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Boring,   Turning  and   Mounting  Car   Wheeis 
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Canadian    Railway    Club,    Accounting   by    the 

Storekeeper 407 

Canadian     Railway     Club,    Car     Heating    and 

Ventilation,    Developments    498 

Canadian   Railway   Club,    Electric   Power   and 

Its   .Application  to   Railroads 117 

Canadian  Railway  Club,  Tools,  hflfiicency  of.    117 

Cape  Charles  Shops,  N.   V..  P.   &  N.   Uy 253* 
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Air   Brake   Coupling,    Proposed    Standard  293' 
Air   Brakes,    Instructions   for   Inspection, 

Repairs  and  Tests 289 

Air  Hose  Failures  on 45* 
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Brake  Shoes,  Test  of.  Committee   Report  330* 

Brake  and  Signal   Equipment,   Committee 

Report  on    289* 

Built   for   P.   R.    R.   in   1910 48t 

Clearance,   .\   Well    Equipped 187* 

Coupler  and    Draft  Equipment,   Commit- 
tee Report  on 284* 

Design,   American   Car   &   Foundry   Com- 
posite   Steel   Passenger 1* 
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Dining,   Quarters  for    Employees 4.')1 
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Flat  of  Large  Capacity 398* 

Flat,  Unusual  Type  of 362* 

Framing,    .Side,    Rock    Island    Steel    Pas- 
senger           3* 

F'raming,   Steel  Passenger  Equipment,  C. 

M.   &   St.   P.   Railway , 210* 

Heating,    New    Eng.    Ry.    Club 37 

Heating     and     Ventilation,     Recent     De- 
velopments in 498 

Hopper  Ballast,   .Self-Discharging,  Buenos 
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Lighting,   Committee  Report. ...;....  i..  329 

Lighting,   Instruction  Car  for... 475 

Motor,   Gas- Electric 247* 
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Nut   Locks    for 297* 
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Postal,   Proposed  Specifications   for 90 

Private,   for   the   Orient 93* 

Refrigerator,    Committee    Rejiort 334 

Roofs,  Flexible   Metallic 480* 

Safety  Appliance  Rules,   .Modifications  of  135 
Safety  Appliances,   Committee   Report   on  2f>S 
Safety  Appliances,   Committee   Report  on  282 
Side    Framing,    Rock    Island    Steel    Pas- 
senger          3* 

Sleeping.  Ventilation  of 369 

Standards,    Revision    of.    Committee    Re- 
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Steel,  Bettendorf  Plant 152* 

Steel,    Prices    for    Labor    and    Material, 

Committee  Report 334 

Steel,  Rapid  Growth  of 399t 

Steel  Underframes  on  Lehigh   Vallev...   J18t 


Steel     Passenger     for     Tunnel     Service, 

P.    R.    R 342* 

Steel  Passenger,  Legislation  Compelling.   343 

Storage  Battery 150* 

Tests   of  Shapes 213 

Truck,  Lever  Connection 235* 

Trucks,  Experiments  with 455 

Trucks,  lests  of  Freight 192* 

Trucks,    New    Freight 309* 

Trucks,  Rigid  versus  Non-Rigid,  by  W.  I. 

Schlacks    255* 

Trucks,   Rock   Island    Steel   Passenger...       4* 

Underframe  for  Dynamometer  Car 178* 

Underframe,   Passenger,   C.    M.   &   St   .P. 

Railway 21ff* 
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Ventilation   360§ 

Ventilation   of   Sleeping  Cars 369 

Ventilator,  The  Allen 296* 

Vestibule,    Steel    Passenger 5* 

Wheel,    Nickelized    Chilled    231 

Wheels  and   .\xles,   Borin",   Turnin"  and 

Mounting 215* 

Wheels,   Committee    Report 335 

Wheels,     Contour    of    Tires,     Committee 

Report  on   274* 

Wheels,  Solid  Steel 54 

Wheels,  Standardization  of  Chilled  Iron  108* 

Wind   Resistance    Economies 212* 

Catalogs  38,  78,   118,   159,   200,  252,  299,  340, 

380,  419.   460,  499 

Cement   Production   in    1910 487t 

Central   of  Georgia  Ry.,   Devices  for  Machin- 
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Central  of  Georgia  Ry.,  .Machine  for  Cutting 

Piston   Packing    59* 

Central     of     Georgia     Ry.      Ui)sctting     Brake 

Shaft  Ends   348* 

Central    Railway     Club,     Braking    Power    on 

Grades 198 

Central  Railway  Club,  Conservation  of  Waste  458 

Chandler,  Chas.   D.,  Boring  Driving  Box 312* 

Chair  Cars  (.see  Cars). 
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Type  381* 
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Chicago.    Rock    Island    &    Pacific    Ry.,    Steel 

Passenger  Equpment    1* 

Chicago,   Rock   Island   &   Pacific   Ry..   Test   of 
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Chicago    &    Alton    Railway,    New    Locomotive 

Terminal    389* 

Chleairo  and   Nf>rth«vef*tern  Railvray. 

Air  Press  for  Rod  Bushings 487* 

Drill   Press.   Air,   for   Tool   Room 26* 

Driving  Box  Removal   Without  Dropping 

Wheels  i,98* 

Flue  Expanders.  Jigs  for  Making 428* 

Flue  Spacing.   New 36* 

Handy  Roundhouse  Truck 467* 

Jigs  and   Methods.   New 403* 

Locomotive,  4-6-2  Type 56* 

Locomotive,  2-8-0  Type 56* 
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Main  Rod  Without  Straps 99* 

Piston  Rod   Remover 428* 

Reamer  for   Bell   Yokes 428* 

Reamer  for  Injector  Throttle  Seat 214* 

Rod  Bolt   Puller 357* 

Sand   Dryer    147* 

Spring   Makinu   Department 255t 

Tires,    Test    of    Heatine 138* 

Tool  for  Facing   Distributing  Valve 467* 

Zinc   Insertion   in   Washout   Plues 343t 

Chicago   &   Western    Indiana    Railway,    Loco- 
motive.  0-8-0  Type   457* 

Chicago  Terminals,   Electrification  of 191 

Chilton,   Jos.,    >pced   and    Power    of   Machine 

Tools   306* 

China,  Railroads  in 26t 

Chinese  Railroads.   Mileage  of 4121 

Chinese  Railway  Club 123t 

Chuck,  Universal,  Columbia 377* 

Cincinnati,     New    Orleans    &    Texas     Pacific 

Railway,    Aoprenticeship    305 

Cincinnati,     New    Orleans    &     Texas     Pacific 

Railway,  Hanna  .Stoker 121* 

Cincinnati   Planer   Co.,   Slow   Speed    I)rtvc .  .  .    483* 
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Cleanliness.    The   Influence    of 140S 
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Clubs,  Railroad   20S 

Clutches,    Improvements   in 443* 

Coaches  (see  Cars). 
Coal    (see  also   Fuel). 

Coal  Burned  on  Locomotives.  .Amount  of l,36t 

Coal  Pusher  for  Tenders 426* 

Coal  Test — Briquets   67| 


Coaling  Station   (see  Locomotive  Terminals). 
Colburn     Machine     Tool     Co.,     Drill     Press, 

Heavy  Duty 338* 

Colburn     Machine     Tool     Co.,     Heavy     Duty 

Drill  Press 75* 

Collinwood  Shops,  Oxy-Acetyline  Welding  at  203* 

Committees,  Assist  The 361§ 

Committees   of   M.    M.   &   M.    C.    B.    Associa- 
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Composite   Steel   Passenger   Cars    (see  Cars) 

Concrete  Poles,  P.  R.  R 449t 

Concrete     Reinforced,     Coaling     Station,     B. 

&  0 430* 

Congress,  Railway,  25th  Year  of 127 

Consolidation,  Committee  Report  on 277 
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Tools    492* 

Convention,   M.   M.   &   M.   C.   B.   Association.    451 

Convention  Season,  The I8OS 

Copper  Exports  from  U.  S 59t 

Copper,   Lubricant  for  Cutting 146t 

Corliss  Engine  Exhibited  in   1876 474t 

Coupler    and     Draft     Equipment,     Committee 

Report  on    284* 

Coupler  Yokes,  Cost  of  Riveting 12* 

Coupler  Yokes,  Pneumatic  Riveter  for 12* 

Crane,   Electric    jruck 453* 

Crane,  Largest  218t 

Crane,  Largest  Cantilever 431 1 

Crane,   Yard,  at  Havelock 19* 

Crank   Pin    (see   Locomotive   Crank  Pin). 
Crosby    Steam   Gage   and    Valve  Co.    Test   of 

Safety  Valves 363* 

Crowder,   T.    R.,   Ventilation  of   Sleeping  Cars  369 

Cuban  Railroads,   New  Terminal  for 136t 

Cuban  Railways,   Ownership 387t 

Cylinders,  C.  &  O.  4-8-2  Type 386* 

Cylinders    (see   also   Locomotive   Cylinders). 

D 

Davis-Bourneville — Cutting   Torches 62* 

Davis,  W.  P„  Machine  Co.,  Turret  Lathe...  247* 
Delaware  and  Iiudson  Co.,  Locomotive  0-8-8-0 

Type  with  Superheater 353 

De     Leeuw,     A.     L.,     Efficiency     of     Milling 

Cutter   397 

Dickinson,  Paul,  Inc.,  New  Smoke  Jack 309* 

Dies  for  Upsetting  Brake   Shaft  Ends 348* 

Dining  Cars   (see  Cars). 

Draft,    Front    End,    4-80    Type    Loco,    N.    & 

W 8» 

Dresses  Machine  Tool  Co.,  Radial  Drill 480* 

Drill  Press,  i^olburn  Heavy  Duty 75* 

Drill    Press,    Home    Made,    for    Tool    Room 

Work     26* 

Driving   Box,   Locomotive,    Sectional '.   356* 

du    Bousquet,    Gaston 215 

Dunning,   S.   IL,  New  Sand  Box 355* 

Dynamometer  Car,  C.  M.  &  St.  P.  Railroad  177* 
Dynamometer  Spring,  110,000  Lbs.  Capacity..   179* 

E 

Earnings,    Gross    for    1910 127 

Earnings,    Growth    of "   374f 

Eastern  Rust  Proofing  Co.,  Process..,!..'.!  188* 
Eccentrics,  Jigs  for  Locating  Position  of. .  169* 
Economy    Versus   Capacity    of    Locomotives..    4781 

Kdison    Storage    Battery    Car 150* 

Education    and   the   Development   of   the    Ap- 
prentice  ,       9 

Efficiency,    Locomotive    Macnine 224* 

Electric   Car,    Storage    Battery 150* 

Electric    Controller    and    Manufacturing    Co., 

Automatic    Controller    493* 

Electric  Drills  and  Reamers,    Portable 377* 

Electric  Driven   Grinder,   Portable 196* 

Electric    (Jenerators,    Three    Wire 34* 

Electric  Locomotives  for  the   Hoosic  Tunnel, 

_  B.    &    M.    Railway 446» 

P21ectric   Locomotive   for   Panama   Canal    427 

Electric  Locomotives,  Instruction  in  Running  9t 
Electric   Motor   Cars   for   Tunnel    Service,    P. 

,.,R-    R-     •-• 342* 

Electric   Motor   Drive    for    Planers 475* 

Electric  Motor  Driven   Machinery,  Controller 

,,/or     492* 

Electric    Power,    Cost    of 4gg 

Electric  Power  for  Railway  Shop 488 

Electric  Power,   Its  Application   to   Railroads, 

Can.    Ry.    Club     117 

Electric   Radial    Drill,    Portable 418* 

Electric    .Soldering    Iron,    Calorized 483* 

Electric     System     of    Cab     Signalling     (Eng- 
lish)         468* 

Electric    Truck    Crane 453* 

Electric  Turntable,  Tractor  and  Engine  Haul  197* 
Electrical  Operation,  Reliable,   011   New  York, 

New   Haven   &  Hartford   R.   R 245 

Electrically    Operated    Turntables 25* 

Electrification     in     Boston 185 

Electrification,    New   Haven    Protests    .\gninst  339 
Electrification  of  Steam  Railroads,  New  York 

Railway  Club ]  57 

Elevated    Railroad    to   Carry    Freight 26t 

Emerson    Superheater,    New    Header 424* 

Engine    House    (see    Roundhouse). 
Equalizers,   Car   and    Engine,    Northern    Rail- 
way   Club     157 

Erie   Railroad,   Engineer's   Name   on   C^ab 61S 

Erie  Railroad,  Car,  storage  Battery 150* 


Kxhaiist    Pipe    i-Ct-d-i    Tyi>e    Loconiolive,    C. 

M.    &    S.    P.    Ry 91* 

Kxhibitors    at    ("onvention,    I'.ist    of 300 

Kxperinifiil    Station,    A    Railway 432 

Kxports    of    Iron    and    Stotl 44!>t 

F 

Fares,    Passenger,    in    Foreign    Countries....  35t 

Farlie    Locomotives    for    Heavy    (iradcs. 42* 

Feed   Water,   ISest   Method  of  Treating,   Com- 
mittee Report   on 328 

Feed  Water  Heating,  Test  of  Trevithick  Sys- 
tem       134 

Fetner,    W.    H.,    Devices    for    Machining   Lo- 
comotive  Parts    i 130* 

Fire   Box    (see   also   Locomotive). 

Fire    Box,   Class    E  0,    P.    R.    R 125* 

Fire    Box.   Water  Tube,   The    McClellan 241* 

Fire   Fighting  .Apparatus   on    Locomotives.  .  .  .  482t 

Fire    Loss    Reduced    on    P.    R.    R 114T 

Firelcss    Steam    Locomotive 449* 

Firemen,    Instruction    of,    .\.    O.    Kinyon....  6C 

Fires,    Forest,    Kxtent    of 19t 

Fitz,   IL    M. — Instruction   .Assists   Kfficiency..  51 

Flange    Lubrication,    Committee    Report    on..  317 

!■  lat   Car,    Ciiusual   Tyi)e   of 302* 

Flather,    Prof.    J.    J.,    Education    of    the    Ap- 
prentice   9 

Floors    for    Shops 438 

Flue    Cutter    and    Roller 72* 

Flue    Expanders,    ligs   for    Making,   C*   ii:    N. 

W.     Railway     428* 

Flux    for    Braising   Cast    Iron 131t 

Foote-Burt  Co.,   Four   Spindle   StayboU   DriU.  489* 

Foote-Burt     Drilling     Machine 368* 

Foreign    Roa<ls    Increase    Pay 409t 

Fosdick    Machine    Tool    Co.,    Horizontal    Bor- 
ing  Machine    115* 

Foster,   Walter   IL.    Co.,    Drilling    Machines..  410* 
Frames     Best     Construction     of     Locomotive, 

Committee    Report     322 

Frames,    Locomotive,    P.    R.    R.,    Class    EC.  127* 

Franey,    M.    D.,    .\ssist    the    Manufacturers.  .  376 

Franklin,    Ben.    A  ,    Experiment    Station 432 

Franklin     Mfg.    Co.,    Asbestos    Shingles    and 

Sheathing 147 

Franklin   Railway  Supply  Co.,  Box  Car  Roof  480* 
Franklin    Railway    Supply    Co.,    Power    Grate 

Shaker     384* 

Freight    I.ocomotive     (see    Locomotive). 

F'reight.     Mechanical     flandling     of 65 

French    Eastern    Railway,    Superheater.    Cas- 
cade      31 

French     Locomotive.     Cab     Details 448* 

Frisco  Lines  (see  St.  Louis  &  San  Francisco 

Front    Knd    (see    Locomotive    Front    End). 

Front    Knd    Sparks,    \'alue    of 73 

Front   End  Temperature,   4-8-0  Type   Locomo- 
tive         8* 

Fuel    Consumption,    Bal.    Simple    Locomotives     19 
Fuel    Consumption,    Passenger   Locomotives..      19 
Fuel    Consumption,   Test   of  New    York   Cen- 
tral          471* 

Fuel     Consumption,     4-8-0     Type     Loco..     N. 

&    W ...        8" 

Fuel  Consumption,  Test  of  Mallet,  N.   &  W. 

Ry 228* 

Fuel    Economy,    4-8-0    Type,    N.    &    W.    Rv. .  .        8* 
Fuel     Economy,     Demonstration     of     Lehigh 

Valley    Railroad    439 

Fuel   Economy,   Locomotive,  by  A.  G.  Kinyon     66 

Fuel    Economy  of  Mallet   Locomotive 461 

Fuel   Economv.  Proper  Instruction  on,  by  V. 

C.     Randolph     392* 

Fuel  Economy,   .Stoker,   Crawford.. 161* 

Fuel    Economy.    .*>toker,    Hauna 121* 

Fuel   Economy   Stoker,   Rait 258* 

Fuel  Economv  Stoker,  Street 232' 

Fuel    Economy,    Test   of   Briquets 57t 

Fuel     Economy,     Western     Canada     Railway 

Club U7 

Fuel    Department.    B.    &    () 427t 

Fuel    Oil,    Statistics    for    Locomotives 429 

Fuel    Test    of    Lignite.,..  .,..>., 64t 

G 

Calveston.   Harrisburg  and   San   Antonio  Ry. 

Sectional    Driving    Box    on 484* 

Carland    Ventilators,    Test    of 369 

C.arrelt    Lcomotivc    for    India 373* 

Cas-EIectric   Motor   Car,    70   Ft.,    S.    L.   &   S. 

F.    R.    R 353* 

Gaston     du     Bousqtiet 21§ 

General     Electric    Co.     Motor    Car,    Gas-Elec- 
tric,   B.    R.    &    P.    Ry 248* 

General    El'-ctric    Co.,    Motor    Car,    Gas-Elec- 
tric,  70   Ft 353* 

General    Electric   Co.,    New    Motor 311* 

Genera!    Electric    Co.    Soldering    Iron 483 

General    Electric    Co.    Truck    Crane 453* 

General    Foreman's    Association    Convention, 

Proceedings    and    Papers    345 

General    Foreman's    Association    Convention, 

Subjects  for  1912   387 

German    Locomotive    Scale 190* 

Grades,    Smooth    Rail    Working    on 41* 

Grain    Elevator.    largest    129t 

Grand  Trunk  Pacific   Extension,   When  Com- 

^  Pleted     2351 

Grand    Trunk    Pacific    Fvtcnsion 412t 

Grate    Shaker,    Power,    C.   &   0 384* 


Grates,   Design   of,   C.   &  O.. ........... i..<i.  384* 

Grates,    P.    R.    R.,    Class    E-«.. ... , . .  .:v..w.   125* 

Great   Britain,   Tax  on    Motor  Cars 35t 

(ireat    Northern    Ry.    Locomotive,    2-8-2    Type 

with    Superheater    424* 

Grinder.    Portable    Electric    Driven 196* 

(juide   for    \'alve    Stem   Cros-s   Heatl,  A«ljust- 


Haigr,  M.   H.,  2-10-10-2  Type   Locomotives...   itl* 

Haig,    M.    IL,    Flange    Lubrication 317 

Hamilton    Machine    Tool    Co.,    Lathe,    Reliev- 
ing ..................a.   »■  M't  «  a   .'.   .  ^«.  .  i'.'.  '.      'SVV     '" 

Hanna   Locomotive    Stoker    .  .'.^ ... . .  .V. . . ..  Itl* 

Harriman    Lines,    Passenger   Traffic   on 116* 

Havelock,   Nebraska,    New   Locomotive   Shops 

at     1.1* 

Head   Lights,   Electric  Compulsory  in   Georgia  112t 

Head   Lights,    High   Power   Locomotive 146 

Head   Lights,   Legal    Reciuiretucnts  for.......  146    .; 

Heat   Treatment   of    .Alloyed    Steels........*.  lOtf-,'. 

Heat  Treatment   of   Steels ...*»..  i...*S: '■.-', 

Heater,    An    K:fficient   Tire It^'.;.- 

Hobart-.AIfree    X'alves   and  Cylinders   on   Mal- 
let   Locomotives    239^^; ; 

Hoffmann,   S.,    Developments  in    Superheating  201 
Hoosic    Tunnel,    Electric    Locomotives    for..  446*  v- 
Horsepower,   Curves  of   Mean   Effective   Pres- 
sure       341*.;; 

Hose,   Coupling,    Proposed    Standard 293*  ■ 

Hose    Failures,    Air    Brake 45* '.; 

Hot   IWarings,   an   .Alarm    for SSftt-; 

Hub    Liner,    Adjustable,    for    Driving    Wheels     35*;. : 

Hump,    Mechanical.    P.    R.    R U.-V*   . 

iiydro-Pneiimatic   Radial    Drill 410*-  ■. 

■'■'""■''■■■                             I  '"'  -'v^ 
Illinois    Central    Railroad,    Locomotive    2-8-2 

Type,   Superheater    346*  ;- 

Illinois   Central    Railroad,    Safety    Record    on  213t" .; 

India,  Garrett   Locomotive  for 373*  '-.■; 

Indianapolis      Machine      Tool      Qo.,      Turret  '. 

Lathe      194* 

Industrial    Education 9 

Initiative.    Blocking 441$ 

Inspection,    Boiler    Federal    Law 106 

Inspection    in     Outside     Shops 205j. 

Institute    of    Civil    Engineers,    Heavy    Grade 

Locomotive 61 1  ■ 

Institution    of   Civil   Engineers,    Smooth    Rail 

Working    on    Fteavy    Grades 41*    v 

Institution     of    Engineers    and     Shipbuilders, 

Paper    on    Machine   Tools 306*   -^ 

Instruction     .Assists     Efficiency..... 51     '.. 

Instruction   on    Fuel    Economy 392*  ;« 

Instruction   in   Running   Electric   Locomotives  9t   • 

International       Railway       Congress       Reports  "■ .. 

Overlooked     60$ .... 

International      Railway      General      Foreman's 

Association,    Proceedings    and    Papers 345    .■.; 

International    Railway    Congress,    Reports    on  ',', 

High    Speed    Locomotives    27    .  " 

Iron   Car  Wheels,    Standardization   of 108*. -., 

Iron    Ore,    Newfoundland 866  . 

Jacob-Shupert   Fire  Box.   Low  Water  Test  of     OOJ:/ 
Jacob-Shubert    L^    S.    Fire    Box    Co.    Organ- 
ized       117t 

.Japan,    First    Railway   in 23.5t    " 

Jones   Positive    Nut    Lock.... 297* 

Johns-Manville     Co..     IL     W.,     New     Piston 

Packing 417* 

Johnston.    W.     E.,    Proposed    Balanced    Sim- 
ple,   Maximum    Power    Locomotive 206* 

Jordan.  J.  G.,   Frame  Weldine  and  Repairing  4L3*  • 
Journ«ii  .  Box  oa   Noa-Rigid  -Truck&. . . ... ....   255*  .'. 

Kennicott   Co.,    .Automatic    Water    Weigher..  378* 

Kelly,  J.   W.,   Flue   Failures 36* 

Killam,    W.     S.,     Standardization    of    Chilled 

Iron   Car  Wheels 108* 

Kinyon,    .A.    G.,    Locomotive    Fuel    Economy.  .      66 
Kropidlowski,    V.   T.,   Heating   Driving  Wheel 

X  ires  •    •    •    •■••«••••••■•  ■•'•••••|f*._^».«aa«*i»,ii>^     XwO' . 

Lake    Shore    &    Michigan    Southern    Railway,     ''■ .' 

Oxy-Acetyline  Welding   MS"  '. 

Lamb    Electric    Co.    Portable    Electric    Radial 

Drill     418* 

Landis    Machine    Co.,    Solid    Adjustable    Die 

Head    114* 

Landis   Machine   Co.,    Threading    Machine...   367* 

Lassiter    Hydro-Pneumatic    Drill 410* 

Lathe    (see   Machine   Tools). 

Law — Boiler    Inspection .,..«.ilift©| 

Law,    Federal    Boiler    Inspection. ...........   106 

Lc   Blond,   R.    K.,   Machine   Tool   Co.,    Attach- 
ment for  Cutting  Square  Holes 407* 

Leeds  Forge  Co.,  Ltd.,  Car,  Hopper   Ballast.      48' 

I..eeds   Forge   Co.,   Ltd..   Car,   Private 93* 

Legislation   Proposed   Steel   Passenger  Cars..   343 
Lehigh   Valley  R.   R.,   Fuel  Economy  Demon- 
stration        439 

Lehigh   Valley  R.   R.,   Steel  Underfratnes  on 

Freight   Cars    112t 

Lehigh   Valley   R.   R.,    Ties,   Stamping   Dates 
on I39t 


Lens,   Frensel,   In   Railroad   Service 457 

Libby   Turret    I^the 194" 

Lift   Shaft    Bearings,    Ikvices   for   Turning...    130* 
Lighting      Passenger      I'ars.      Committee      Re- 
port on ^i^ 

Lighting,    'Ir.iin,    lii>liiHti"n    Car   for 47.'> 

Lignite,    Briquetting.    Investigating 378t 

Lignite,   4-6-2  Ty|R:  Locomotive  .Arranged  for 

Burning     256* 

Lima    Locomotive   and   Machine   Co.,   Fireless 

Steam   Locomotive 449* 

Linde   Air   Products  Co.,    Welding  at   Collin- 

w  oo<l    Shops    803* 

Locomotive    Hub    Liner,   .Adjustaole 35* 

Locomotive  Smoke  Prevention 98 

Locomotive     Superheater    Co.,     IK-vclopments 

in    Superheating .v. >..«...•.«...   201 

Locomotive   Termlnnlw. 

C^pe  Charles,    \  a.,    .\.    V.,    P.   &   K    Ry.  253* 
Chicago   &    North    Western    Ry.    at    East 

Clinton    '. 16S* 

Cinder   Pit  at    East  Clinton,   C.   S;    N.    W. 

rv         Ry. 168* 

■•Cinder  Pit,  Mi-chanical,  at  Bloomingtmi.  .    391* 

:'::.    Coaling    Station    at    Orangevillc 223 

.'i.' iCoaling     Station      Reinforce<l      Concrete, 

B.  &   0 430* 

■;.  •'    New    Durham,    New    A'ork   Central 301* 

'     •  Oil   House   at   T(ii>eka 52* 

■::      Orangevillc.    P.    R.    R i ,   21»; 

~.   :...  Pits,    Engine,    Excellent.  .  . ..  iy......y...  W^ 

.    Powerhouse   at   Orangeville.  i  .'.  ^w.i>..'>^  MB*' 
;    Roundhouse   at   Bloomington.  .  ..  ....V»k-ii   189" 

.■..--    Roun<lhouse    at    Brewster .....«Vk>      89* 

':■:'.    Roundhouse   at    East   Clinton —  .   165* 

•  ;.^  ■  Roundhouse  at   Orangevillc 219* 

.■•'.     Repair  Equipment   for  Roundhouse,  Com- 

".■■        mittee   Report   on 272 

'  -.-■   Sand    Dryer,   Cheap   and    Effective,   C.    & 

.;:        N.  W.  Ry 147* 

'  f.'    Smoke  Jack,   New    Design   of 309* 

■'•;■  Smoke     Preventing     Devices     for     Firing 

r  ;■  ;■         Up,    Commitee    Report   on 320 

^-.":".  Turntable,  Tractor  and  Engine  Haul....   197* 

;■■»   Turntables,    Electrically    U|)erated 25* 

:■■       Water  Columns,   Resistance  to  Flow  in..   259t 

Water    Weigher,    .Automatic 378* 

LocomotiveH. 

0  8-0   Type,   C.  &   W.    I.   Ry.... 457* 

; .  V  2-6-0  Type,  English 408t 

•  .2-6-2   Type,   Tabular   Comparison 262 

':-     2-8-0  Type,   Tabular   Comparison 261 

•     2-8-2   Tyjje   B.   &   O.    R.    R 143* 

2-8-2  Type,  G.  N.  Ry 424* 

■    2-8-2  Tyi>e,  I.  C.  R.   R S46* 

2-8-2   Type,   M.   P.   Ry -*...   4.S7* 

,.-2-8-2    Type,    So.    Ry .,*... v.    476* 

•";■•'•.  2-8-2   Type,  Tabular  Comparison..'.!-;;. . .  261 

;.      4-4-2   Tyi>e,   Santa    Fe 44* 

":.;    4-4-2    Type,    P.    R.    R 125* 

V-    4-4-2   Type,   Tabular  Comparison 263 

■  ;•  •:  4-6-0  Type,   P.  &  L.    E.   R.   R 366* 

.:-'  4-6-0   Type.    Tabular   Comparison 268 

v.:  4-6-2   Type,   B.   &   O.    R.   R 143* 

%.:■■.    4-6-2    Type,    Superheater,    C.     &    N.    W. 

;  :  V.       R.    R 66* 

,f-    4-6-2  Type,  M.,  St.  P.  &  S.  S.  M.  Ry..   310* 
'-••■■:  4-6-2  Type,  Superheater,  New  York  Cen- 

■; . .  V      tral  Lines   133* 

- .  4-6  2   Type  O.   R.   &  N.  Co 256* 

,;v;^. 4-6-2    Type,   Proposed    Balanced 'Simple. .    206* 
':\-    4-6-2  Type,   Tabular  Comparison........  262 

4-8-0   Type,    N.   &   W.    Ry .r^..^'..       6* 

4-82   Type,   C.   &   O.   Ry 881* 

0-8-8-0   Type,   Superheater.   B.  &   O.   Ry.   183* 
0-8-8-0  Type,  Superheater.   D.  &  IL  Co..    3r>8 
2-6-6-2  Type,  .Articulated   Boiler,  Santa  Fe   102* 

2-6-6-2  Type  C.    M.  &   S.   P.    Ry 90* 

,        2-6-6-2      Tvpe,       Mexican       International 

:    ■."        Railroad' 239* 

•  2-6-6-2    Type,    S    P.   Co 406* 

2-8  8-2   Tvpe   S.    L.   &   S.    F.    Rv 50* 

2-8-8-2   Type.  Test   of.   N.  &   W.   Railway  228* 

2-10-10-2    Type,    Santa    F'e 171* 

Ash    Pan,   6    Hopper,    G.    N.    Railway 426* 

Boiler    .Articulated    102* 

Boilers,   Flue  Snacing,  .\  New  Plan  for.     36* 

Boiler   Insi)ectiofi    Bill 106 

Boler,    McClellan    241* 

Boiler,   N.   &   W.    Rv..  4-8-0  Type 7* 

Boiler,   P.    R.   R..  Class  E-6 124* 

Boiler,    (Jxy-.Vcetyline    Welding   on 259* 

Boiler   Performance,    iligh    Speed 28 

Boiler,   Power   of 70 

.._,.  Boilers,     Design,     Construction     and     In- 
■ii'"      spection    of.    Committee    Report   on....    279 

Brick    .Arch    440j 

Brick    .Arch,    The 394 

Brick   .Arch,    Test    of.    on    Mallet 471* 

Brick    -Arch,    \'alue    of , . .......  435 

Brick    .Arch,    Wade-Nicholson  ....»>; .  . . .      58* 

Building    in    Scotland 802t 

Cab  Details.  P.  L.  &  M.  Railway 448* 

Cab,  Enclosed  on   Santa   Fe 175* 

Cab    Signaling,    Electric    System   for 408* 

Changing   Engines.   Time   Required  for..     94* 

Coal  Pusher,  G.   N.   Ry 426* 

Contrasted   Oddly    30-|* 

Crank  Pins,    When   to   Be   Condemned...      11 

Cylinder   Performance,   High    .Speed 29 

Cylinders,  C.  &  O.,   4-8-2  Type. ..,..,..  386* 

Cylinders,    Hobart-.AIfree    .i..',..   240* 

Cylinders,    When    to    Be    Rebored 11 

Cylinders,    When   to    Be   Kebushed 11 


I.oc-uiuotiveM    (Continued). 

Design,    No    Uniformity    in 30 

Design  for  Heavy  Grades ....      41' 

Details,    Foreign ....      30 

Detals,   Poorly   Arranged ....   180S 

Diesel    Oil    Engine 4851 

Dimensions  of  High  Speed— Table 28 

Dimensions,  Tabular  Comparisons  of 260 

Driving   Axles,    When   to    15e   Condemned      11 

Driving    Box,    Boring    ,,,'....    312* 

.   Driving    Box,    Lubrication ,.<.......   214 

Driving     Box,      Process     for     Removing 

Without    Dropping    Wheels 18S* 

Driving    Box,    Sectional 3.'>r>* 

Driving    Box,    Sectional 484* 

Driving    Wheels,    Cushioned,    for   ttectric 

Drive   ..*  .; .....   447» 

Eccentrics,  Jig  for  Locating.....'..^,...    160* 

Economy   versus    Capacity 478§ 

Economy  with   .Mallet  on  New   York  Cen- 
tral     471' 

Electric    for    Panama 1 7!i 

Electric  for  Panama  Canal 427 

Electric    for    lloosic    Tunnel,    B.    &    M. 

Railway    446' 

Electric,   P.    K.    R 130t 

Exhaust     Pipe,     Flexible,     2-6-6-2     Type, 

C.    M.    &    S.    P.    Ry 91* 

Failures,    Northern    Railway    Cliib 499 

Failures,    Philosophy    of 4795 

Farlie   for   Mexico 344* 

FairJie   on    Heavy    Grades 41* 

Feed    Water,    Best    Method    of    Treating, 

Committee   Report    328 

Feed   Water  Heating,   Trevithick  System.   134 

Firebox,    N.    &    W.,    4-8-0    Type 7* 

Firebox,    P.    R.    R..   Class  E-6 125» 

Firebox,    Jacob    Schupert,    Test    of 618 

Fireless   Steam    449* 

Flange    Wear,    Committee    Rejxirt    on....    317 

Flue    Spacing,   A   New   Plan   for 35t 

Frame    Welding  and   Repairing 413* 

Frames,     Best    Construction    of,     Commit- 
tee  Report 322 

Frames,    C.     M.    &    St.    P.    Ry..    2-6-6-3 

Type 90* 

Frames,    P.    K.    R.    Class    E-6 127* 

Front  End,  Van  Horn-Endsley 33* 

Fuel   Consumption    19 

Fuel  Consumption,  Bal.  Simple 19 

Fuel  Economy   37 

Fuel    Economy,   A.    G.   Kinyon 66 

Fuel    Economy,     Demonstration,    Lehigh 

Valley    Railroad    439 

Fuel   Economy,   Pitt.   Ry.   Club 37 

Fuel,    Oil    Consumption 69t 

Fuel,    Oil,    Statistics 429 

Fuel,  Tests   of   Lignite 64t 

General   Dimensions  of  High   Speed 28 

Grate  Area  for  Heavy  Grades 43* 

Grates  C.   &   O.,   4-8-2   Type 384* 

Orates,   P.    R.   K..   Class   E-6 125* 

Guide  for  Valve  Stem  Crosshead,  C.  &  O.  386* 
Head   Lights,    Change   Location   on    Erie.    123t 

Head    Lights,    High    Power 146 

Head     Lights,     Minimum     Requirements 

for.  Committee  Report  on 280 

Heavy    Grade    615 

Heaviest,  4-4-2  Type,  Santa  Fe 44* 

High   Speed    27 

High    Speed,    Development    of 20$ 

Hub   Liner,   Adjustable 36* 

Increase     in     Weight    on     Baltmore     and 

Ohio    184 

Journal    Boxes,    Grease   Feed   for 486* 

Large  Order    71t 

Largest  Simple   381* 

Lubrication,   Cen.    Ry.    Club 76 

Lubrication,   Driving   Box    21 

Lubrication,    Driving    Boxes 214 

Lubrication,     Cylinders,     Committee     Re- 
port   on     276 

Lubrication,    Flange,    Committee    Report.   317* 

Lubrication — Oil    versus   Grease 140j 

Lubrication    with    Superheat,    Committee 

Report   on    395 

Machine   Efficiency,   A.   S.   Williamson...    224* 

Mallet,    Service  of 461 

Mallet,  Tabular  Comparison 260 

Mallet   Type    Condemned 42* 

Main    Rods,    Welding 22 

Maintenance   Practices    10 

Maxmum   Life  of  in  Russia 147t 

Mean   Effective   Pressure,   Curves  of. . . .   341* 

Mountan    Type,    The 400S 

Narrow   Gauge,   India 373* 

Oil   Fuel,   Advantages  and   Disadvantaees  359 
Piston    Heads,    When    to    Be    Renewed..      11 
Piston    Rod   Remover,   C.   &   N.    W.    Ry..    428* 
Piston  Rods  and  Cross   Heads,   Formula 

for.   Committee   Report 326* 

Piston  Rods,   When   to   Be  Condemned..      11 
Pop  Valves,   Measurements  of  Discharge  363* 

Ratios   for    High    Speed 29 

Ratios,    Tabular   Comparison   of 260 

Repair   Practices   Awakening  to   the   Im- 
portance  of    21  < 

Repair   Shops   at    Havelock 13* 

Reports  at   International   Congress 608 

Rod  Bushings,  Air  Press  for 487* 

Rods,    Main    and    Side,    Committee    Re- 
port on    277* 

Rod,    Main,    without    Straps 99* 

Sand  Box,   New  Design 355* 


l.uc>unioti\  en    (Cuntiiiueil). 

Scale,  The  Schenck 190' 

Screw   Reverse    Gear,    C.    &   0 387* 

Service,   C.   &    N.    W.,   4-6-2   Type 66* 

Service   with    Malkt   on   New    York   Cen- 
tral      471* 

Smoke    Preventing    Devices    for    Firing 

Up,  Committee  Report  on 320 

Sparks,    The    Value    of 73 

Standard   High   Speed 28 

Steam  Pipes,  S.   L.   &   S.   F.   Ry 50* 

Steam  Pipes,  Outside 134* 

Stoker,   Crawford    Underfeed 161* 

Stoker,    Hanna    121* 

Stoker,    Rait    258* 

Stoker,   Street    232* 

Stoker,    Tests    of    Crawford 164 

Stokers,   Aiitomatic    141| 

Stokers,    Development,    Automatic 396 

Stokers,    Mechanical,    Committee    Report 

on    207 

Superheated      bteam,      Performance     of. 

Paper  at   M.   M.   Assoc 269 

Superheater   Boiler   Abroad 29 

Superheater,    Cascade    31 

Superheater,    C.    &    N.    W.    R.    R 56* 

Superheater,     Maintenance     and     Opera- 
tion  of    477 

Superheater,    Test    of    Mallet 471* 

Superheater,   Thomscn   and   Elnser 445* 

Superheaters,    Increase    in   Use    of 71 

Superheaters    Popular    Abroad 29 

Superheating,     Developments    in,    by    S. 

Hoffman    201 

Tabular   Comparson    of   Types 260 

Test    of    Mallet    on    New    Yotk    Central 

Lines    471' 

Tests,  4-4-2   Type  at  Altoona 349* 

Tests,   4-8-0   Type,   N.   &   W.   Ry 8* 

Tests,  4-8-2  Type,  C.  Si  0 381' 

Tests,   Bal.   Simple,  C.   R.   I.   &   P.   Ry...  19 

Tests,   Mallet,   C.    .\I.   &  St.   P.   Ry 137* 

Tests,    Dynamometer    Car    for    C.    M.    & 

St.    P.    Railroad 177* 

Tests   of    Feed    Water    Heater 134 

Tests  of  Alallct,  N.  &  W.  Railway 228" 

Tests   of    Superlieater 269 

Tests   on    Lehigh    Valley   Railroad 439 

Tests,    Saving   by   Superheating 202 

Tests    with    Briquets 57t 

Three-Cylinder   Freight    Recommended...  43* 

Throttle    Valve,    Buck    External 358* 

Tires,    Steel,    Committee   Report 325 

Tractive    Effort,    Acceleration    Problem..  421* 

Trailer    Truck,    P.    K.    K 126" 

Tubes,    Development   of 257* 

Turbine    387' 

Valve  Bushings,  When  to  Be  Renewed..  11 

Valve  Gear,   Pilliod 22* 

Valve   Gear,   Pilliod    Style   B 452* 

Valve   Gears,    Accuracy    of 314S 

Valve   Gears,    N'ariable   Lead   Attachment 

for    494» 

Valve    Stem,    When    to    Be   Condemned..  11 

Valve  Stem  Guide,   New  York  Central..  133* 

Water    Consumption    19 

Weight,   Limit   of 180§ 

Wheel   Centers   and   Tires 47 

Lubrication,    Flange,   Committee   Report   on..  317 
Lubrication    of    Locomotive    Cylinders,    Com- 
mittee  Report    276 

Lubrication   of   Locomotive   Valves,   Cen.   Ry. 

Club     76 

Lubrication     of     Locomotives     Using     Super- 
heat,   Committee    Report   on 395 

Lubrication,    Oil   versus   Grease 140§ 

Lucas    Machine    Tool    Co.,    Boring    Machine, 

Horizontal    J48* 

M 

Machine   Tool    Builders'   Association,    Officers  454t 
Machine    TooIh. 

Arrangement  at   Brewster   Shops 86* 

Attachment    for   Cutting    Square    Holes..  497* 

Bolt   Cutter,    Die    Head   for 114t 

Bolt   Cutter,    Motor    Driven 112* 

Boring     Machine,    Horizontal,     Fosdick..  115* 

Boring  Machine.   Horizontal 148* 

Control    of.    Importance    in    Design 227S 

Controllers   for  Motor  Driven,   Automatic  492* 

Conversion,    An    Interesting 388* 

Cutter    Head     73* 

Cutter   Head.    Improved    459* 

Cutting-off    Machine    74* 

Cylinder  -Boring   Machine    376* 

Demonstration    of    at     Yale 46t 

Drill    Press,    Colburn     75* 

Drill     Press,     Heavy     Duty 338* 

Drilling    Machines.    Hydro-Pneumatic...  410* 

Drillinij    and    Tapping    Machine 454* 

Duplex    Rod    Boring    Machine.    Newton.  32* 

Electric    Drills   on    Reamers,    Portable...  377* 
Ed'iipnicnt    fur    Roundhouse,    Committee 

Report    on    272 

Feed  and   Speed   Boxes  on   Boring   Mill.  149* 

Grinder,    Portable    Electric    196* 

Keyseat    Miller     415* 

Lathe,     Cabinet     Turret     with      Friction 

Geared     Head     496* 

Lathe,      High      Duty,      American      Tool 

Works    Co 107" 

Lathe,    New    High    Duty 243* 

Lathe,    Turret     247* 


Machine   TooIh    (Continued). 

Lathe,   Turret,   Combination    246* 

Lathe,    Turret.    Libby 194* 

Lathe,    Relieving    444* 

Lathe,    16-inch    Morris 450* 

List    of    at    Brewster 88* 

List    of   at    Cape   ("harles    Shops 253* 

Location   and   Arrangement    of   at   Have- 
lock           15* 

Milling   Machine,    Horizontal    295* 

Milling   Machine,   Vertical   and    Horizon- 
tal         Ill* 

■      Multiple    Spindle,    All    Geared 411* 

Planer    Attachment,    A    New    Radius...   196* 
Planer,    Cincinnati,    Slow    Speed    Drive..    483* 

Planer,   Four-Side  Car  Sill 191* 

Planer,    Open    Side 298* 

Planers,    Aluminum    Pulleys   on 375 

Planers,    Motor   Drive   for 475* 

Radial     Drill    Dresses 486* 

Radial  Drill,  Portable  Electric 418* 

Riveter     Electro     Hydraulic 65* 

Rod   Boring   Machine,    Duplex,   Newton..      32* 

Saw    and    Burring    MacTTine 116* 

Saw,  Cold  Metal '. 495* 

Saw,    Concave    Blade    1 89* 

Shaper,    Back    Geared   Crank 116* 

Shaper   Crank,    Back   Geared 338* 

Shaper,    32-inch,    Back    Geared,    Crank..    156* 
Shaper,    Motion,    Ouick   Return   Crank.  .  .442*t 

Shaper,   Universal    242* 

Shapcrs,     Stockbridge     Motion 416* 

Slotter,    24-inch   Crank    168* 

Speed   Boxes,  Eight  Change 155* 

Speed    Box,    Bullard    Turret    Lathe 237* 

Speed    and    Power    of 306* 

Staybolt  Drill,   4   Spiiidle 489* 

Surface     Milling  ■  with     Horizontal     Bor- 
ing   Machine    148* 

Swing    Saw,    Electrically    Driven 36* 

Tests    for    Power    306* 

Test    of   Twist    Drills 368* 

Threading   Machine,    Landis 367* 

Triumph     of     4005 

Turret     I-athe,     Highly     Developed    Ver- 
tical       236* 

Machining,    Locomotive    Piston    Head.    Record  245* 
Mail,  Compensation,   Railroads  for  Handling.  197t 
Main   Rods    (see   Locomotive   Main   Rods), 
Maintenance,     Locomotive  —  Standard     Prac- 
tices           10 

Mallet   Compound   Locomotive    (see   Locomo- 
tives). 
Mallet    Articulate<l    Locomotives,    Service    of.    461 

Manufacturing    by    Railroads 2279 

Markel,    C,    Main    Rod    without    Straps 99* 

Markel.    ('.,    Special    Shop    Devices 407' 

Markland,     W.     H..     Boring,     Turning     and 

Mounting  Car  Wheels  and  Axles 215* 

Massachusetts    Institute    of    Technology,    Fi- 
nances   of     187t 

Massachusetts    Institute   of   Technology,    Test 

of  Pop  Valves 363* 

MaHter  Car  Bnlldern'  AMsociatlon. 

Brake  and  Signal  Equipment 289* 

Brake  Shoes,  Test  of 330 

Cars,    Refrigerator     334 

Committees  for  1912    375 

Coupler    and     Draft    Equipment 284* 

Lumber     Specifications     337 

Officers,    Election    of    282 

Pipe   and  Connections  for  Steam  Heat..   335* 

President's     Address     281 

Prices   for   Labor  and    Material   for   Steel 

Cars     334 

Rules    for    T.oading    Material 294 

S.ift  ty     Appliances     282 

S -crctary's    Report     281 

Sprines  for  Car  Trucks 337 

Standards.    Revision    of    287 

Tests,  Revision   of  Code  of 283* 

Train    Liehting 329 

Treasurer's    Report    282 

Wheels,    Car    335* 

Master    Mechanic,    Be    Fair   to 315S 

MaNter    MechanicH'    AMSociation. 

Committees    for    1912 375 

Feed   Water,    Best   Method  of  Treating..    328 

Flange    Lubrication    317 

Locomotive     Frames,     Best    Construction 

of     322 

lubrication.    Flange     317 

^fecll.■lnic,^l    Stokers    267 

Officers.    Election    of    267 

Piston   Rods  and  Cross  Heads,   Formulae 

for     326* 

President's    Address     266 

Safety     Appliances     268 

S.'crt-tarv's    Report     267 

Smoke    Preventing    Devices     320 

Steel    Tires    325 

Superheated    Steam    Locomotive 269 

Treasurer's    Report    267 

Maxfield.  H.   M.,  Layout  for  Locomotive  Re- 
pair   Shop    113* 

Mc.^uliffe,    Eugene,    .\dvantages   of   Oil    Fuel 

for    I^ocomotives     359 

McClellan.   Locomotive   Boiler    241* 

McKeen,    W.    R.    Jr.,    Results    of    Wind   Re- 
sistance    Economies     212* 

McWood  Address  at  M.   C.   B.    Association..   281 
Metal    Roof    for    Box    Cars,    Franklin    Rail- 
way Supply  Co 480* 


Mexican    International    Railroad,    Mallet    Lo- 
comotives         239* 

Mexican  Railway,  I.ocomotive,  Double  Ended  344* 

Mileage   of   Double   Track 98 

Milling    Cutters,    Tbc    Kfficency    of 397 

Millnig    Macliine    (sec   Machine   Tools). 
Minneapolis,    .St.    Paul    &    Sault    Ste.     Marie 

Railway,     I.oconiotive     4-0-2     Type 310* 

Missouri    Pacific    Railway,    1-oconiotive    2-8-2 

Type     with     Superheater     437* 

Morris,    J.     15.,     Machine    Tool    Co.,    IC-inch 

Lathe     4.')0* 

Motor   Cars,   Gas-Klectric,   15.    R.    &   P.    R.    R.   248* 

Motor   Cars,    Gas-Electric,    70    Ft ."J.OS* 

Motor,    Conimutating    Pole    of    New    Type..   311* 
Mott  Sand  Blast  Manufacturing  Co.   Machine  i9C}* 
Mountain   Type   Locomotive,   C.   &  O.    Ry....    881* 

Mountain     Type     Locomotive.     The.........    4005 

Multiple   Spindle   Drill,    All   Geared 411* 

N 

Nalion.n!    Foundry    .Association,    Education    of 
the    Apprentice     ,. 9 

Naval    Statistics 54 

Nealc.   J.    C,   Solid   Steel    Wheels 04 

New   Englanil   Railway   ("hib.    Scientific   Man- 
agement        498 

New   York   Central    and    Hudson    River   Rail- 
road   Test    of    Mallet    Locomotive 471* 

New  York  Central   Lines — Fourth  Apprentice 
Instructors'    Conference    105 

New    York,    New    Haven    &    Hartford    R.    R. 
Twin   Air    lack   for  Car   Repairs 55* 

New   York,    Philadelphia   &    Norfolk    Railway 
Shops   at   Cape    Charles.    \'a 253* 

N<-w    ^'ork    Railroad    Club,    Electrification    in 
Hoston      185 

New    York    Railway    Club,    Electrification    of 
Steam  Railroads   157 

New    York    Railroad    Club,    Layout    of    Loco- 
motive   .Sliop    113* 

New  York  Railroad  Club,  Tool  Steel 498 

Newton    Macliine    Tool    Works,    Cold    Metal 
Saw     495» 

Newton   Machine  Tool  Works,  Cold  Saw  Cut- 

ting-off    Machine    74* 

Newton    Machine  Tool   Works,  Cylinder  Bor- 
ing  Machine    376* 

Newton    Machine   Tool    Works,    Drilling    and 
Tapping    Machine     454* 

Newton    .Machine   Tool    Works,    Duplex    Rod 

Roring    Machine    32* 

Newton    Machine    Tool    Works,    Milling    Ma- 
chine        Ill* 

Newton    Machine    Tool    Works,    Milling    Ma- 
chine,  Horizontal    295* 

Newton    Machine    Tool    Works,    Saw,    Cold 
.        Metal,   Concave    Rladc    189* 

Newton    Machine  Tool   Works,   Slotter IfiM* 

Newton   Machine   Tool  Works,   Vertical   Key- 
seat    Miller    415* 

Nickel-Chrome     Chilled     Car     Wheel     Co.— 
Wheels    _  _  231 

Nichols.   Geo.   P.    &   Bros.,  Turntable  Tractor 

and    Engine    Haul    197* 

Night  School  for  Apprentices,  C.  N.  O.  &  T 

,,  P-  Ry 305 

Norfolk    &    Western    Ry.     Locomotive,    4-80 

Type    6* 

Norfolk     &     Western     Ry.,     Test     of     Mallet 

Locomotives 228* 

North    Eastern   Railway   (England),   Cab   Sig- 

^"a''>nK    468* 

Northern    Railway   Club,    Engine    Failures...   499 
Northern   Radway  Club,   Equalizers.   Car  and 

tngine    157 

Northern  Railway  of  France.  M.  dn  Bousquet     21 S 

Notes,  Business 38,   79.   119,   iro,  200.   2r.2.   299 

340,   380,'  420,    4fi0,    500 

Notes,  Convention    2645 

Nut   Locks.   Improvements  in 297* 

Nut   Tappers    (see    Machine   Tools). 

o 

Oil    Burning    Passenger    Locomotives,    2-6-6-2 

.Type    406* 

Od   Cup,   Automatic,   Loose   Pulley 337* 

Oil,    Increased   Use   of  on    Railroads 466 

Oil.    Texas    Lines    using    459 

Oildag    249* 

Oil    Fuel    for    Locomotives    69t 

Oil.    Fuel    for   Locomotives,    .Advantages   and 

1  )isadvantages    3.59 

Oil    House   at    Haveloc'k 17* 

Oil    House   at  Topeka 52* 

Oregon     Railroad     &     Navigation     f"o.,     4-6-2 

Type   Locomotive    "  256* 

Organization    Assists    Fuel     Economv 66 

Oxy-Acetylene,    Cost    of   Cutting   with 63 

Oxy- Acetylene,    Cutting   on    Battleship   Maine  485t 

Oxy-Acetylene    Cutting   Torch    62* 

f)xy-.Acetylenc    Welding    on    Boilers 259* 

Oxy-.Xcetylene   Welding,    Saving  by,   L    S    & 

M.    S.    Ry 203* 

Oxy-Acetylene    Welds,    Strength    of.    Bulletin 

on    245 

Ox%-- Acetylene     Welding,     Western     Railway 

Club    466 

P 

Packing,    Piston,    Tool    for    Turning 130* 

Paint   Indicates   Temperature   by  Colors 409t 


Paint,    to   Remove   from    Iron,   ("omposition.  . 

Paint    Spraying,    Machine    for 

I'anama   Canal,    Electric    Locomotive    for. .  . . 

Panama  Canal.   Khctric   Locomotive   for 

Panama  Canal.   Record  Excavating... 

Paris.   Lynns   \-    .Metlitcrraiiean    Ry.,   Cab   De- 
tail   of    Locomotive    

Passengers  Carried   in  Greater  New  York... 
Passenger   Cars    (see   Cars). 

Passenger   Cars,    Air  Jack   for    Rei)airs 

Passenger    Fares   in    Foreign   Countries 

Passenger    Locomotive    (see    Locomotive). 

Passes   Compulsory   in   Utah .  .  .• 

I'ennMylvHiila  Railroad. 

Automatic   (iate    Register    

Boring,      Turning     and      Mounting     Car 

Wheels  and  Axles,  by  W.  IL  Markland 

Bridge  Across   East   River,    Proposed.... 

Car,    Instruction    in   Train    Lighting 

Car   Shops    

Cars,   Electric  Motor  for  Tunnel   Service 

Clearance  Car 

Concrete    Poles 

Hump,    .Mechanical 

.lersey   City   Terminal   to   be   Retained... 

Locomotive,    Electric    

Locomotive,   4-4-2  Tyix-,  Class  E6 

Orangcville    Locomotive  Terminal 

Prizes    for    Good    Track 

Punctuality    of    18-Ilour    Service:.,..... 

Relief    Funds     .,  . .;,  . . 

Relief   Fund    System 

Stoker.    Locomotive.   Crawford.......... 

Terminal    Im])rovements   at    Philadelphia. 

Time    to    Build    New    Station.... 

Track   .Scale,   New    Design   of 

Tunnels    in    New    York.    Leni?th    of 

Test   of   Simple    4-4-2    Type    Locomotive.- 
Pension  System   Extended  on  Harriman  Lines 

Peru,    Central    Ry.    of.    locomotives    on 

Personals .38,  78.   IIS.   l.')9,   199.  2.')1, 

340.     .SrO.     419.     450. 
Philadelphia    Improvements    at    Broad    Street 

Station ., .,  . . . 

Philosophy    of    Engine    Failures .......... 

Piece    Work    in    the    Blacksmith    Shop....... 

Pilliod   Locomotive   Valve   Gear 

Pipes    Lineil    with    Lead ,  . . ,  . , 

Piston    Head    Machinin.c    Record............ 

Piston    Packing,    ,\    New 

Piston    Packing    Rings.    Machine    for   Cutting 

Piston    Ro.l    Remover.    C.    &    X.    W.    Ry 

Pistc;ns.      Rods     and     Crossiieads,      Formula- 

for.   Committee   Report   on 

P't-.   Roundhouse.  Excellent   Design    .' 

Pittsburgh    &•    Lake    Erie    Railroad.    Locomo- 
tive   4-6-0   Type    

Pittsburgh     Railway     Club,     Development     of 

Boiler   Tubes    

Platinum.    Price    of 

Pop  Valves,  Measurements  of  Discharge  from 
Porter.  H.  K.,  Co..  Locomotives  Contrasted. 
Postal    (  ars     (see    Cars). 

Power,   Distribution   at   Brewster  Shops 

Power  of  Machine  Tools 

Power    House    at    Brewster    Shops., , ... 

I'ower    House    at    Havelock ..i, .... 

Power   House  at   New   Durham 

Prices     for     Labor     and     Material     for     Steel 

Cars.    Committee    ReiKirt   on 

Private  Cars   (see  Cars). 

Progress    During    the    Year 

Pullman  Co..   Steel   Passenger  Cars.  C.   M    & 

St.   P.   Railway 

Purdue     University,     Test     of     Superheated 
Steam 


2  4 '.IV 
195* 
179 
427 

485t 

448* 
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55* 
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215* 
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257* 
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363* 
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87* 
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304' 

334 

226S 

209* 

269 


Oneen  Citv   Machine   Tool  Co.,  Quick  Return 

Crank     -Shaper    Motion     442*+ 

Queen  City  Machine  Tool  Co.,  Shaper,  Back 
Geared  Crank    338" 


Association, 


Radium,    Large   Purchase   of.... 

Radium,    Price    of 

Rait   Locomotive  Stoker 

Railroad     Master     Blacksmiths' 

Proceedings   01    ............. 

Railroads.  Abandoned ........'.'. 

Railless   Traction 

Railroad   Clubs    [[[ 

Railroad    Clubs,    Meetings   in   .January !! 

Railroa<I   Clubs,    Meetings   in    February 

Railroad   Clubs,   Meetings  in    March '.'.'. 

Railroad   Clubs,    Meetings   for   April.....,..! 

Railroad   Clubs,    Meetings   for    May.......... 

Railroad   Clubs,   Meetings  for   November'.'.'.!!! 

Railroad    Clubs,    Reports   of    December    Meet- 
ings     

Railroad   Culbs,    Secretaries,    Names   an<l    Ad- 
dress  of    

Railroad    Clubs,    Suggestion   for...!!*.!!!!!!! 

Railroads,   Gross    Earnings    lor    1910........ 

Rails,  Export  of  Steel,   Maximum .! 

Railway  .\ge  Gazette,  .\nnouncement  of  Pur- 
chase by    

Railway    Business    Association,    Annual    Din- 
ner  Notice    

Railway  Congress,  25th  Year  of. . . ! ! ! ! ! ! ! ! ' 

Railway    Electric    Engineers,    Electric   Power 
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for    Railway    Shops 488 

Railway,  Modern,  Can.  Ky.  Club 37 

Kailway      Morekci|K-is       .\ssii.      Mh      .\nnual 

Meeting    24t 

Railways  in  the  United  States,  Statistics  of.  408 
Uanddlph.       \'.      C.,       Instruction       on       Fuel 

Economy    3»2'' 

Reamer,   .\djustable    34* 

Reamer  for   liell   Yokes.  C.  &  N.   W'.  Ry 428' 

Reamer    for     Injector    Throttle    Seat,    C.    & 

N.    W.    Ry , 214 

Red   Tape,    Reduction   of. 44oji 

Refrigerator  Cars,  Committee  Report 334 

Register,    Automatic    Gate lit 

Reno-Kaetker   Electric   Co.  bwing   Saw S"!* 

Reverse.    .Screw.   C.    &    0 387* 

Richardson,   ti.   W.,   Motor  Drive  for  Planers  47i* 

Riveter,    Electro   Hydraulic 65' 

Riveter,    Pneumatic    for   Coupler    Yoke 12' 

R<  berts    &     Schafer     Co.,     Coaling     Station, 

B.   &  O.    R.    R 431* 

Rod    Bolt   Puller,   C.    &    N.    W.    Ry , 357* 

Rod    Boring   .Machine    (.see    .tlachine    Tools). 
Rods,    Main   and    .Side,   t'ommitte^    Report   on  277* 

Rod,    Main,  Without   Straps  or   Bolls 09* 

Roundhouse   at    Bloomington 389* 

Roundhouse    at    Brewster,    Wheeling   &    Lake 

Erie    R.    R 89* 

Roundhouse     at     East     Clinton.     Chicago     & 

North    Western    Railway 16">* 

Roundhouse    at    New    Durham 301' 

R<nindhouse,    Passing    of   the    Old   Time 315$ 

Roundhouse.     Repair     Equipment    for,    Cotn- 

mittee    Report   on 274 

Rubber,   German    .Substitute  for 189t 

Rules    for    Loading    .Material,    Committee   Re- 
port   on    294 

Rust    Proofing    Process,    A    Practical 188 

s 

Safety  Appliances.  Committee  Report  on..  268 
Safety  Appliances.  Committee  Report  on....  282 
Safety  Api)liaiice   Rules,   Modifications  of....    135 

Safety    X'alve.s,   Test   of   Discharge   from 363* 

Salesmanship,     Successful     19t 

Sand    Blasting,    Machine    for 195* 

Sand    Box,    New   Design    for   Locomotive....   355* 
Sand    Dryer,    A    Cheap    and    Effective,    C.    & 

N.    W.    Ry 147* 

Santa  Fe. 

.\rmour    Scholarships    .\warded S87t 

Locomotive,    4-4-2    Type 44* 

.   ,    Locomotive,  2-10-10-2  Type    171* 

Locomotives,     Mallet,     with     Articulated 

-  y.         Boiler     102* 

Oil   House  at  Topeka 52* 

Throttle  \'alve.  External    358* 

Tool    Room   .System 128 

Traveling   .Storehouse  on    184 

Saving    Given    by    Mallet    Locomotive 461 

Saw,    Cold,    Cutting-off   Machine 74* 

Saw,     Electrically     Driven,     Swing 36* 

Saws   for    Hard    Steel 429t 

St.    Louis   &    San   Francisco   Ry.,  Cars,   Steel 

Passenger    1* 

St.    Louis  &   San   Franci.sco  Ry.,   70   Ft.   Gas- 
Electric  Motor   Car 353* 

St.    Louis   &   San    Francisco   Ry..    Locomotive 

2-8-8-2  Type   50* 

Scale,    Locomotive.    The    Schenck 190* 

.Seal.:    Prevented    by    .Muminum    Plates 242 

.Schenck    Locomotive    .Scale    190* 

Schlacks,     W.     J.,     Lubrication     of     Driving 

Boxes   J 214 

Schlacks,  W.  J.,  Rigid  vs.  Non-Rigid  Freight 

Trucks    255* 

.Schmidt    Superheater    (see   Superheater). 
Schuchardt     &     Schulte     Columbia     Universal 

Chuck 377* 

Scientific     Management,     Experiment     .Station 

for     432 

Scientific    Management.    Franklin    Institute..   454 
Scientific    Management,    New    England    Rail- 
way Club    498 

Service    of    Mallet    Articulated    Locomotives.   461 
.Shaper    (sec   Machine   Tools). 

Shaving.    Longest    Metal     482t 

Shimer  Cutter   Head 73* 

Shimer,    Sainl.   J.    &    Sons,   Cutter   Head   Im- 
proved      459 

Shimizu,  IL   S.,  Coaling  Station.  B.  &  O....    430* 

.Shoes  and  Wedges,  Chuck  for  Planing 130* 

Shop    Devices. 

Air    Drill   Press   for   Tool    Room 26* 

Air  Driven  Flue  Cutter  and   Roller 72* 

•'.'.;.   Air   Tack,  Twin   for  Car  Repairs 5t* 

Air   Tack  Double.  C.   S:   N.   W.    Ry 402* 

■-,;     Air  I'ress  for  Rod  Bushings,  C.  &  N.  W. 

Ry 487* 

■  ';:•■  Cali|>ers  and  Boring  Bar  for  Wheels  and 

Axles.    P.    R.    R 216* 

■•.'••*    Chuck  for  Shoes  and   Wedges ISO* 

!'■•':'    Clutches,  Improvements  in   Spe<?d 443* 

v '":    Drill  Press,  Home   Made,  for  Tool  Room 

;  \  Work    26* 

;'    Drinking   Fountain,    .Sanitary 403* 

Eccentrics.  Jics  for   Loratiii" 169* 

Electric  Winch  for  Pulling  Locomotives.     85* 
Flue    Expanders.     Manufacturing,    C.    ft 

N.    W.    Ry 428* 

Grip   for   Wheel   Lathe 40S* 

Heater,  Crude  Oil ...,..*.  406» 

Heater  for  Driving  Wheel  TiTit$,,,.„^.  IS8* 


Shop   Ufvit'CM    (Contiiinnlt. 

Jnjector,    Repair  Tools,   C.   &   N.    W.    Ry.  404* 

Lift   Shaft    Bearings — Turning 130* 

Mandrel    for   Driving    Box    Brasses 403* 

Motor,  Electric  Coinmutating  Pole 311* 

Packing— Cutting  Cylinder   130* 

Piston  Packing,  Machine  for  Cutting 59* 

Planer  Attachment,   A  New  Radius 190* 

Pneumatic    Riveter    for    Coupler    Yokes..  12* 

Reamer   for   Bell   Yoke 428* 

Reamer  for  Injector  Throttle   Seat 214* 

Rod   Bolt  Puller.  C.   &  N.   VV.   Rv 357* 

Tire  Heater,   Efficient 72* 

Truck    Crane,    Electric 453* 

Tool    for    Facing    Distributing    Valve....  407* 

Truck   for  Car   Sash 136* 

Truck   for   Roundhouse  Use 467* 

Shop    Equipment,    Electric    Generator,    Three 

VVi  re    34  » 

Shop   Equipment,   Reamer,   Adjustable 34* 

Sho|t  0|i<>rnti<>ii. 

Boring    Driving    Boxes 312* 

Brake  Shaft   Ends,   ITpsctting 348* 

IJrass,    Turning    Driving    i.cix l.ss* 

Brewster    Shops,    Wheeling    &    Lake    Erie 

R-  K 83* 

Car   Wheels   and    Axle    JJoring,   Turning 

and   Mounting   215* 

Frame    Welding  and   Repairing 413* 

Milling   Cutters,   The    Efficiency   of 397 

Piston  Head  Machining  Record... 245* 

Planers,   Motor    Drive   for 475* 

Speed  and  Power  of  Machine  Tools 306* 

Steels,  Treatment  of 95 

Tool   Room   Methods,   Developments  in..  128 

Tool    Stctl,   New   York    K.nilroad   Club 498 

Welding  Main  Rods 22 

Welding,  ( )xy-.\cetylfne 4(>(! 

Welding  Copper 454t 

Wheel  Centers,  Standard,  .i;..".-. 47 

ShopH. 

Arrangement  at   Havelock 13* 

Boston   &   Maine,    Proposctl    73t 

Bettendorf  Steel   Car 1 52* 

Blacksmith,  Piece  Work  in 415 

Boiler,   The   Neglected 141 5 

Brewster  Locomotive  Repair,  W.  &  L.   E. 

„R    R 81* 

Building  at  Havelock IS* 

Cape   Charles,   N.    Y.,    P.    &  N.    Ry 253* 

Casting  Platform  at  Havelock 13* 

Cranes  at  Havelock 15* 

Electric   Power  for   Railway 488 

Electric    Power   Distribution    at    Brewster     88* 

Floors,   by   L.   C.    Wason 438 

Grouping  in   One  Building 100? 

Inspection   in  Outside 2655 

Layout  Suggested 113* 

Locomotive,   t  .   B.  &   O.    R.   R..  at    Have- 
lock          IS"* 

Locomotive  at  Cape  Charles,  Va 253* 

Locomotive,  Wheeling  &  Lake  Eric  Rail- 
road           81 » 

Mistakes,   The   Philosophy   of 401 S 

Oil    House    at   Topeka 52* 

Terminal  at  New  Durham 303* 

Joofs    4415 

VV  ashing    Pit    for    Locomotives    at    Brew- 

_..      .  s>ter 84* 

Siberian   Railway,   Improvements  in 134t 

Sleeping  Cars,   \'entilation   of 369 

Smith,   E.    D.,  Co.,   Drivinc   Box 25fi* 

Smith,   F.    H..   .Adjustable   Hub-Liner 35* 

Smoke    Preventing    Devices    for     Firing    Up, 

Committee  Report   \ 320 

Smoke  Prevention  in  Chicago..... 98 

Smoke  Jack.  New  Design 308* 

Soo   Line   Locomotive,    4-6-2   Type 310* 

South    American    Railway,    Gravity    Dumping 

Car 408* 

.South  .African  Railways.  Total   Mileage 343t 

South  Manchuria  Ry.,  Private  Car  for 83* 

Southern    Railway,    Locomotive,    2-8-2    Type, 

w ith  Superheater   478* 

Southers.   Henry,    Alloy   .Steels 95- 

Spark    Arrester,    Van    Horn-Endsley 33* 

Specifications   for  Postal   Cars,   Proposed 490 

Specifications  for   Steel   Tires 3^5 

Speed   and   Acceleration    Problem,   by   G.    E..    421* 

Speed  and   Power  of  Machine  Tools 306* 

Speller,  F.   N.,   Boiler  Tubes 257* 

Springer,  J.    F.,   Oxy-y\cetyIene  Cutting  Torch      6S* 
Springfield  Machine  Tool  Co.,  Cabinet  Turret 

Lathe    496* 

Square  Holes,  Attachment  for  Cutting 497* 

Standard  Tool  Co.,  Reamer,   .Adjustable 31* 

Standards  and  Recommended  Practices,   Com- 
mittee   Report    on     287 

Standard  Locomotive   Maintenance  Practices.      10 

Statistics,   Railway   Wages SOU 

Statistics  Railways  in  the  United  States 408 

Station,   New   Union   in    Chicago 11  + 

Steam   Dischareed   from   Safety  Valves 363* 

Steam  Heat,  Connections  for.  Committee  Re- 
port      335 

Steam   Pipes,    Outside.   New   York   Central...    134* 
Steam  Pressure,  Mean  Effective,  Curves  of. .   341* 

Steamship,   Largest    3ot 

Steamship,  New  Cunard  Liner 69t 

Steel  Car  Construction,  Progress  of 414t 

Steel   Car   Wheels    54 

Steel,   Non-Magnetic    429t 

Steel  Passenger  Cars  (sec  Cars). 


Steel   Passenger  Train    E<|uipnK'iit 209* 

Steel,   Production  in    1910 374t 

Steels,   .Alloy   for  Railroad  Use 95 

Steels,   Heat  Treatment  of lOlJ 

Steels,   N'anudium   for  Tools 457* 

Stcpto,      lohn,     Sliaper     Co.,     Motor     Driven 

ShaiR-r 116* 

Street   Locomotive   Stoker 232* 

Stockbridge   Machine   Co.,    Universal    Sliaper.  242* 
Stockbridge,       Two       Piece       Crank       Motion 

Analyzed    410* 

Stokers,   I  )evelopinent  in 396 

Stokers,    .Mechanical,    Committee   Report   on..  267 

Stoker,   Crawford   Underfeed 161* 

Stoker,   Erie    249* 

Stoker,     I  lanna     121* 

Stoker.   Rait    258* 

Stoker.    Street    232* 

Stoker,   .Street,   C.   &   O..   4-S-2   Type 38.j* 

Stokers,   .Automatic    1418 

Storage    Battery    Plant,  The    Largest 191t 

Storehouse   at    Brewster   Shops 87* 

Storehouse   at    Havelock 10* 

Storehouse,  Traveling   1 84 

Storekeeper,    .\ccounting  by   the 4tl7 

.Storekeepers'    .\ssn.,    8th    .\nnual    Meeting.  .  .  24t 
.Subway    in    New    York,    Passengers   Carried..  418t 
Sumner,    C.    IL,    Tlie    Power    of   the    Locomo- 
tive  Boiler    70 

Sui>erlieated  Steam,   l.ocoraotive.   Performance 

Under    Dilfercnt    Degrees   of 809 

Superheated    Steam,    Lubrication   of   Locomo- 
tive  Using   395 

Superheater,   Cascade    31 

Superheater,   Emerson    424* 

Superheater.    Pioneer   Locomotive 405 

SujKrheater,   .Schmidt,    I!.   &   O.    Ry..   Mallet..  183* 
Superheater,    Schmidt,    C.    &    N.    \V.    R.    R., 

4-6-2  Type  I-ocomotive 56* 

Superheater,    .Schmidt,    C.    &    O.    4-8-2    Tvpe..383 
Superlieater,    .Sclnni<lt,    D.    &    H.    Co.,    0-8-8-0 

Type    358 

Superheater,   Scliniidt.    I.  C.    K.    K..   2-8->   Type  :!4'i* 

Superheater,   Schmidt,   Missouri  Pacific  Ry. ..  437 
Superheater,     .Schmidt,     New     York    Central, 

4-0-2    Type    Locomotive 133* 

Superheater,    Schmidt,     So.     Ry.,    2-8-2    Type 

Locomotive     476* 

Superheater,  Thomsen  &    Elnser 445* 

Superheater,    Santa   Fe,    2-10-10-2   Type    Loco- 
motive        175 

.Superheater  on   Mallet.   Test   of 471* 

Superheaters,  Foreign  Inventors  .Active lOlf 

Superheaters,    Increasing   Use   of 71 

Superheaters,  London  and  Northwestern  Rail- 
way     168 

Superheaters,    Number    .Applied   too   .American 

Locomotives 201 

Superheating    and    Small    Locomotives 3C1§ 

Superheating.     Developments    in     During    the 

Year,   S.   Hoffman 201 

Supplies.   Conditions  Governing   Purchase   of.  26t 

Swain,   Prof.,  Electrification  in    Boston 185 


T 

Tabular      Comparison     of     Locomotives     .AH 

Types 260 

Tap,  Getting  <  )ut  a  Broken 12t 

Telephone    Conversation,     Long     Distance,     C. 

P.   R 469t 

Telephone    Dispatching,    C.    P.    R 308t 

Telephone  Dispatching  on   Louisville  &  Nash- 
ville      19t 

Telephone  Equipment  on   I?.  &  .A 112t 

Telephone    in    Kmereency    Service 202 

Telephones  on  the  C.   N.   O.   &  T.   P.   R.   R. .  .  24t 

Test   of   Balanced   Simple   Locomotive 19 

Test  of   Brake   Shoes.   Commilttee   Report....  330* 

Test  of  Brick   .Arch 435 

Test   of   Electricallv   Operated   Turntables....  25* 

Test    of    Freight    Car    Trucks 192* 

Test   of   Fuel    Economy,    Lehigh   Valley 439 

Test   of  Garland   X'entilators 369 

Test   of   Heating    Driving   Wheel   Tires 138* 

Test  of  Lignite. 64t 

Test   of   Locomotive   Fire   Boxes 605 

Test   of   Mallet   Locomotives,    N.    &  W.   Ry...  228* 

Test   of   Nickel-Steel    Riveted   Joints 435t 

Test  of  Pop  \alve   Discharge .363* 

Test  of  Simple   4-4-2  Tvpe   at   Altoona 349* 

Test  of  Twist   Drills. . .' .368* 

Tests,    .Air   Brake,  Revision   of  Code,   Commit- 
tee  Report   on 283* 

Tests,    .Alloy    Steels 96 

Tests,   Experiment   Station   for   Railways 432 

Tests  for  Power  of  Machine   Tools 306* 

Tests,    Locomotive.    4-8-0   Type,   N.   &   W.    Ry.  8* 

Tests  of  Car  Trucks 455 

Tests  of  Locomotive  Stoker,  Crawford 164 

Tests    of    Locomotive    Superheaters 269 

Tests  of  Mallet  Locomotive  Chicago,  Milwau- 
kee &  St.  Paul  Ry 137* 

Tests    of    Wade-Nicholson    Brick    .\rch 58* 

Tests   of    Wind   Resistance    on    Cars 213 

Tests,   Triple   Valves 291  * 

Ties,   Stamping   Dates  on 139t 

Throttle    Valve.    Buck    External 358* 

Tin.   Recovery   of.    from   Scrap 489+ 

Tires,   Contour  of.    Committee    Report   on....  274* 

Tires,   Driving,   .Apfilying  at   Brewster   Shops.  8  4* 

Tires,   Heating,  Test  of 138* 


Tires,  Steel,  Committee  Report  on 325 

Tool      Foreman's     Convention,      Papers     and 

Officers 357 

Tool   Room,   .Air   Drill   Press  for   Work  in 26* 

Tool    Room    Methods,    Developments   in 128 

Tool_  Steels    95 

Tools.    Hardening  High   S|)eed 112t 

Tools  in    Railroad   Shop 441iS 

Trackage,   Total    in    Country 98 

Trades,   Miles  of  New.  in  1910 48t 

Track,   Prizes    for   (iood 431 

Track,  Total  Length  of,  in  Great  Britain 139t 

Track    Scale,    New    Design    of,    Pennsylvania 

Railroad    145* 

Trailer  Track,  P.   R.   R.,  Class  E-6 126* 

Train    Dispatching,    Extent   of  Telephone....   225t 

Train    Lighting,    Committee    Report 329 

'Iraiii    Pipe   an<l  Cnnnections   for   .Sieam    Heat, 

Committee   Report   on 335 

Train    Resistance,   Bulletin   on.   University  of 

Illinois 73 

Train     Resistance,     Locomotives     on     Heavy 

tirades    41* 

Train   Resistance,  Test  of  Freight  Car  Trucks   19'3* 

Train,  Speed  an<l  Acceleration,  by  G.   E 421* 

Trains,  High   Sjieerl  Throughout  the  Worlil.  .      27 

Trains.    W-jight    of   High    Speed 27 

Traveling     Engineers     .Association,     Proceed- 
ings        392 

Trevithick    Feed   Water    Heater,   Tests  of 134 

Triumph   Electric  Co.,  (lenerator.  Three  Wire     34* 

Triumph  of  the   Machine  Tool 400$ 

Truck,  Freipht  Car,  70  Tons  Capacity 309* 

Truck,   Hand   for   Car   Sash 136* 

Trucks,   Freight  Car.   Rigid  vs.   Non-Rigid...   255* 

Trucks,    Test   of    Freieht    Car 192* 

Tubes,     Boiler,     Development    of    and    Treat- 
ment     257* 

Turntables,  Cost  of  Ojjcrating 25* 

Turntables,    Electrically    Ojicrated 2."'* 

Turntable.  Tractor  and  Engine  Haul,  Electric  19T* 
Twist    1  »rills.    Test    of 368* 


u 

Underframe    fsee   Cars). 

Underwood,  H.    1?..  Co..   Planer  .Attachment.   196* 
Union  Equipment  Co.,  Truck  Lever  Construc- 
tion        235* 

IT.    S.   Geological   Survev,  Test  of  Briquets. .      57t 

U.    S.    Electric    Tool    Co.,    Grinder 196* 

U.  S.   Specifications  for  Postal  Cars  Proposed  490 
University     of     Illinois,     Appropriation     from 

Legislature    298t 

University    of    Illinois,    Freight    Train    Resis- 
tance     r 73 

U^niversity   of   Illinois.    Number    of   Students.    429t 
University    of    Illinois,     Resistance     to     Flow 

Through   Water  Columns 259t 

University  of  Illinois,  Strength  of  Oxv-Acety- 

lene    Welds    .' 245 

LTniversity   of   Illinois,   Tests   of  Nickel-Steel 
Riveted  Joints    435t 


V 

Valve     Gear     (see     also     Locomotive     Valve 

Gear). 

Valve    Gear,    Pilliod    Style    B 452* 

X'alvc    Gears,    .Accuracy    of 314§ 

\'an   Dorn  and  Dutton  Co.,  Portable  Electric 

Drills    377* 

Van    Horn-Endsley    S])ark    Arrester S?' 

X'anadium.    Oualitics   of 214t 

\'andalia   Railroad,   Accident  Record  of 1701 

N'entilalion     300'? 

\'enti!ation   of  Sleeping  Cars,    Studv  of 369 

X'entilator.     The     .Allen     Car " 296* 

Vertical    Turret     Lathe,     42-inch 236* 

\'ulcan    Foundry    Locomotive,    Double    Ended 

for  Mexico    344* 

w 

Wade-Nicholson    .Arch.    Tests    of 58* 

Warner.    P.    T.,    Curves    of    Mean    Effective 

Pressurv-    341* 

Washout   Plugs,    Zinc   Insertion 343t 

Wason,    L.    C.    Shot)    Floors 438 

Water,    Best   Method  of  Treating   Feed,   Com- 
mittee  Report  on    338 

Wafer  Columns,   Resistance  to   Flow  Throush  25'>1- 

Water   Consumption,    Bal.    Simple   Locomotive  19. 
Water   Consumption,    4-8-0  Type   Locomotive, 

N.    S.-   W.    Ry 8* 

Water  Weigher,  Automatic   378* 

Wear.    Limits   of,    on    Locomotive    Parts 10 

Welding    and    Repairing    Frames 413* 

Wilding  Main    Rods 225 

Welding,    Oxy-.Acetylene,    on    Boilers 259* 

Webl'ng,  Oxy-Acetylene,   Saving  by 203* 

Wcntworth    Institute.    Organized 418 

West   Shore  Railroad,  New  Durham  Terminal  301* 
Western    Canada    Railway    Club,    Apprentice- 
ship      117 

Western    Canada    Railway    Club,    Fuel    Econ- 
omy      157 

Western   Railway  Club,  Oxy-.Acetylene  Weld- 
ing      466 

Western     Railway    Club,    Standardization    of 

Car   Wheels 108* 

Western  Railway  Club,  Truck  Experitnents. .  455 


I 


Western  Railway  of  France,  Tools  for  Boiler 
Repairs    C8* 

Western  Society  of  Engineers,  Paper  on 
Smoke  Prevention    98 

Westinghouse,  Church,  Kerr  &  Co.,  Havclock 
Shops 13* 

Westinghouse  Electric  and  Mfg.  Co..  Elec- 
tric   Locomotive.    P.    &    M.    R.    R 446* 

Westinghouse  F^Iectric  &  Mfg.  Co.,  Motors 
for  Turntahles    .•  •  -  • 25* 

Westinghouse  Electric  &  Mfg.  Co.,  .Special 
Flat  Car 398* 

Westinghouse  New  Air   Urake   Plant 405 

THK    P.U.E    NUMISKKS 

i 

Tanuary 1-40 

Vtbruary     41-80 

March     ....  ^. ....... .. 81-120 

April     .  • . .  •  4.»T.»v^<,.>»-. . .  .'^  . . .;. 121-100 


Wheel    Centers    and    Ties 47 

Wheeling     &     Lake     Erie     R.     R.      Shops     at 

Itrewster    .> . . .  i. . .      81  * 

Wheels,   Car,    Committee    Report............  335 

Wheels,    Solid    Steel 54 

V\'heels,  Standardization  of  Chilled  Iron  Car.  108* 

Wheels.   Test,   Chilled 231 

Wiggins,    R.    M.,    X'ariahle    L«ad    Attachment 

for   \'al vc   Ciear ♦94'* 

Wiley  &  Russcl  Mfg.  Co.,  IJoIt  Cutter,  Motor 

Driven    IIS*' 

Williamson,    A.    S.,    Locomotive    M^ichine    Ef- 
ficiency      224* 


Wind    Resistance   Economies,   by   W.    R.    Mc- 

Keene,    Jr 212* 

Window  Sash,   Hand  Truck  for  Distributing.  136* 

V/ire   Ropes,  t'oiting  for '..'..  146"t' 

Woods.   IJoiler,  Condition  .\fter  Three  Years' 

Service    412 

Woods  Fire  Ilox,>., :,..». 65t 


Yards.    Track    Scale    with    Mechanical    Hump. 

P.   R.   R 14.1* 
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Composite  Steel  Passenger  Equipment 


A  DESIGN   FOR   STEEL  PASSENGER  CARS   HAS   BEEN   DE\ELOPED    AND    LARGELY    STANDARDIZED    B\    THE 

AMERICAN    CAR    &    FOUNDRY    CO.    WHICH    INCORPORATES  A  VERY   STIFF  AND   STRONG  BOX  GIRDER 

CONSTRUCTION    IN    THE    SIDES    BELOW    THE      liELT   RAIL,   1  HAT    IS    EMPLOYED    FOR   CARR\- 

ING  THE  FULL  WEIGHT  OF  THE  CAR,  INCLUDING  THE  CENTER  SILLS  AND  LIVE  LOAD. 

THE    CENTER    SILLS    ARE    DESIGNED    FOR   PULLING   AND    BUFFING    STRENGTH 

ONLY.      THE    VESTIBULE    HOOD    INCORPOR.KTES    A    MALLEABLE    IRON 

PANEL   OF   PARTICULAR    INTEREST.    ~..'    - 


Among  the  designs  for  steel  passenger  cars  brought  out  dur- 
ing the  past  two  years  the  one  developed  by  the  American  Car 
&  Foundry  Co.,  from  which  several  hundred  cars  of  various 
classes  have  been  built,  presents  a  number  of  points  of  particu- 
lar interest.  This  design  is  for  cars  wherein  the  framing  and 
€xterior  sheathing  throughout  are  of  steel  and  the  interior  fin- 
ishing from  the  sash  rest  up  is  of  wood,  the  latter,  however,  not 
being  used  in  any  connection  for  strength  or  stiffness.  ''■■    ' 

In  general  the  design  follows  rlic  principles  that  were  adopted 
by  this  company  for  steel  passenger  cars  with  the  first  examples 
built,  viz.,  that  the  sides  of  the  car  from  the  belt  rail  to  the  side 
sill  should  be  formed  into  a  plate  girder  or  truss,  which  would 
not  only  be  self-supporting  but  nlso  capable  of  carrying  the  en- 
tire   load,   consisting   of   the   weight   of   the   underframing,   the 


cheapen  the  manufacture,  as  far  as  possible,  and  to  facilitate 
any  repairs  which,  through  accident,  may  be  required.  The  ar- 
rangement is  such  that  practically  any  part  of  the  underframe 
can  be  removed  without  any  extensive  dismantling  or  difficulty. 

Another  very  interesting  feature  of  the  design  is  found  in  the 
construction  of  the  vestibule,  wherein  malleable  iron  hood  deck 
panels  are  employed,  which  carry  with  perfect  rigidity  practically 
the  entire  weight  of  the  vestibule  and  its  parts.  This  construc- 
tion will  be  discussed  in  detail  later. 

This  type  of  design  has  been  nsed  successfully  by  the  Amer- 
ican Car  &  Foundry  Co.  on  many  classes  of  cars,  including 
coaches,  baggage,  chair,  combination  cars,  postal  and  diners. 

UXPERFRAME. 

The  underframe  includes  two  lo  in.  35  lb.  I-beams,  set  at  16 


INTERIOR  OF  COMPOSITE   STEEL   PASSENGER   COACH    FOR   THE     ROCK   ISLAND  LINES. 


superstructure  and  the  live  load.  The  center  sills  to  be  continu- 
ous from  end  to  end  of  the  car  ind  of  a  size  suitable  for  re- 
sisting the  pulling  and  buffing  stresses  only,  and  not  only  are  not 
depended  upon  for  carrying  vertical  loads,  but  are  so  supported 
that  their  own  weight  is  carried  on  the  sides.  Many  designers 
consider  that  if  a  size  of  center  sills  sufficient  for  carrying  the 
Luffing  strain  is  used,  and  particularly  if  the  center  line  of  draft 
is  centered  below  the  neutral  axis  of  the  sill,  the  center  sill  itself 
is  then  capable  of  supporting  its  share  of  the  load.  This  would 
not  appear  to  be  correct  because  of  the  deflections ;  the  lighter 
beam  deflecting  of  its  own  weight  more  than  the  whole  struct'"TC 
3S  embodied  in  the  finished  car. 

Throughout    the    design    has    Leen    very   carefully   studied    to 


iCv  icenlers,  extending  continuous  between  the  extreme  ends  of 
the  car,  for  carrying  the  pulling  rnd  buffing  stresses,  the  draft 
gears  being  mounted  between  them.  These  center  sills  measure 
77  fL  in  length  over  all  and  are  carried  through  and  secured  to 
the  bolsters,  as  is  shown  in  the  illastration.  The  side  sills  are  in 
reality  the  wliole  side  structure  below  the  windows  of  which  the 
piirt  usually  termed  side  sills  are  made  up  of  the  tension  mem- 
bers of  tlie  double  side  truss,  the  outside  one  being  a  6x6xH 
in.  angle  and  the  inner  one,  which  ii  located  on  top  of  the  bolster 
cross  bearers,  etc.,  and  6  3/16  in.  inside  of  the  outer  sill,  being  a 
5  X  3  X  •%  in.  angle.  There  are  also  intermediate  or  platform 
sills  extending  from  the  platform  end  sill  to  the  inside  section 
of  the  double  body  bolster.     These  are  8  in.,  iiJ4  lb.  channels. 
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Composite  Steel  Passenger  Equipment 


^;A  DESIGN    lUK    STI^EL  >PASSE^<iE«  CARS   HAS    KEEN    l>E\  Kl>)pKl>  'A^JW    LVK<jEf^  >Stl,\>^A|{mZEE^ 
:r'.    AMERICAN    CAR   &    im'XDRY   (:Q.  AVinCJI    JN»  UkP?()K\TES  A  VEI^V  stll  F  ANJiv  i^TU«>X>i  lioX  GlRDEft 

v.'^-.  t;  ,  ;    GONSTUT'C'IION     IN    THE    SIDES    HELOW    TllE       liEI/r    RAU-;    7JE\T    JS^   E^n'i.<VYJvI*   F*>K  CARRV^rr^, 

"\;  ":>';'::'      iN(;  THE  Fiii.  \\ki(;iit  of  the  car.  incltijin*;  the  center  ^u^i.sA>wiyEiv'fvrAJ.\0,v;y^^^^^ 

'SJ:./'--r'y-'y-    :■•   :,  THE    CENTER    SH.I.S    ARE    ]>ESIi;NE]  ►    Ff>K    t'CJ  l.ING    ANf)    IVLI- FlN< .    STREMiTll      /•--,.,. r.^.' ;    -^V 

•;'tV  J''1.7  ■'  •    •    .      ONLY.     THE    VESTIUUI-E    H<«U)   JN<  <  rki^ )R.vrivS    -V  AlAU j:ai:i,e    IK>i*N    ;.  .  :■ ''^rt >'' " . • : V;. .^ 
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Among  the  designs  for  steel  ijassenger  cars  brought  out  duf- 
ing  the  past  two  years  tlie  one  developed  by  the  American  Car 
&  Foundry  Co.,  from  which  several  hundred  cars  of  varioiis 
classes  have  been  built,  presents  a  number  of  points  of  particu- 
lar interest.  This  design  is-  for  cars  wherein  the  framing  and 
exterior  sheathing  throughout  are  of  steel  and  the  interior  fuJ- 
ishing  from  the  sash  rest  up  is  of  wood,  the  latter,  however,  not 
being  used  in  any  connection  for  strength  or  stiffness;    ^>o.  ■;■'>- 

In  general  the  design  follows  '■he  jprinciples  that  were  adopted 
by  this  company  for  steel  passeuiie/  cars  with  the  first  examples 
built,  viz.,  that  the  sides  of  the  car  from  the  belt  rail  to  the  side 
sill  should  be  formed  into  a  plate  girder  o:r  truss,  which  woijld 
not  only  be  self-supporting  but  n'sc  capable  of  carrying  the- en- 
tire  load,   consisting   uf    the    weight   of    the    under! raining,   the 


cheapen  the  "manufacture.  W  iar  is  •  possibki  and'-'to  facilitate 
any  repairs  which,  through  accident,  may  be  required.  The  ar- 
rangement is  such  that  practiealtv  any  part  of  the  underframc 
can  be  rehioved  without  any  ^xttnisive  dismantling  or  diftkulty. 

.Another  yefyititercsting  fcatiiFe  of  the  design  is  found  in  the 
construction  of  the  vestibule,  wherein  malleable  iron  hood  deck 
panels  are  employe*!,  which  carrywith  perfect  rigidity  practically 
the  tntire  weight  of  the  vestibule  and  its  parts^    This  construe 
tion  will  be  discussed  in  de4^il/Utirv  i'' /•//;■  ;^ 

This  type  rif  design  has  bceti  tired  succcssfuny  by  the  Amer- 
ican Car  it  Fouliilry  Co.  on  mary  classes  of  cars,  including 
coaches/ baggiage.dihir.coriibinati<iivi^d  and  diners. 
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l^iEKloH  OF   COMPOSllK   STttL   P.^S^E.NljIlilt   CO.\CM .  iMk   'fHfc     KmCK    IH-WU  IJStS; 


.'  i;  .Siipers 

•*,■:.'  ous  from  end  to  end>>f  the  car  rnd  of  a  size  suitable  for  rcr; 
■-';;'^' .;*^'~''"^  the  pulhng  an<l  bufVing  stresses  onl\-,  and  not  oniy  are  npt, 
.  ..V- V^^^^Pt^'i'^ed  uik>n  for  carrying  vertical  loads,  but  .ire  so  supported 
^.?  ••^*''"*  their  own  weight  is  carrie<l  on  the  sides.     Afatly  designers 
^;--/.  C()nsider  that  if  a  size  of  center  sills  sullvcieVit  for  carryintr  the 
V  ;;■...  Lurinig  vtrain  is  Usi-<l.;ii<d  particularly  if  the  center  line  of  dralt 
'■'V;^;  is  centered  below  the  neutral  axis  of  the  sill,  the  cciitef  stiritself 
■"■K..;'"^  then  capable  of  supporting  its,  shan-  of  the  load. This  would 
■.,-;■  -t^ot  ap].i;(r  to  he  correct  Ineause  of  the  detlcottons:  the  lighter 
:W?  Ijearn  deflecting  of  its  own  weightniore  than  the  whole  struet'-n 
■;-r-.A'»s  embo(lied  in  the  finished  cai^^  ■•!;-• '^'»^.\:  ;>•;;;; ..  \_,:;,>:r  ■ 

■.•■•;*■ -^IhroiiolioHt    the    (Ksiiin    Iin<    4:"e,c>i  .vervV  c.irefullv    -tndied    to' 


ti^;!,£irateJ-s, -cxte»<ling^ 

thV  *iar,:f<>rVearryiug  the  pulliug^  :;nd  l»iifliit|j»;stre«es,  rhc'  d^afi- 
vgejits  I^^'trg  lUfninteil  lK•t•\vee1^  them.     These  center  sills  ineasure 
7.^  f tr.  in  length  '»\ «.r  all  and  aro  carried  thr..'uyh  and  >ecure»I  to 
the' b; dstGr^;: «*  i^. >h4 )WfT  4 i]  the  illtust ration.    Tlio  side  sills,  hre  in 
reaWtytht'  whole  Mde  structure  Ik  tow  the  windinvs  of  which  tire 
.|:iri  nsiiaHyt<jrnie<i  side  -.ills-  ai-e:niai!le  4ip  <.f  the  tension,  niem- 
, liers  uf  the  doublv  side  If uss^  the  outside  one  being  a  6x.6 x 54 
in.  angle  and  the  iniK't  <>!k-,  Avhicb-i;-  located  on  t<»j[>  of  the  bolster 
fross  JK-arers. :ac..raud  (y  ^^l(j  ih.  iusitle  t>f  the  outer  sill,  beiug  a 
5  X  3  ,\  ^K  in.   angle.     Tlure   are  ;ds<>  intermediate  or  platform 
;  silLs  p-xtending  f n^nv  the  platfcn-lvi  Vv*  '  ^^H.  to .tbc^  Mt^tde  scctibn 
«f;  tiio  ;dottble^(>dy  l>olstcr^ 
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Between  the  double  body  bolster.^,  which  are  located  with  their 
centers  8  ft.  inside  of  the  end  sill,  there  are  four  built  up  cross 
bearers  for  transferring  the  weigiit  of  the  floor  and  load  to  the 
side  girders.  These  cross  bearers  are  located  at  practically  equal 
distances,  being  about  lo  ft.  lo  in.  apart.  As  will  be  seen  by  ref- 
erence to  the  section  at  this  point,  they  are  built  up  in  box  girder 
form,  the  vertical  members  consisting  of  diaphragms  pressed 
from  J4  •"•  plate  into  a  dished  section  and  secured  between  the 
side  and  center  sills.  The  compression  member  is  a  ^  in.  plaie 
\i',2  in.  wide  and  4  ft.  in  length,  which  is  continuous,  passing 
through  openings  cut  in  the  webs  of  the  center  sills.     The  ten- 

fl"x  i\  yf^. 
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Section  at  A-A      Sections  at  Bolster        g^^^.^^^  ^^  ^ 
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Section  at  Knd  Sill  C-C 


Floor  Beam.  3  x  2  z  i 

Section  at  F-F 

„*_ o-lV" >- ■•'•'i- -. 16"    -., 


sion  member  of  the  cross  bearers  is  a  pressed  steel  shape  made 
of  J4  '"•  plate,  which  passes  beljw  the  center  sills,  and  is  se- 
curely fastened  to  the  bottom  of  the  side  sill.  The  vertical  sides 
of  this  member  are  continued  un  and  are  riveted  to  the  dia- 
phragm plates.  Reinforcing  anghs,  ^X2y2xyl  in.,  stiffen  it  on 
each  side  directly  below  the  centc^r  sills.  This  construction  and 
arrangement  is  clearly  shown  in  the  cross  section.  It  will  be 
noticed  that  the  cross  bearers  are  very  securely  fastened  to  the 
exterior  side  truss  and  that  it  is  very  well  designed  for  either 
center  or  end  loading,  as  may  be  required  by  service. 

Between  the  cross  bearers  there  are  two  floor  beams,  placed  at 
practically  equal  distances  apart  and  composed  of  a  2  .\  3  .x 
J4  in-  angle  fastened  by  knees  to  the  center  and  side  sills.  These 
are  intended  to  act  entirely  as  a  support  for  the  longitudinal 
floor  beams,  composed  of  ij j  x  iVi  >.  J4  i"-  angles  extending  con- 
tinuous between  the  bolsters  and  equally  spaced  between  the 
center  and  side  sills. 

At  the  end  sill  a  box  girder  construction  somewhat  similar  to 
the  cross  beams  has  been  employed,  the  design,  liowever,  being 
entirely  for  center  loading  and  arranged  to  transfer  the  load  in 
eluding  the  overhang  of  the  center  and  intermediate  sills,  to- 
gether with  the  end  framing  and  ])art  of  the  vestibule  to  the 
side  girders.  This  has  been  don:  largely  by  means  of  a  truss 
extending  continuous  below  the  center  and  intermediate  sills  and 
secured  lo  their  bottom  flanges,  c.irried  upwards  and  fastened  to 
the  tension  mcinber  of  the  inner  siae  truss.  This  is  formed  of 
a  6  in.,  8  lb.  channel  shaped  and  J^rranged  as  is  shown  in  the 
section  at  this  point.  One-quarter  inch  diaphragm  plates,  of  suit- 
able shape,  act  as  stiffeners  between  the  sills  and  together  with 
the  floor  plates  make  up  the  l)Ox  girder  construction.  Double 
cast  steel  body  bolsters  of  a  specially  light  design  are  employed. 
The  casting  is  arranged  to  permit  the  center  and  intermediate 
sills  to  pass  continuous  through  the  bolster,  the  latter,  however, 
going  through  but  one  arm.  The  bolster  is  arranged  so  that 
either   it   or   the   sills   can  be   removed   with    no   great   difficulty. 


This  construction  is  designed  to  usi  rolled  steel  tension  members 
or  cover  plates,  the  one  on  the  outside  arm  of  the  bolster  being 
a  I  X  10  in.  plate,  7  ft.  6  in.  long,  the  inner  one  being  a  similar 
size  plate  4  ft.  yli  in.  long.  It  will  be  noticed  that  while  the 
large  side  sill  angle  is  fastened  directly  to  the  bolster  casting 
the  inner  one  is  carried  by  a  separate  small  casting,  although 
also  secured  to  the  main  bolster.  This  small  casting  acts  as  a 
stiffener  and   spacing  block  between  the  members  of  tlie  double 
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SECTION     SHOWING    DETAILS    OF     SIDE    AND    ROOF    FHAMING. 


side  truss  at  this  point  in  the  same  manner  as 
the  diaphragm  plates  of  the  cross  bearer  and 
end  sill  also  act. 

The  floor  plates,  of  %  in.  steel,  are  secured 
to  the  inner  side  sill,  the  floor  supports,  the 
center  sills  and  to  each  other,  the  plates  over- 
lapping. In  this  manner  these  plates  act  as 
stiffeners  of  remarkable  strength  in  the  hori- 
zontal plane  and  hold  the  underframing  in 
perfect   alignment   in   this   direction. 

Side  Framing. 

As  is  mentioned  above,  one  of  the  novelties 
of  this  design  is  the  employment  of  a  double 
side  truss  for  load  carrying  which  in  effect  pro- 
duces practically  a  box  girder  giving  consider- 
able transverse  stiffness  as  well  as  the  vertical 
strength  for  load  carrying.  This  is  formed 
between  the  belt  rail  and  the  side  sills,  the 
outer  truss,  consisting  of  a  3/16  in.  web  plate, 
forming  the  sheathing  of  the  car ;  the  6x6 
x5^  in.  side  sill,  which  forms  the  tension 
member,  and  the  5  x  4  x  ^  in.  angle  at  the 
window  sill,  which  forms  the  compression 
member.  The  latter  is  reinforced  with  a 
4J4  X  ?4  in.  plate  outside  of  the  sheathing  and 
a  4x7/16  in.  vertical  plate  inside  its  vertical 
leg.  The  horizontal  leg  of  this  member  is 
cut  out  to  allow  the  side  posts  to  pass  through 
it.  The  side  posts,  which  are  continuous  from 
the  side  sill  to  the  plate,  are  formed  of  3  x  2 
X  ^  in.  angles,  and  3x3  in.  tees  and  act  as 
stiffeners  to  the  web  of  this  girder.  The  in- 
side girder  also  has  a  3/16  in.  web  plate,  the 
5x3x5^  in.  angle,  as  previously  mentioned, 
for  a  tension  member,  and  a  4  x  4  x  J4  in.  T 
for  a  compression  member.  The  leg  of  this 
T  is  secured  to  the  horizontal  leg  of  the 
angle  on  the  outside  girder  and  secures  the 
two  girders  together  at  that  point.  It  is  cut 
out  to  permit  the  side  posts  to  pass  through 
it.  This  girder  is  stiffened  by  2x1^x3/16 
in.  L's  set  on  an  average  of  about  18  in.  apart 
At  the  ends  these  stiffeners  are  of  3x2x^4 
in.  angles  continuing  below  the  tension  mem- 
ber and  secured  to  the  inner  diaphragm  of 
the  end  sill.  :V^v  :■'■'-■  :^   ■"■■.■"■- ^ 

Above  the  belt  rail,  the  side  posts,  which 
are  depressed  to  pass  around  the  large  angle, 
as  is  shown  in  the  illustration,  continue  to  a 
5  X  3  x  s/i6  in.  angle,  which  forms  the  plate. 
These  posts  are  single  or  double,  the  former 
being  3x3  in.  T's  instead  of  angles,  the 
spacing  of  course  being  arranged  to  suit  the 
window  opening.  The  latest  construction  of 
the  A.  C.  &  F.  Co.  does  not  carry  the  tees 
above  the  belt  rail,  instead  the  pinning  is 
made  of  one  piece  and  seated  in  pockets  at 
belt  rail  and  plate,  thus  ssving  considerable 
excess  weight.  To  the  steel  posts  are  secured 
the  wooden  blocks  for  fastening  the  inside 
finish.  The  window  frames  are  of  pressed 
steel     and     are     duplicates     throughout     the 
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UNDERFRAME    ASSEMRLED. 

whole  car ;  from  inspection  of  the  drawings  it  will  be  seen  that 
these  are  so  designed  that  they  can  be  assembled  complete  on 
jigs  before  being  applied  to  the  car,  thus  insuring  the  inter- 
changeability  of  the  sash.  The  sash  rest  capping  forming  the 
bottom  member  of  this  construciion  is  for  this  reason  joined 
by  welding  in  the  center  of  each  wide  panel. 

Rook  I-kaming. 

Continuous  carlincs  of  194  x  il^  X3/16.  in.  angles  formed  to  the 
proper  shape  are  secured  to  the  top  of  the  plates  by  malleable 
iron  knees.  They  are  spaced  to  bear  the  same  relation  to  each 
other  as  to  the  side  posts.  The  ones  over  the  single  posts  being 
double,  set  back  to  back  with  i^s  m.  spacing  pieces  between.  The 
carlines  are  spaced  and  stiffened  by  the  deck  sill,  a  3X3X  J/4  in. 
angle  which  runs  continuous  for  the  full  length  of  the  car,  and 
by  the  eaves  moulding,  formed  of  a  3/16  in.  plate  bent  into  a 
U  shape,  which  is  also  continuous  for  the  full  length  of  the  car 
and  connects  to  the  malleable  iron  deck  hood  panel,  which  acts 
as  a  continuation  of  it  for  the  vestibule.  Near  the  center  of 
the  carlines  are  two  rows  of  purlins  formed  of  i!4  x  i!4  .\  3/16 
in.  angles  cut  to  the  proper  length  to  fit  and  secured  by  angle 
iron  knees.  This  construction  is  varied  somewhat  in  one  end 
panel,  where  there  are  two  cripple  carHnes  and  the  purlins  are 
spaced  somewhat  further  apart  and  the  reinforcement  is  in- 
creased. On  the  opposite  end  ^he  construction  is  the  same  as 
this  except  that  continuous  carlines  are  employed. 

Plates  1/16  in.  thick  are  riveted  directly  to  the  carlines  and 
other  parts  and  form  the  roof  sljects.  These  plates  are  butt 
jointed  and  a  cover  plate  is  secured  over  each  joint.  The  upper 
window  frames  are  of  pressed  steel  and  are  secured  to  the  car- 


lines  and  roof  sheets  in  the  same  manner  as  are  the  side  window 
frames.  One  of  the  illustrations  sliows  the  construction  at  this 
point  in  detail,  as  well  as  the  wooden  filling  blocks  for  the  at- 
tachment of  the  interior  finish. 

Body  End  Framing. 

Two  6  in.  channels  form  the  door  posts  and  continue  below 
the  fioor  level  between  the  diaphragms  of  the  end  sill  to  which 
they  are  connected.  At  the  top  they  are  secured  to  a  3  x  5  in. 
angle,  which  is  formed  in  bow  shape  and  fastened  to  the  side 
plates.  Two  small  angles  are  seci'red  between  the  corner  and 
the  door  posts,  and  act  as  stifff.ners  for  the  ^  in.  steel  end 
sheathing. 

Vestibule, 

As  mentioned  above,  one  of  the  novelties  of  this  design  is 
found  in  the  malleable  iron  deck  hood  panels,  the  details  o£ 
which  are  shown  in  one  of  the  illustrations.  These  are  secured 
to  the  eaves  moulding,  to  the  deck  sill,  the  end  carlines  and  to 
the  end  plate,  and  are  designed  to  give  an  absolutely  watertight? 
construction  as  well  as  a  very  strong  rigid  and  light  support  to 
practically  the  whole  vestibule  framing.  At  the  outer  end  they 
are  riveted  to  the  angle  forming  the  vestibule  end  plate,  which 
in  turn  carries  the  channels  forming  the  center  door  posts  of 
the  vestibule  and  the  angle  and  pressed  steel  frame  forming  the 
outer  side  posts.  A  10  in.  channel  secured  to  the  center  sills  and 
the  intermediate  sills  forms  the  vestibule  end  sill.  The  angles 
forming  the  side  plates  of  the  car  are  of  course  continued  to  a 
connection  with  the  plate  of  the  vestibule.  In  addition  the  ves- 
tibule construction  incorporates  two  4  in.  channels  set  with  their 
web   vertical   and   secured   to   between   the  body   door  posts  and 


COMMONWEALTH  CAST  STEEL  TRUCK. 


CENERAL   VIEW   OF  FRAMING.      THE   INNER   SIDE  GIRDER   IS   LYING  FLAT 

ON    THE    UNDERFRAME. 

tlie  end  con.struction  of  the  vestibule.    These  act  as  supports  for 
the  vestibule  diapiiragm  rigging. 

The  sheathing,  trames,  etc.,  on  the  vestibule  are  all  of  steel 
plate,  in  some  cases  wooden  blocks  being  secured  to  the  framing 
for  the  attachment  of  the  light  ;tcel  finish  that  it  may  be  neces- 
sary to  remove  in  case  of  repairs. 

Interior  Finish. 

A  polished  mahogany  veneer  is  used  for  the  interior  finish,  this 
being  mounted  upon  strips  of  wood  bolted  directly  to  the  steel 
framing  and  arranged  as  is  shown  in  the  cross  section.  The 
veneer  is  built  up  with  a  fireproof  varnish  and  is  practically  fire- 
proof. The  head  lining  is  of  agasote  and  the  floor  is  of  acan- 
dalith  cement  laid  on  a  keystone  galvanized  iron  flooring  secured 
directly  to  the  steel  floor  sheets. 

One  of  the  illustrations  shows  the  interior  appearance,  well 
illustrating  the  artistic  simplicity  of  the  design.  The  cars  are 
electric   lighted,   current   being   obtained    from   the   axle   lighting 
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system,  the  generator  of  which  is-  driven  by  a  four-ply,  5  in. 
belt.  The  arrangement  of  the  lights,  the  particularly  attractive 
fixtures  for  which  were  furnished  by  the  Adams  &  Westlake 
Co.,  is  such  as  to  give  an  even  diffusion  throughout  the  whole 
car.     There  are  five  single  center  lights,  25  single  light  fixtures 


Steel   Trap   Doors National 

Ventilators    , . , , . .«■> .^,.. . •. .Garland 

Insulation  in  Side  Girder.  ,»;.».V..,..»V *••«>•  •  • ..Ceilinite 

Insulation   in   Side  Girder.  ,U.^.4y;,i^'*..j;'i'».i..»r Linofelt 

Heating  Equipment V... ;.  .^i Chicago  Car  Heating 

Wiring    .iV..V.> Kerit* 


\G)\ 


"ir- 


o 
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MALLEABLE   IRON   DECK    HOOD  PANEL*. 


along  the  deck  and  five  hall  and  vestibule  lights.  Willard  stor- 
age batteries  are  used  in  connection  with  the  lighting  system. 
The  basket  racks  are  bronze  and  5  ft.  1%  in.  in  length,  so  lo- 
cated as  to  be  practically  continuous.  The  Starritt  reversible 
seats  with  high  backs  are  upholstered  in  olive  plush  and  a  strip 
of  Wilton  carpet  of  the  same  shade  is  placed  in  the  aisle. 

Cast  steel  6-wheeled  trucks  of  the  Commonwealth  Steel  Com- 
pany's design  are  used  under  there  cars.  The  general  features 
of  construction  are  clearly  shown  in  the  illustration. 

In  addition  to  the  specialties  above  mentioned  others  which 
were  used  on  the  Rock  Island  cars  are  given  below : 


Train    Connectors    .  .  . ..:.;.. Gibbs 

Wheels    "l . . . ,  .>  . ...  I . . .;- .-.:.'.  »....w  >  .  •-. .......  ♦  .. ....  Standard   Steel  Co. 

Journal    Boxes  ,,........;*...  .-■.-..  ii.i> ;";.'.  .vi.  .^V McCord 

Brake    Beams  "v^>.i«.»V.4i».-..-+>».*V'** •  •  •  -^"aycott 

Bolsters .,.i.ii. ., . ,. . .- Commonwealth 

Axle  Light »>C.>... ..  Safety  Car  Heating  and  Lighting  Co. 

Balata  Belting*,. .*';i....,.i*4y«i^«. •>■»'•••»-■• 'K**'  York  Leather  Belting  Co. 

Many  of  the  other  interesting  features  of  this  design,  including 
double  carline  at  body  end  frame  for  easy  removal  of  hood  mem- 
bers in  case  of  damage  to  the  end,  have  been  described  in  detail 
in  articles  we  have  published  descriptive  of  cars  built  by  this 
company    for    the    Xew    York    Central    Lines    suburban    service 


VESTIBULE   HOOD   CONSTRUCTION'. 


Draft   Gear Waugh   Draft   Gear   Co. 

Platforms    Siandard   Steel   Co. 

Window    Fixtures Edwards 

Window  Fixtures,  Universal Grip  Nut  Co. 

Deck  Sash   Ratchet Hart 

Deck   Sash   Ratchet Universal 

Glass  in  Deck  Sash  and  Upper  Side  Windows. Pressed  Prism  Plate  Glass  Co. 

Couplers    Janney 

Centering    Device Chaffee 

Curtains   ., . . . . ii'^ .... •  •  •  •  ••  •  .Pantasote 

Roller   and   Side   Bearings Wood 

.^ir  Brake  Equipment New  York 


\Mar.,  1907,  p.  81)  and  the  Long  Island  Railroad  Coach  (Feb., 
1907,  p.  41). 


A  Flux  for  Use  ix  Brazing  Cast  Iron  can  be  made  by  mix- 
ing I  lb.  of  boric  acid,  4  oz.  of  pulverized  chlorate  of  potash, 
and  3  oz.  of  carbonate  of  iron.  To  make  a  good  brazed  joint,  the 
metal  should  be  carefully  cleaned  and  the  pieces  heated  to  a 
bright  red  before  applying  the  fiux. 
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whole  car:  ir'<-in  iiisinction  i  f  tlu'  <1ra\vliigs  it  will  be  mui  that 
these  affMi  de>ii;ire(l  that  theyiini  I)e  Jissenihled  ODiiipletc  »>n 
jigs  beiorc.  beinti  applietl  to  tliv  car.  thn?  iiiMiring  tlie  inter 
chaiijieahility  of  the  yjish.  The  j ash  re?t  capping  funning  ilie 
bottom  member  <>f  this  construciiun  is  for  tliis  reason  joined 
b\    ui  I'liug  ill  liic  v'eIUt^I^.  of  liicli   wide  panel. 

'  Cf >ntifiiK>rt*-rai'liiie!i.«  x  i'54  K^'^/.t^  iii.  aiiulos  ifonned  to  tlie 

proper  5hai)e' ar«' ,imjrv<l  to' the  lop  of  the  idates  by  malleable 
iron  kiives.yTh.cyart'  spaced  t<i  hear  the  satne  relation  to  each 
other  .ti'  to  tlie^ide  posts.  The  ones  over  the  single  posts  being 
double,  set  back  to  back  with  !"!sm.  spacing  pieces  between.  Ihe 
carliucs  art'>.pOA.HHr  and  ^filieneil  bv  tiie  dick  -di.  a  .5  x  ,?  \  '4  in. 
angle  which  rims  coiitinuons  tor  tlie  fidl  length  of  tlie  car,  and 
by  the  eaves  niMulding,  formed  o.f  a  ,V^)  •"•  I'kite  bent  into  a 
•U  shape,  w-hich  is:  also  coiit-innous  (or  the  full  length  of  the  car 
and  connects  tr>  the.  inalleahte'iroM  iKck  iiood  iiaiul,  which  acts 
as  a  continuation  of  it  for  tlie  vesiibnle.  .War  the  center  of 
the  carlines  are.two.  fovvs  "f  iunlin»  fttrnied  of  l '  ;  .\  J '  ;  \  3/U) 
in.  angles  cut  tO:  the  proper  length:  to  "fit  and  "secured  by  angle 
iron  knvcs.  This:"  const-ruction  is  varied  somewhat  in  one  end 
panel,  wliere  there  aft:  two  cripple  carline-  ;ind  tlu-  imrlin-.  are 
Spaced  somcwltat  fnilhci-  apart  and  the  reinforcement  is  in- 
crcasetiOritb^  -opposite  end  tSV  constntction  is  the  same  as 
this  c'xol't;  that  o<>iitinti«-u,<  carliiu's  are  entployed. 

RIate-4  t/i6:in._:ttvi.ck  are  riveied  directly  to  the  carhiH>  and 
other  ^f^t^;;^nd-f)T^ir.  the  rd*^f-  sbtk'ts.  T'hese  plates  are  butt 
jointed  ah(l'a'>covtr  nbte  is  st'Clirc.t  over  each  joiui.  The  npiur 
wiuflpw,  frames  are:  of  pressed  >tec.iai)d  are  secured  U>  t.iie  car 


lines  and  roof  sheets  in  the  same  manner  as  are  the  side  window 
frames.  One  of  the  illustrations  shows  the  construction  at  this 
point  in  detail,  as  well  as  the  wooden  fdling  blocks  for  the  at- 

lachnieni  of   the  interior  finish. 

Body  End  Framing.  -y^ 

I  \\.i  ()  in.  channels  form  tlie  door  posts  and  continue  belcw 
tlie  lioor  level  between  tile  diapiiragins  of  the  end  sill  to  which 
llie\  are  connected.  .\t  tlie  top  they  are  secured  to  a  3  x  5  in. 
angle,  which  is  formed  in  bow  siiape  and  fastened  to  the  side 
plates.  Two  small  angles  are  secured  between  the  corner  and 
the  door  posts,  and  act  as  stififi  tiers  for  the  J^  in.  steel  end 
sheathing. 

Vestibule.  ';;■  ■  V-  :;  ■;'>.. ..:■[  '. 

.\>  iiKutioned  above,  one  of  the  novelties  of  this  design  is 
found  in  the  malleable  iron  deck  hood  panels,  the  details  of 
wbieli  are  shown  in  one  of  the  illustrations.  These  are  secured 
I"  the  eaves  niouUling.  to  the  deck  sill,  the  end  carlines  and  to 
the  end  plate,  and  ari'  desi.giied  to  give  an  absolutely  watertight 
(.oiistruction  as  well  as  a  very  strong  rigid  and  light  support  to 
l)racticall\  the  whole  vestibule  framing.  At  the  outer  end  they 
;'re  ri\e;vd  to  tlu'  angle  forming  the  vestibule  end  ]>late,  which 
in  turn  i-arrie--  the  channels  forming  the  center  door  posts  of 
!!;•  \e^tiiiule  and  tiie  angle  and  jTesseil  sti'cl  frame  forming  the 
outer  -ide  po^'ts.  .\  lo  in.  channel  secured  to  the  center  sills  and 
the  intermediate  sills  fi>rms  the  v<'-tibule  end  sill.  The  angles 
forming  the  sidi'  jil.'ites  of  the  ear  ari'  of  course  continued  to  a 
c'-miectii'n  with  the  jilate  of  the  \estibnle.  In  addition  the  ves- 
tibule coii.striiCfion  incorporate-  iwo  4  in.  channels  setwith  theif'.. 
w<!'    \enic.-d    and    -ecnreil    to    bvtueiii    tlie   lioily    door   posts    and 


ese  act^^:{»ttt>pOF^e. fj^ . 

,V   .'-^    ■'•''''';"■?'.■•-■:,'..■  ■.";I"."  ••: 


o.\|  MriN-\v'K.\r,'rH  cast  steel  truck. 


<t.MKM.   VM:\\     ok    IKWIIM..        \\n     INNIl;    SHIK    (.IKHKK    IS    I.VINT.    FLAT 

o.\    Tin:   r.\iii:ki-K.\\!i:.  .  .■ 

thc-'^i'd  VonMn:rtioii  of  ili^  ve-lilmU.      Ih 
/the  Ve-tibnle   <li;ip'MraL;ni    rigging. 

riu  sheathing,  irames.  etc..  on  the  vestilnile  are  all  of  steel 
plate,  in  -oine  ca-e-  wooden  blocks  being  secured  to  the  framing 
lor  till'  .•iitaclinieiit  of  the  light  .-iiel  I'misji  that,  it  may  be  neces- 
-,iry  to  remove  in  case  vi  repairs.  '''''^  '':•''.'.■■■  i-.'- ''■'■: -/l  ">'."■ -i^ 

In'terior  I'j.msii.  ■.",'■:. 

.\  polished  mahogany  veneer  is  used  for  the  interior  finish,  this 
Ininu  niounted  upon  strips  of  wood  bolted  directly  to  the  steel 
traniiii'..;  :ind  arr.ingi  .1  as  J5  shown  in  the  cross  section.  The 
\eneer  is  built  up  with  a  fireproot  varnish  and  is  practically  fire-'-" 
pro, ,f.  I  ho  Iliad  lining  is  of  agasote  and  the  floor  is  of  acan- 
dalith  cement  laid  on  a  keystone  galvanized  iron  flooring  secured 
directly   to  the   steel   floor  sheets.- •■.."' -'X-.- •' ,•  "l": 

One  of  the  illustrations  shows  the  interior  appearance,  well 
illu«tr.ititig  the  artistic  simplicity  of  the  design.  The  cars  are 
•■  lectric    lighted,    current    being    obtained    from    the   axle   lighting 
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system,  the  generator  of  which  i;-  driven  by  a  four-ply,  5  in. 
belt.  The  arrangement  of  the  lijihts.  the  particularly  attractive 
fixtures  for  which  were  furnisl-cc?  by  thf  .Adams  &  Wcstlake 
Co..  is  such  as  to  s-ive  an  even  diffusion  throughout  the  whole 
car.     There  are  five  single  center  lights,  25  single  light  fixtures 


StotI    Tr.Tp    Doors,  . 

Ventilators    ..... . . .; .... .'. . . 

Insulation    in   Side  Girder. .,' 
Insulation   in    Side  <jirdcr, ,'. 
floating  Equipment. ..:. . . . . . 

Wiring     . .  « ....  .  .  -Vj.'.  •••  •.':'••' 
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:,  -along  the  deck  and  five  hall  and  vestibule  lights.     Willard  stor- 
;  '  age  batteries  are  used  in  connection  with  the  lighting  system. 
1  -The  basket  racks  arc  bronze  and  5  ft.  i-'4  •"•  in  length,  so  lo- 
cated  as   to  be  practically   contiguous.     The   Starritt   reversible 
'•  seats  with  high  backs  arc  upholstered  in  olive  plush  and  a  strip 
•  ,,;.6f  Wilton  carpet  of  the  same  shade  is  placed  in  the  aisle.      :•.;.'■: 
,    Cast  steel  6-wheeled  trticks  of  the  Commonwealth  Steel  Cdni- 
•  ;pany's  design  are  used  under  thcft  cars.     The  general  features 
.' ;  of  construction  are  clearly  shown  in  the  illustration.     ;      :•    ;• -^ 
:  >,     Tn   addition   to   the   specialties   above  mentioned   others  which 
:'••  .were  u«ed  on  the  Rock  Island  cars  are  given  below:    ,.;.....•. 


Traift  'Comiectprs    ,-. . 

Whctis    .  .  .  ./.,»■> ,.i  ,V,;,. 

Journal  Uoxcs.  .  '.'.i^.  ..■■.: 
r.rake  Beams  .  -h.....  , 'i > 
IJoIstcrs  ;. ,;.  s;4\ ,-.  ji'i.-.' 
Axle  Li!jht.;.^i.>'. .,..., 
Batata  Belling'*  -i  •;•;'•• 


. :-  iStMidar^;  »tt<  ol  Co. 

' , i . . ■■.■ .; v^ J ■.'■ .  1. . ?vl oCord 
?-, . ..; . . .,,  ■::  (\'aycptt 
,. Vi  », ■'.  J.  ',^. ■» ';':  iV..  v.. .: .;'.' .; ,,  J.  >■  .X  "i infHvouAx  i^ltli 
.:,;  .r.S«f«^ls-  Caf.  Ileathn;  anH.  Liiflitciis  Co. 


•"•-,♦    '.**    ■    •'.■! 


Many  of  the  6(-hor  interesting  features  of  this  design:  iticluding 
double  carhnc  j;t  iKkiv  did  ir.ime  1'>t  ca-y  removnl  of  ln-od  iiKin- 
bers  in  case  of  'lamage  to  the  end,  have  iKin  described  in  detail 
in  artiicleS'  we  have  published  descriptive  nf  cars  built  by  this 
cbuipany  lor  ttrt   Xc\v   York  OeotraJ   Ijties   subiirbaiii    ?crnce 


VESXmXJLE  HOOD  eoxsTfeictfost, 


JDraft  (>ar.  1 .1. . . . . . ,,  ■.'.:'.'.. 

■  rPlatl'orms    ....... , .  M  ..... . 

Window     Fi.xtures. 

Window  Fixtures.  Universal. 
Deck  Sash  Ratchet.,...,.;. 
Deck   Sssh   Ratchet 


.>*  <■•  •  •  '• 


'.■xWjii'liih  TJraft  Gt^ar  Go. 

. .-. .  .  . St andard    Steel    C«>. 
Kdwards- 
i.Grip  Xxit  Co.  ■ 
Hart! 
..tTnsyersal' 
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4-8-0  Type   Locomotives  for    the   Norfolk  &  W^estern   Railway 


AFTER    FOUR    YEARS'    EXPERIENCE    WITH    A    LARGE  NUMBER  OF  4-8-0  TYPE  LOCOMOTIVES  BUILT   BY  THE 

BALDWIN   LOCOMOTIVE   WORKS,   THE   NORFOLK   &  WESTERN  RAILWAY  HAVE  ORDERED  FIFTY  MORE 

OF  THE  SAME  TYPE  FROM  THESE  WORKS.  THE  NEW  ONES,  HOWEVER.  BEING  CONSIiJERABLY 

MORE   POWERFUL. 


In  1906  and  1907  one  hundred  locomotives  of  the  12-wheeled 
type  were  put  into  service  by  the  Norfolk  and  Western  Railway 
and  have  been  eminently  successful  in  handling  heavy  freight 
traffic.  These  locomotives  were  very  fully  illustrated  and  de- 
scribed on  page  443  of  the  November,  1907,  issue  of  this  journal. 
Recently,  as  a  further  addition  to  the  motive  power,  the  com- 
pany purchased   fifty  more  of  the  same  type,  which  have  since 


been  put  into  service  and  are  giving  very  successful  results,  as  is 
indicated  by  the  data  obtained  from  recent  tests,  mentioned  later. 
As  compared  with  the  earlier  order,  known  as  Class  M-i,  the 
new  locomotives,  or  Class  M-2,  have  the  same  diameter  driving 
wheels  and  the  same  steam  pressure.  They  also  have  practically 
the  same  grate  area.  The  cylinders,  however,  have  been  in- 
creased from  21x30  in.  to  24x30  in.,  and  the  boiler  has  been 
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enlarged  to  be  in  practically  the  same  ratio,  with  the  exception 
of  the  grate  area.  The  weight  on  drivers  has  been  increased 
from  165,850  lbs.  to  213,200  lbs.,  and  the  total  weight  by  over 
57,000  lbs.  The  theoretical  tractive  effort  has  jumped  from 
40,000  to  52,300  lbs. 

This  new  design  has  been  prepared  by  the  motive  power  de- 
partment  of  the   railroad   and   was   built   under   the   mspection 


been  obtained  by  a  10  iri.  increase  in  the  diameter  of  the  boiler 
and  about  a  60  per  cent,  increase  in  the  number  of  flues.  Of 
course  the  related  features,  such  as  diameter  of  piston  valves, 
size  of  frame,  and  all  other  parts,  have  been  redesigned  to  suit, 
but  few  changes  have  been  found  desirable  in  the  general  ar- 
rangement. 

Possibly  the  most  noticeable  change  of  this  kind  is  seen  in  the 


VERY   LARGE   BOILER  ON    NEW    NORFOLK    AND    WESTERN    4-8-O    TYPE  LOCOMOTIVES. 


of  the  mechanical  engineer,  and,  of  course,  is  based  on  the  ser- 
vice of  the  previous  locomotives.  A  comparative  study  of  the 
two  designs  will  indicate  that  the  increase  in  power  desired  has 
been  obtained  by  a  practically  corresponding  increase  in  the  size 
of  cylinders  and  of  the  boiler.  The  ratio  of  total  heating  sur- 
face to  volume  of  cylinders  only  being  increased  from  230  to  260. 
The  grate  area  was  left  practically  the  same  as  before,  as  were 
also  the  length  of  the  flues.     The  increased  heating  surface  has 
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use  of  the  single  front  fail  under  the  cylinders  and  a  cast  steel 
deck  plate  instead  of  the  double  rail  and  usual  bracing,  which 
was  used  on  the  Class  M-i.  New  types  of  pedestal  binders  are 
also  introduced,  the  thimble  design  being  feplaced  with  the 
forged  strap  binders  held  in  place  by  three  1%  in.  bolts  at  each 
end.  The  valve  gear  has  also  been  changed  to  use  outside  longi- 
tudinal bearers,  as  is  shown  in  the  illustration.  Other  details 
that  have  been  redesigned  will  be  noticed  in  the  shape  of  the 
cab,  the  location  of  the  air  drums,  which  are  now  underneath 
the  running  boards  instead  of  between  the  frames,  and  in  more 
substantial  frame  bracing.  A  change  to  the  slabbed  section  rear 
frame  with  a  heavy  cast  steel  foot  plate  extending  further  back 
from  the  boiler  head  is  also  noticed. 

It  is  in  the  boiler,  however,  that  the  point  of  greatest  interest 
is  found  in  this  design  and  the  novel  features  of  this  consists  of 
a  wide  fire  box,  which  has  side  water  legs  arranged  on  the  ogee 
curve  and  7  in.  width  of  mud  ring  all  around  the  fire  box.  The 
boiler  is  of  the  extended  wagon  top  design,  measures  80  in  diam- 
eter in  front  and  91  in.  at  the  dome  course.  A  front  flue  sheet 
of  unusual  thickness,  viz.,  ^  in.,  is  noticed;  the  dome  is 
flanged  from  a  single  steel  plate  also  ^  in.  thick.  A  5^  i"-  liner 
is  used  for  reinforcing  the  sextuple  riveted  longitudinal  seams, 
these  joints  being  welded  at  each  end.  The  fire  box  is  of  the 
radial  stay  design  with  a  vertical  throat  and  sloping  back  head. 
The  mud  ring  is  cast  steel.  The  fire  door  opening  is  i8  in.  in 
diameter  and  formed  by  flanging  both  sheets  outward  and  rivet- 
ing them  directly  together,  this  construction  being  the  same  as 
was  used  on  the  earlier  design.  In  this  case,  however,  the 
unusual  width  of  water  space  made  it  necessary  to  form  the 
inside  fire  box  sheet  with  a  flat  annular  space,  reducing  the 
width  of  the  water  leg  immediately  around  the  door  to  4  in. 

Flexible  stays  to  the  number  of  477  are  found  in  the  boiler, 
being  used  to  stay  the  entire  throat  sheet,  the  outside  rows  on 
the  back  head  and  in  the  breakage  zone  of  the  side  sheet,  as  is 
shown  in  the  boiler  elevation.  The  grate  is  of  the  rocking  t}rpe 
with  bars  extending  entirely  across  the  box,  being  arranged  to 
shake  in  two  sections,  front  and  rear. 

The  shape  of  the  side  water  legs  is  necessitated  by  the  use  of  a 
somewhat  narrower  grate  than  would  customarily  be  employed 
in  a  boiler  of  this  diameter.  It  will  be  remembered  that  a 
couple  of  years  ago  C.  A.  Seley  advanced  the  theory  that  the 
ogee  side  sheet  in  a  narrow  fire  box  boiler  was  responsible  to  a 
large  extent  for  the  fewer  fire  box  failures  which   occurred  in 
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rise  of  the  single  iiont  rail  under  the  '<:y1niTfers  and  a  cast  ^teel 
<leA-k  plate  instead  of  the  double  fail  and  usual  bracing,  which 
:was  used  bii  the  Cljfss  M-i.  New  types  of  pedestal  binders. ate. 
also  introduced,  the  thimble  design  being  rfplaced  with  the 
forged  strap  binders  held  in  place  by  three  »J4;in;  bolts  at  each 
end.  .The  valve  gear  has  also  been  changed  io  use  ootside  longi- 
ttidinal  bearers,  as  'S^^hown  in  the.ilTustratJoh.  Other  details 
that  h.ive  been  redesigned  will  he  noticed  in  the  shape'  of  the 
cab.  the  location  of  the  air  drums,  which  are  trow;  underneath 
the  irimning  boards  instead  of  between  the  fratnes*  ;and  in  more 
-substantial  frame  bracing.    A  change  to  the  slahbcil  section  rear 

:  {frame  with  a  Jieavy  cast  steel  foot  plate  e^teiwlin^f^iTiber  back 

rirotn  the  boiler  head  itialso  noticed.    ./-;  -.    •       ;■'     'X'^'  ■/ 

^--It-is  in  the  hoiler.  however,  th.'tt  the  point  6 r^rr^eate it  interest. 
f§  fotind  in  this  desigri  and  the  n6<-el  features  of  this  consists  of 

;\a  wide  fire  box,  which  has  side  water  legs  arranged  cvn  the  ogee 

'  xiirv'e  and^^  in.  t\idth  of  mud  ring  all  around  the  fire  Mix.  The 
boiler  is  of  the  extended  wagon  top  design,  rtieasiires  80  in  diam- 
,eter  in  front  and  91  in.  at  the  dome  course.  A  -front  flue  sheet 
of  unusual  thickness,  viz.,  ^  in.,  is  noticed ;  /he  dome  is 
flaiiged  front  a  single  steel  plate  also  Si4  in;  thick:; '-;^  3^- in;  liner 
is  used  for  reinforring  the  sextuple  riveted  longitudinal  seams', 
these  joints  being  welded  at  e.-tch  e"*J-     The  fire  box  is  of  the 

.radial  stay  design  with  a  vertical  throat  and:  sloping  back  head. 

,  .The  mud  ring  is  cast  steel.     The  fire. door  opeTiing  is  i.R  inJiii. 
diameter  and  formed  by  flanging  both  sheets  oiitward  .tnd  rivet- 
ing them  directly  together,  this  construction  lyeing  the  sanie  as 

:.  was  used  on  the  earlier  design.  .  .Iri  thrs  case;,.  .how'e¥er»  thie 

•utiustial   width  of  water  space  inade  tt  tiecessary  to  'form  the 

inside  fire  box  sheet  with    a   flat  annular  space;   reducing  the 

;;?Width  of  the  water  leg  immediately  aroun<l  the  door  to  4  in.    V V 
Flexible  stays  to  the  ntimber  of  477  are  found  in  the  'boiler; ; 
being  used  to  stay  the  entire  throat  sheet,  the  <)i;t side  ro\vs  on 
the  back  he.ad  and  in  the  breaknsfe  7one  of  the  side  sheet,  as, is 

■  ;;isbc«-n  in  the  boiler  elevation.  The  grate  is  of  the  forking  t>-pe 
with  bars  extendin,g  entirely  across  the  box,  being  arranged  to- 
shake  in  two  sections,  front  and  rear.  ^    '- 

The  shape  of  the  side  water  legs  is  nwressitatcd  b5'  the  use  of  a 

--  somewhat  narrower  grate  than  would  customarily  he  employed 
;in   a  boiler      of  this   diameter.     It   will   bo   remembered  that  a 

;  couple  of  years  ago  C.  A.  Seley  advanced  the  theor\-  th.at  the 
vogee  side  sheet  in  a  narrow  fire  bo^  boilerwas  responsible  to  a 

i.tiarge  extent  for  the  fewer  fi^e  box  failures  which  occurred  in 
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the  earlier  times.  This  theory  seemed  to  be  most  reasonable 
and  it  would  appear  to  be  good  practice,  where  possible,  as  it 
was  in  this  case,  to  obtain  the  grate  area  desired  without  exces- 
sive length  and  still  maintain  the  old  shaped  water  leg.  It  will 
be  noticed  that  the  side  and  crown  sheets  are  in  one  piece, 
although  the  outside  wrapper  sheet  is  in  three  sections.  This 
same  construction  was  used  on  the  Class  M-i, 
although  there  the  water  legs  were  vertical 
and  not  as  wide. 

Tests. 

Recently  one  of  these  locomotives,  No.  1124, 
was  put  under  test  between  Roanoke  and 
Christiansburg,  and  the  result  on  the  grade 
forming  the  last  29.7  miles,  is  shown  in  the 
accompanying  illustration,  wherein  the  vari- 
ous readings  taken  are  presented  graphically. 
The  train  consisted  of  16  cars,  mcluding  the 
dynamometer  car  and  caboose,  and  weighed 
behind    the    tender    1,046.9    tons.      In    addition 

there  was  215  tons  weight  of  engine  and  ten- 
der.     The   total   running  time   was   2   hrs.  and 

15  min.  This  includes  at  least  two  stops. 
This  section  of  this  road  between  Elliston  and 
Christiansburg  is  on  a  steady  up  grade  aver- 
aging 1.32  per  cent.  The  following  data,  how- 
ever, is   the  average  for  the  total  run   from 

Roanoke : 

COAL     CONSUMPTION. 

Total  lbs.    (excluding  delays)....*.:';,'..,..  13,000 

Per  sq.  ft.  grate  per  hour 128.4 

W.\TER     CONSUMPTION. 

Total  lbs.   evaporated    .•.«,■.■.!,:,».*,..,...  73,100 

Equivalent  lbs.  evaporated 88,889 

Equivalent  evaporation  per  lb.  of  coal 6.84 

Equivalent   evaporation    per    sq.    ft.    heating 

surface  per  haur  (excluding  delays)  .  . .  8.87 

Boiler   efficiency,    per   cent 55.3 

The   draft   in    inches   of   water   was   7.68  in 

the  smoke  box  and  3.2  in  the  fire  box.     The 

temperature    of    the    gases    in    the    front    end 

was  732.4  degs.  back  of  the  baffle  plate  and 

663.1    degs.    ahead    of   the   baffle    plate.     The 

steam  showed  an  average  quality  of  98.9  per 

cent. 
It  will  be   seen  that  between    Elliston   and 

Christiansburg  the  average  draw  bar  pull  was 

but   33.872   lbs.   and   the   indicated   horsepower 
was  1,157.     ill*-'  dynamometer  horsepower  was 

an    average    of   926,    making   231    horsepower 

absorbed    in    pulling    the    locomotive    and    its 

tender  up  the  grade  and  in  overcoming  internal  engine  resis- 
tance. Of  course,  this  record  is  for  less  than  half  the  total 
distance  and  it  is  not  possible  to  make  any  investigations  in 
connection  with  the  coal  and  water  consumption  as  compared 
with  the  draw  bar  pull  from  the  data  at  hand.  The  boiler  ef- 
ficiency  is   very   fair. 

The  general  dimensions,  weights  and  ratios  of  the  Class  M-2 
locomotives  are  given  in  the  following  table : 

GENERAL    DATA. 

Gauge   • . .  •  i 4  ft.   S'A  in. 

Service     . . . . . . . . ..  .> Freight 

Fuel Bit.   coal 

Tractive   effort    62,300   lbs. 

Weight  in   working   order 261,100  lbs. 

Weipht  on   drivers    213,200   lbs. 

Weight  on  leading  truck 47,900   lbs. 

Weight  of  engine  and  tender  in  working  order 430,000  lbs. 

Wheel  base,   driving    16   ft 

Wheel  base,  total    27  ft.   1  in. 

Wheel  base,  engine  and  lender 62  ft. 

RATIOS. 

Weight  on  drivers  -^  tractive  effort ,,'.',ii... 4.08 

Total   weight   -^   tractive   effort ;.... 4.99 

Tractive  effort  X   diam.   drivers  -f-  heating  surface 714.00 

Total  heating  siirface  -f-  grate  area 91.80 

Firebox  heating  surface  -f-  total  heating  surface,  % 4.43 

Weight  on  drivers  -r-  total  heating  surface 51.80 

Total  weight  -f-  total  heating  surface 63.60 

Volume  both  cylinders,  cu.   ft 15.80 

Total  heating  surface  H-  vol.  cylinders 260.00 

Grate  area  -H  vol.  cylinders 2,83 

CYUNDEKS. 

Kind     • » i..  . , Simple 

Diameter  and  stroke 84  x  SO 


VALVES. 

Kind    V Piston 

Diameter    16  in. 

WHEELS. 

Driving,  diameter  over  tires S6  in. 

Driving,   thickness   of  tires 3  in. 

Driving  journals,  main,  diameter  and  length 11  x  12  in. 

Driving  journals,  others,  diameter  and  length 10 J4  x  18  in. 


40,000 


35,000 


30.000 


!5,000 


20.000 


GRAPHICAL   RECORD   OF   TEST   OF   4-8-O    TYPE   LOCOMOTIVE. 

Engine  truck  wheels,  diameter 87  in. 

Engine  truck,  journals   «..,.,..< i>,.., 6J4  x  10  in. 

BOILER.  ■  '     ■    ■      "  '.' 

Style    Wagon    top 

Working  pressure    200  lbs. 

Outside  diameter  of  first  ring 80  in. 

Firebox,  length  and  width lOOJ^  x  6454   in. 

Firebox  plates,  thickness ^  x  yi  in. 

Firebox,  water  space   7  in. 

Tubes,  number  and  outside  diameter 386 — Z'A  in. 

Tubes,  length    18  ft.   10  in! 

Tubes,    material    Steel 

Heating  surface,  tubes   8.922  sq.   ft. 

Heating  surface,  firebox   182  sq.  ft! 

Heating   surface,   total    4,104   sq.    ft 

Grate  area   44.7  sq.   ft 

TENDER. 

Wheels,  diameter   33  jn. 

Journals,  diameter  and  length 6J^  x  10  in! 

Water   capacity    9,000   gals! 

Coal   capacity    .;...*,, 14   toni 


Annual  Passes  to  be  Reduced. — Commencing  January  i 
next,  the  issuance  of  annual  complimentary  passes  by  Western 
railroads  to  representatives  of  other  roads  below  the  rank  of 
either  general  assistant  passenger  agent  or  assistant  general 
freight  agent  is  to  cease.  This  action  has  been  made  possible  by 
the  decision  of  executive  officers  of  the  railroads  that  freight 
departments  be  brought  under  the  same  restrictions  in  this  re- 
spect as  passenger  departments. 


January,  1911. 
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EDUCATION  AND  THE  DEVELOPMENT  OF  THE 

APPRENTICE* 


Under  the  present  educational  system  the  conditions  are  in- 
•deed  rare  where  the  American  boy  receives  any  encouragement 
to  enter  the  industries,  either  in  the  home  or  school.  In  most 
cases  the  parental  influence  is  either  absolutely  wantins>  or  it  is 
against  any  form  of  manual  work ;  on  the  other  hand,  the  teacher 
often  lacks  sympathy  and  is  indifferent  to  a  boy's  pursuits,  espe- 
cially if  he  is  not  strong  intellectually.;:.;..:  s.  -'; 

What  we  need  are  well  planned  industrial  courses,  in  charge 
of  broad-minded  men  who  will  av  aken  and  develop  the  home 
influence  and  give  increased  value  to  the  dignity  of  labor. 

Following  somewhat  the  recommendations  of  Dr.  J.  P.  Haney 
(Director  of  Manual  Training  in  New  York),  I  would  urge 
that  manual  training  be  taught  in  all  the  elementary  schools,  and 
that  at  the  end  of  the  6th  grade,  corresponding  to  the  age  of 
12  or  13  years,  separate  elective  courses  be  established;  the  one, 
as  at  present  arranged  for  professional  and  commercial  train- 
ing, as  well  as  the  higher  technical  training,  leading  to  and 
through  the  high  school ;  the  other  having  in  view  the  industrial 
training  of  the  pupil.  Bearing  ;n  mind  the  class  of  boys  it  Is 
desired  to  interest  and  develop,  and  the  object  to  be  attained, 
practical  work  should  predominate,  but  during  the  7th  and  8th 
grades,  that  is,  the  first  two  years,  the  training  should  be  gen- 
eral, with  a  view  to  increasing  th;.  versatility  of  the  boy  rather 

than  his  specific  training  during  these  years.  In  order  to  keep 
the  boy  busy,  inasmuch  as  there  would  be  less  preparation  of 
studies,  it  would  seem  desirable  to  require  that  6  or  7  hours  a 
day  be  spent  in  the  school,  of  which  time  at  least  one-half  should 
be  devoted  to  industrial  work  under  skilled  workmen;  the  rest 
of  the  time  could  be  divided  between  such  subjects  as  drawing 
and  the  study  of  industrial  geography,  history,  English  and 
arithmetic;  this  latter  should  contain  plenty  of  practical  prob- 
lems of  interest  to  the  pupils.  There  should  also  be  shop  talks 
relating  to  the  various  industries. 

Two  additional  years  would  follow  this  industrial-preparatory, 
and  these  should  be  trade-preparatory,  in  which  the  time  spent 
is  devoted  to  some  one  definite  trade,  to  the  end  that  by  judicious 
and  intelligent  training  the  boy  may  enter  some  industry  where 
he  will  be  given  an  opportunity,  at  fair  wages,  under  an  appren- 
tice instructor  to  finish  the  trade  begun  in  the  trade  preparatory 
school.  In  this  school,  which  a  boy  enters  at  14  or  15  years  of 
age,  the  time  could  well  be  increased  to  8  hours  a  day,  with  4 
hours  on  Saturday,  and  there  seems  no  good  reason  why  the 
practical  work  should  not  be  continued  for  eleven  months  of  the 
year.  The  amount  of  time  spent  in  practise  would  vary  some- 
what, but  in  general  in  most  trades  4  hours  a  day  could  be  de- 
voted to  shop  work  and  the  remaining  4  hours  divided  between 
drawing  and  other  studies,  more  or  less  related  to  the  specified 
trade.  During  the  course  history  ?nd  civil  government,  English, 
arithmetic,  practical  geometry  and  physics  should  be  given  some 
attention.  An  important  feature  of  this  course  would  be  the 
co-operation  of  an  advisory  committee  suggested  by  Mr.  Hig- 
gins.  This  would  materially  assist  in  co-ordinating  the  work  of 
the  school  with  that  of  the  various  industries,  and  it  is  not  at  all 
improbable  that  in  many  localities  satisfactory  arrangements 
could  be  made  by  which  the  more  advanced  pupils  might,  under 
proper  instruction  and  suitable  wage  conditions,  be  employed  on 
commercial  work  for  local  firm?.  This  would  greatly  increase 
the  interest  and  would  furnish  a  stimulus  for  speedy  work  usually 
lacking  in  school  shops. 

The  amount  of  time  required  tc  finish  a  trade  would  be  re- 
duced very  materially  under  such  a  plan,  and  it  is  safe  to  say 
that  the  hopes  of  early  reward  v/ould  encourage  many  a  boy  to 
hold  out  and  complete  the  entire  school  course  instead  of  quitting 
as  at  present.  It  is  not  to  be  expected  that  all  such  boys  would 
become  skilled  tradesmen ;  but  it  must  be  conceded  that  the 
training  could  well  be  adapted  to  jirepare  all  boys  who  might  de- 
sire to  enter  industrial  pursuits  and  by  a  process  of  selection  and 
elimination,    those    best    qualified    by    natural    endowment    and 


otherwise,  could  be  trained  as  all-around  men  for  the  trades, 
while  others,  who  did  not  give  such  promise  of  development, 
would  be  trained  for  some  special  work,  as  for  instance,  ma- 
chine molding,  in  the  foundry  or  machine  hand  in  other  indus- 
tries. 

It  is  recognized  that  no  univ<"r.'^al  system  of  trade  education 
will  be  generally  applicable  to  every  community;  local  conditions 
will  suggest  and  demand  modifications ;  and  we  should  expect  in 
certain  localities  to  find  emphasis  laid  on  the  teaching  of  trades 
required  in  the  industries  which  predominate  in  the  vicinity. 

In  working  out  the  course  of  ."tudy  for  such  industrial  educa- 
tion it  should  be  constantly  borne  in  mind  that  some  of  the  boys 
who  enter  upon  industrial  training  will  reach  a  time  in  their 
lives  when  they  will  want  to  keep  en  with  their  studies  and  enter 
a  technical  college.  Provision  fDr  such  boys_must  be  made  by 
a  modification  of  the  high  school  courses  with  this  in  view,  and 
if  necessary,  the  college  entrance  requiremmits  should  be 
changed.  'V/^^  ■'•;;:  sjv:  :'^;<'^:?^';:-' 

It  is  admitted  that  the  expense  In  equipment  and  maintenance 
of  such  departments  in  our  public  school  systems  would  be  con- 
siderably greater  than  that  now  incurred,  but  it  is  submitted 
that  the  cost  is  a  matter  of  lesser  import  than  the  results.  At- 
tractive industrial  departments  manned  by  enthusiastic,  capable, 
properly  paid  teachers  would  cause  a  greater  number  of  pupils 
to  remain  in  the  schools  for  a  longer  period,  and  the  intellec- 
tual development,  coupled  with  the  training  in  discipHne  re- 
ceived by  the  additional  thousands  of  school  children  all  over 
the  country  would  in  itself  be  an  economic  advantage.  More- 
over, if  the  introduction  of  such  departments  would  afford  bet- 
ter preparation  for  the  industries  and  reduce  the  idle  or  waste 
years  of  a  boy,  the  productive  gain  and  increase  in  wealth  in  a 
given  community  would  more  than  warrant  any  reasonable  ad- 
ditional cost.  ,    :     '  ^  ■ 

On  the  other  hand,  the  expense  involved  on  account  of  "re- 
peaters" would  be  greatly  diminished  and  the  amount  thus  saved 
would   materially   assist   in   maintaining   industrial   schools. 

It  is  also  submitted  that  the  hopes  and  ambitions  of  a  boy, 
the  habits  of  industry,  the  definiteness  of  purpose  in  life,  in- 
spired by  contact  with  real  things:  all  make  for  a  higher  uplift 
which  will  result  in  the  social  betterment  of  the  people  and  its 
attendant  lessening  of  crime  fostered  by  idleness. 


The  Price  of  Radium. — Sir  William  Ramsey  stated  recently 
that  the  cost  of  radium  was  now  $2,100,000  per  ounce,  which  is 
slightly  less  than  a  year  ago,  when,  in  an  address  at  the  laying  of 
the  cornerstone  of  the  radium  factory  at  Limehouse,  he  said 
that  the  value  of  the  substance  was  $2,500,000  an  ounce,  which 
was  at  the  rate  of  $90  per  milligramme.  In  January  last  the 
price  was  said  to  be  $3,000,000  an  ounce.  About  a  year  ago 
there  was  only  a  quarter  of  a  pound  of  radium  in  the  whole 
world,  and  the  quantity  is  not  much  greater  at  the  present  time; 
in  fact,  literally  pure  radium  only  dates  from  September  5  last, 
when  Mme.  Curie  told  the  Academy  of  Sciences  in  Paris  that 
she  had  at  last  succeeded  in  obtaining  pure  radium.  For  some 
time  past  a  radium  bank  has  existed  in  Paris,  and  last  January 
one  was  established  in  London,  and  similar  institutions  are  to  be 
founded  in  other  great  cities.  These  banks  loan  the  precious 
substance  to  scientists  and  physicians.  The  cost  is  enormous, 
as  much  as  $200  being  charged  for  the  use  of  100  milligrammes 
for  a  single  day.  ,  .;  :.. .,  .■ 


*  Conclusions  of  a  paper  by  Prof.  J.  J.  Flather  read  before  the  National 
Founders'  Association. 


The  New  Pennsylvania  Locomotives  which  have  recently 
been  placed  in  service  on  the  New  York  City  electrification  of 
the  Pennsylvania  Railroad,  are  to  be  operated  under  the  super- 
vision of  "instructors"  familiar  with  the  details  of  construction 
of  these  machines.  Men  from  the  engineering  apprenticeship 
course,  who  have  been  connected  with  the  railway  department 
of  the  Electric  Company  at  East  Pittsburgh  during  the  construc- 
tion of  the  locomotives  in  the  shop  and  the  subsequent  operating 
tests  have  been  sent  to  New  >oil:  as  instructors. 


Standard   Locomotive   Maintenance   Practices 


INTERESTING  RETURNS  FROM   SEVERAL  PROMINENT      RAILROADS   INDICATE   THE    IMPORTANCE   OF    STAND- 
ARDIZATION   IN    DEFINrNG    LIMITS    OF    WEAR. 


There  are  certain  time-honored  features  of  deterioraton  in 
locomotives  generally  which  through  their  familiarity  to  all  in- 
terested have  become  what  may  easily  be  called  examples  of 
standard  wear.  For  instance,  it  is  inevitable  that  the  cylinders 
at  some  time  must  become  enlarged  to  a  point  where  a  return 
must  be  made  to  their  original  diameter ;  crank  pins  and  axles 
will  be  so  far  reduced  below  their  normal  size  that  they  must 
be  renewed;  driving  box  brasses  are  likewise  susceptible,  and 
so  on  through  many  other  of  the  component  parts.  This  is  the 
result  of  wear  arising  from  service  which  cannot  be  evaded,  and 
the  combat  of  which  constitutes  the  problem  which  must  be 
solved  before  the  economical  and  efficient  working  of  the  loco 
motive  can  be  secured. 

Since  the  various  features  which  require  maintenance  opera- 
tions are  so  generally  understood,  and  in  fact  anticipated,  it 
would  appear  that  uniformity  would  be  in  evidence  in  defining 
the  permissible  limits  of  wear,  but  singularly  enough  there  is 
a  wide  range  of  latitude  in  interpreting  the  requirements  of  the 
latter.  It  may  be  said  that  between  various  railroads  entire 
agreement  exists  only  in  connection  with  two  or  three  repair 
items  in  regard  to  wear  limits,  and  that  in  the  large  majority 
considerable  difference  of  opinion  is  in  evidence.  For  this  rea- 
son it  is  quite  difficult,  if  not  impossible,  to  compare  to  any  value 
the  cost  of  repairs  between  one  railroad  and  another.  The  elas- 
ticity of  the  subject,  as  evidenced  by  these  different  views,  af- 
fords an  interesting  illustration  of  the  high  factors  of  strength 
and  safety  which  have  become  so  identified  with  the  American 
locomotive. 

In  the  tabulated  returns  from  ten  prominent  railroads  here- 
with, the  more  common  items  are  enumerated,  and  against  each 
item,  under  an  initial  letter  representing  a  separate  road,  is  set 
the  practice  of  that  road  in  the  conduct  of  the  operation  indi- 
cated. It  will  be  noted  that  some  of  the  roads  interrogated 
returned  no  information  in  the  instance  of  several  items  in  the 
list;  in  fact,  with  the  exception  of  roads  "A"  and  "D,"  the  re- 
turns are  far  from  complete,  and  in  cases  where  these  omissions 
are  plentiful  it  may  be  safely  taken  to  imply  that  the  road  ia 
question  has  not  yet  standardized  its  wear  limit  renewals.  This 
information  is  of  particular  value  in  itself  as  indicative,  at  a 
glance,  of  the  present  status  of  the  standardization  of  locomo- 
tive maintenance  practices  on  ten  of  the  most  prominent  rail- 
roads in  the  country. 

In  the  table,  which  will  well  repay  a  study,  principal  interest 
centers  in  a  comparison  of  the  different  views  entertained  by 
the  various  motive  power  managements  in  their  treatment  of 
the  features  of  wear  on  which  they  were  questioned.  The  last 
column  illustrates  the  greatest  difference  in  opinion  between 
the  ten  roads. 

It  will  be  noted  that  z/Z^  in.  practically  represents  the  average 
opinion  in  regard  to  cylinder  wear  before  reboring.  The  roads 
which  did  not  return  on  this  item  leave  it  to  the  discretion  of 
their  local  shop  management,  and  this  applies  to  all  other  items 
where  figures  are  not  shown.  This  3/32  in.  limit  represents  a 
very  good  practice,  as  1/16  in.,  which  is  the  imperative  reboring 
limit  on  road  "A,"  is  scarcely  consistent.  It  is  believed  that  the 
insistance  on  reboring  with  this  amount  of  wear  would  result  in 
an  unwarrantable  loss  of  time  and  money,  because  few  cylin- 
ders, especially  on  heavy  power,  are  not  worn  at  least  that  much. 

Experience  has  shown  that  a  cylinder  with  its  bore  in  what 
is  called  an  "enameled"  condition,  has  attained  an  ideal  state, 
and  it  would  be  rather  unfortunate  to  turn  off  this  smooth  brown 
oil  permeated  surface  for  a  variation  of  1/16  in.  in  the  diameter 
of  the  bore.  There  is  also  the  likely  chance  that  in  the  reboring 
operation  the  cylinder  will  be  left  as  badly  if  not  worse  out  of 


round  than  it  was  before,  and  minus  the  brown  surface.  A 
recent  calipermg  of  one  hundred  new  cylinders  showed  eighty- 
seven  to  be  out  of  round  at  least  1/16  in.,  so  this  is  a  standard 
practice  which  might  be  left  to  the  shop  to  perform  when  con- 
sidered necessary.  Of  course,  it  is  based  on  the  idea  of  saving 
fuel  and  returning  the  engine  to  as  good  a  condition  as  it  was 
;;t  first,  but  the  insistance  on  it  is  not  advisable  from  what  has 
been  said. 

Road  "A"  does  not  also  follow  the  best  practice  in  its  coun- 
tenancing cylinder  bushings  with  a  minimum  thickness  of  54  in. 
The  other  thiee  roads  reporting  on  this  item  all  assign  ^  in.  as 
llie  minimum,  and  this  experience  has  shown  conclusively  to  be 
the  lightest  stock  which  can  be  employed  without  danger  of 
breakage  or  difficulty  in  application.  In  the  case  of  the  54  in. 
bushing  there  is  another  objection  in  the  fact  that  it  must  be 
closely  watched  in  service  and  calipered  frequently  to  see  that 
it  does  not  wear  to  a  point  where  it  may  give  away  and  cause  a 
damage  to  the  piston  or  cylinder  proper.  The  majority  of  the 
roads  agree  that  the  cylinder  should  first  be  heated,  the  expan- 
sion thus  permitting  the  bushing  to  be  slipped  in,  or  lightly 
tapped  into  position.  Only  one  road  advocated  drawing  the 
bushing  in  cold,  assigning  as  a  reason  that  being  in  contact  with 
the  steam  its  expansion  under  the  heat  therefrom  would  serve 
to  hold  it.  A  bushing  extending  entirely  through  the  cylinder, 
with  a  bearing  on  both  front  and  back  heads,  seems  to  be  gen- 
erally favored  as  the  best  practice  in  this  regard. 

Road  "B"  allows  piston  valve  bushings  to  reach  54  i"-  above 
nominal  diameter  before  renewal,  but  road  "A"  in  its  practice  is 
more  consistent,  making  y%  in.  the  limit.  It  is  a  well-known 
fact  that  the  breakage  of  piston  valve  rings  is  much  more  fre- 
quent in  instances  where  undue  clearance  exists  between  the 
valve  and  the  bushing.  Road  "D"  assig^ns  7/32  in.  as  the  limit 
and  the  others  are  non-committal,  with  the  exception  that  all 
have  the  bushings  renewed  on  each  occasion  of  heavy  repairs  to 
the  engine. 

Six  roads  depend  on  their  shops  for  the  renewal  of  piston 
heads  when  worn  below  the  cylinder  diameter,  and  only  four 
roads  assign  a  limit  of  wear.  In  the  case  of  road  "A"  its  1/16 
in.  is  no  less  than  preposterous  and  it  is  safe  to  say  that  there  is 
not  a  piston  head  on  that  road  without  a  greater  clearance  than 
this  condemning  limit.  The  idea,  of  course,  is  correct  beyond 
dispute  in  the  saving  of  packing  rings,  better  alignment  of  re- 
ciprocating parts,  and  more  uniform  cylinder  wear,  but  it  is  an 
example  of  straining  after  an  impossible  ideal  in  railroad  ser- 
vice. 

Piston  heads  can  be  safely  and  judiciously  allowed  to  run  5^ 
in.  below  cylinder  diameter  without  appreciable  bad  results,  and 
in  many  instances,  which  have  been  noted,  no  ill  effect  resulted 
from  a  much  greater  wear  than  this.  When  it  is  considered 
that  locomotive  maintenance  practices  are  probably  more  thor- 
oughly standardized  on  road  "A"  than  any  other  in  the  country 
the  effect  of  this  ill-advised  1/16  in.  limit  of  piston  head  and 
cylinder  bore  wear  can  possibly  be  appreciated.  Furthermore, 
the  various  limits  are  absolutely  insisted  on  and  much  delay 
must  necessarily  ensue  through  unavailing  renewals.  It  is  for 
this  and  other  reasons  that  the  utmost  care  should  be  exercised 
to  evolve  common  sense  standards,  and  these  should  have  the 
preliminary  approval  of  all  master  mechanics  interested  before 
becoming  the  law.  It  is  safe  to  say  that  no  master  mechanic, 
whether  or  not  of  road  "A,"  could  find  much  in  justification  of 
this  renewal,  except  the  ideal  conditions  which  have  been  before 
mentioned  as  largely  unattainable. 

In  the  matter  of  piston  rods  there  is  a  rather  close  approxi- 
mation between  the  various  roads,  an  average  of  about  3/16  in. 
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CONDEMNING    LIMIT    OF    WEAR   FOR   VARIOUS 

LOCOMOTIVE  PARTS    OX 

ROADS    DESIGNATED    "A" 

TO    "J." 

Standardized  Operation!. 

:"i^---i 

.■v*'v' 

'/.■^:.;- 

"■  "o.  ■;. 

■'■■^■- 

■■jp,  i  -o-^  - 

■■.■■»■.;■ 

'■::i^j 

J 

Opinion 
differs. 

Cylinders  to  be  rebored  (when  out  of  round) 

2-32" 

10-16" 

4-16" 

3-32" 
12-16" 

'■    .  '-  ■. 

.;  12-16" 

......  10-16" 

■m6"" 

*••••*•"••- 

3-32" 
12-16" 

1-32" 

Cylinders  to  be  bushed  (when  worn) 

7-16" 
10-16" 
12-16" 

8-32" 

6-16" 

8-16" 
10-16" 
10-16" 

5-16" 

Minimum  thickness  of  bushing 

6-16" 

Minimum  thickness  of  cylinder  wall 

.....  ......I  1(M6" 

.....,.-i..*f 

2-16" 

Piston  valve  bushings  to  be  renewed  (when  worn) 

4^32" 
2-32" 
2-16" 
2-16" 
10-16" 

8-32" 

S" 

7-3?" 
3-32" 
3-16" 
3-16" 
10-16" 

1032" 

4-32" 

Piston  heads  (when  worn  below  cylinder  diameter) 

6-32" 
3-16" 



4-16" 

2-16" 

10-16" 

*32" 

4-32"    

4-16"       3-16" 

3-38"      8-32" 

M6"' 

-  W6"' 
7-16" 

1*42" 

■■■■M6»"" 

"wt*n5 
ye«rtold. 



4-32" 

Piston  rods  (when  worn  below  original  diameter) 

3-16" 

2-16" 

\'.ilve  stem  (     "          '*          '"              "                          } 

1-16" 

Slide  valve  flanges  (minimum  thickness) 

8-16" 

4-16" 

Minimum  height  of  valve  seat  (before  applying  false  seat)._ 

Side  rod  bushings  (when  worn  above  pin) 

Crank  pins  (when  worn  below  original  diameter) 

6-32" 

VA" 

9-32" 

Driving  box  brasses  (minimum  thickness  in  crown) 

2-8" 

Driving  axles  (when  worn  below  orisiinal  diameter) 

U'' 

■  t    ...-...■. 
i 

»" 

;  1" 

Ji" 

1-8" 

Hngine  truck  axles  (when  worn  below  original  diameter) 

1^ 

Tender  truck  axles  ( "        )  

""■"■■■■■■■■■■71 

reduction  in  the  original  diamcttr  being  the  condemning  limit. 
These  limits  given  in  every  case  vse  irrespective  of  the  original 
diameter  of  the  rod,  and  apply  equally  to  one  of  2^  in.  and 
to  one  of  4  in.  There  is  nothing  to  criticise  in  these  practices 
as  a  reduction  of  3/16  in.  in  a  piston  rod  naturally  implies  an 
age  where  metal  fatigue  or  crystallization  becomes  in  order,  and 
it  '5  a  good  precautionary  measure  to  remove,  anneal  and  re- 
work them  thoroughly  before  turuMig  down  for  use  in  engines 
carrying  smaller  diameter  rods. 

Xo  limit  is  set,  with  one  exception,  on  the  wear  of  side  rod 
bushings,  and,  in  this,  road  "D"  is  working  to  a  refinement  quite 
hard  to  secure  as  its  condemning  limit  of  1/16  in.  is  generally 
present  on  freight  engines  in  a  week  and  passenger  power  in  a 
month.  Unless  the  care  of  the  driving  box  wedges  is  far  more 
to  the  point  than  is  exercised  on  the  majority  of  American  rail- 
roads the  maintenance  of  side  rod  bushings  as  desired  by  this 
road  becomes  a  matter  of  eheer  ;mpossibility.  On  the  presump- 
tion that  standard  practices  once  promulgated  are  insisted  on, 
it  would  be  well  to  discard  this  one,  and  try  to  attain  the  end 
by  work  underneath  the  engine.  Otherwise  the  roundhouse  floor 
will  be  bestrewn  with  rods  on  all  occasions,  and  much  service- 
able power  will  be  idle. 

Driving  and  truck  axles  do  not  show  much  variance  in  the 
views  entertained,  no  doubt  arising  from  the  fact  that  these 
parts  are  more  generally  discussed  than  others  and  certain  gen- 
eral limitations  in  dimensions  have  been  adopted  to  govern  them, 
but  it  will  be  noted  that  there  is  a  difference  of  opinion  of  9/32 
in.  in  regard  to  crank  pins.  Road  "H"  allows  a  reduction  of 
^  in.  from  the  original  diameter  before  renewal.  This  is  so 
very  much  greater  than  the  next  nearest,  %  in.,  which  is  the 
limit  on  three  other  roads,  that  no  conclusion  can  be  reached  but 
that  the  pins  on  road  "H"  are  of  excessively  heavy  and  un- 
warranted stock. 

Driving  box  brasses  are  not  commented  on  in  this  connec- 
tion except  by  roads  "A"  and  "B,"  and  both  of  these  allow  too 
low  a  minimum  of  thickness  in  the  crown  before  renewal;  that 
is,  i^  in.  and  i^  in.,  respectively.  There  can  be  no  question 
among  those  who  have  intelligently  followed  this  detail  but 
that  ij^  in.  is  the  lowest  permissible  thickness  which  any  driv- 
ing box  brass  should  be  allowed  tc  run.  It  is  unfortunately  a 
common  practice,  which  a  walk  through  any  shop  will  substan- 
tiate, to  rebore  these  on  the  occision  of  general  repairs  until 
they  "clean  up,"  and  irrespective  of  what  thickness  the  remain- 
ing metal  may  have.  This  would  very  likely  be  in  evidence  on 
the  eight  roads  not  reporting  on  this  item  as  they  do  not  have 
instructions  governing  the  procedure  in  relation  to  this  part. 

This  interesting  question  of  standardizing  maintenance  prac- 
tices has  been  presented  merely  as  illustrative  of  the  views  en- 
tertained by  widely  separate  roads  in  consideration  of  the  same 
subject,  but  it  becomes  more  vital  when  confined  to  a  single 
road.  Only  during  a  comparatively  recent  time  has  the  matter 
been  given  attention,  except  in  a  desultory  fashion,  but  it  is  now 
quite  evident  from  the  replies  received  from  various  roads  that 
it  is  being  vigorously  attacked  in  many  quarters  and  endowed 
with  the  importance  which  it  deserves. 

The  plan  which  is  now  being  followed  with  much  success  in  at 


least  two  instances  is  to  print  the  various  repair  operations  and 
wear  limits  on  standard  card  forms  which  are  distributed  among 
the  master  mechanics,  general  foremen  and  possibly  the  gang 
foremen,  but  at  all  events  they  are  accessible  wherever  required. 
Before  sending  these  out,  however,  as  standard  operation,  they 
have  a  preliminary  circulation,  as  blue  prints,  among  those  in- 
terested, who  are  free  to  criticise  as  they  please.  Not  until  all 
the  criticisms  are  returned  and  the  proposed  card  revised  as 
may  be  necessary  does  the  practice  become  standard.  Only  the 
more  common  operations  should  be  standardized,  and  the  mat- 
ter must  be  proceeded  with  caut'ouslj-,  but  it  is  worth  the  ex- 
periment in  the  certainty  of  results  and  above  all  in  the  circu- 
lation of  the  most  economical  and  labor-saving  ways  of  doing 
work. 


The  World's  Largest  Electric  Clock. — An  electric  clock 
which  is  claimed  to  be  the  largest  in  existence  has  been  con- 
structed by  Messrs.  Gent  &  Co.,  Limited,  of  Leicester,  for  the 
new  buildings  of  the  Royal  Liver  Friendly  Society,  Liverpool. 
It  has  four  dials,  and  is  to  be  erected  in  a  position  220  ft.  above 
the  ground.  The  hands  are  made  of  copper,  and  those  for  the 
minutes,  measuring  14  ft.  long  by  3  ft.  wide  at  their  broadest 
part,  have  been  specially  strengthened  with  a  9  in.  gun  metal 
backbone.  The  opal  faces  have  been  built  to  withstand  a  wind 
pressure  of  over  11  tons.  The  outer  circle  of  the  dials,  which 
arc  25  ft.  in  diameter,  is  made  up  of  12  sections,  each  measuring 
6  ft.  3  in.  by  5  ft.  6  in.,  and  weighing  51^  cwt.  The  total  weight 
of  the  framework  of  each  dial  is  3?^  tons.  The  dials  will  be 
electrically  illuminated,  and  the  current  will  be  switched  on  and 
off  automatically  at  dusk  and  dawn. 


New  Union  Station  in  Chicago. — Work  on  the  construc- 
tion of  a  new  passenger  station  in  Chicago  on  the  site  of  the 
present  Union  Depot  will  begin  early  next  spring,  and  will  be 
pushed  to  completion  with  all  possible  rapidity.  The  building 
itself  will  cost  $5,000,000,  and  the  outlay  for  the  purchase  of  the 
land  needed  will  bring  the  total  investment  up  to  $20,000,000. 
Negotiations  relative  to  the  project,  which  have  been  in  progress 
for  a  long  time,  have  now  reached  a  point  where  the  five  rail- 
road systems  interested  are  prepared  to  make  application  within 
sixty  days  for  a  permit  to  begin  building  operations.  Darius 
Miller,  president  of  the  Chicago,  Burlington  and  Quincy  Rail- 
road, has  declared  that  the  erection  of  a  new  depot  is  assured. 


Automatic  Gate  Register. — The  Pennsylvania  Railroad  is 
said  to  be  considering  the  installation  at  Union  Station,  Pitts- 
burg, of  an  ingenious  device  for  registering  automatically  the 
number  of  passengers  passing  through  the  trainshed  gates.  The 
apparatus  comprises  a  stream  of  compressed  air  which  plays 
continuously  across  the  passagewaj-  and  holds  open  a  circuit, 
except  when  it  is  interrupted  by  the  body  of  the  person  travers- 
ing the  passageway.  These  interruptions  register  the  number 
of  persons  passing.  .-;.-.:-^^^^^^^ 
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PNEUMATIC  RIVETER  FOR  COUPLER  YOKES 


NEW  YORK.  NEW  HAVEN  &  HARTFORD  R.   R. 

The  coupler  repair  problem  is  not  by  any  means  the  least  im- 
portant in  car  shop  work.  On  a  road  having  say  20,coo  cars,  it 
amounts  on  an  average  to  some  .^.coo  couplers  in  a  year.  Of  this 
75  per  cent,  are  removed  due  to  the  failure  of  the  coupler  proper, 
and  generally  resulting  from  accident.  The  coupler  yoke  is  only 
found  defective  to  the  extent  of  about  25  per  cent.,  but  in  all 
cases  the  parts  must  necessarily  be  stripped  and  reassembled  after 
whatever  renewal  has  been  made. 

In  lino  with  the  progressiveness  which  is  so  characteristic  of 
car  repair  work  on  the  New  York,  New  Haven  &  Hartford  Rail- 
road, this  particular  item  has  been  the  subject  of  much  attention 
at  the  Readville  shops  of  that  company,  and  through  careful 
attention  to  working  out  all  details  the  minimum  has  been  ob- 
tained in  both  items  of  time  and  cost.  One  day  in  each  week, 
generally  Friday  or  Saturday,  is  round  amply  sufficient  to  clean 
up  the  previous  six  days'  accumulation  of  broken  couplers  from 
all  points  on  the  system  and  to  place  them  in  the  Readville  store- 
house for  redistribution  on  requisition.  The  entire  labor  cost  is 
but  19  cents  per  coupler,  including  stripping,  renewal  of  either 
yoke  or  coupler,  riveting  up,  and  for  the  necessary  movement 
of  the  parts  about  the  plant. 

This  very  low  cost  is  largely  made  possible  through  the  pneu- 
matic riveting  machine,  a  hom?-made  affair,  which  is  herein 
shown.  Its  construction  is  very  simple,  as  is  clearly  evident 
from  the  drawing  and  illustration.  It  will  be  noted  that  the  ar- 
rangement of  the  frame  is  such  that  the  coupler  does  not  have  to 
be  lifted,  as  was  formerly  the  case  when  the  yoke  rivets  were 
headed  under  a  steam  hammer.  All  the  labor  required  is  to  up- 
end  and  drop   it   transversely  across  the   depressed   part   of   the 


couplers,  varying  from  2  to  3  rivets  each,  is  considered  as  only  a 
fair  day's  work  for  it.  Two  men  perform  the  entire  operation 
of  temporarily  bolting  the  yoke  and  coupler,  heating  and  apply- 
ing the  rivets,  handling  the  riveter  and  disposing  of  the  coupler 


1 

1 

A  SIMPLE   AN11   EFFICIENT   RIVETER. 


outside  of  the  shop.  In  shops  where  much  repair  work  of  this 
description  is  done  this  cheap  and  adequate  device  will  prove  of 
the  greatest  value. 


Getting  Out  a  Broken  Tap  is  considered  a  very  hard  job,  and 
especially  where  the  tap  is  small  or  in  a  finished  piece  of  work 
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Detail  of  Cylinder  Support 
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to  suit  Cyliuder 


Plan  View. 
DETAIL    ARRANGEMENT    OK    PNEUMATIC    RIVETER. 


riveter  frame  in  line  with  the  rivet  socket,  and  the  rivets  are 
headed  through  the  action  of  a  14-in.  brake  cylinder  piston  under 
80  lbs.  pressure,  which  is  that  of  the  shop  air  line,  and  in  a 
single  thrust. 
The    capacity    of    this    very    cIHcient    tool    is    enormous,    200 


that  cannot  be  heated  in  order  to  anneal  the  tap.  To  make  this 
task  an  easy  one,  pour  muriatic  acid  into  the  hole.  Leave  it 
there  for  about  four  or  five  minutes  and  enough  of  the  tap  and 
the  hole  is  eaten  away  to  loosen  the  tap,  which  can  then  be 
backed  out. 


New  Locomotive  Repair  Shops  at  Havelock,   Neb. 


THE   OLD   LOCOMOTIVE   REPAIR   SHOPS   ON  THE   CHICAGO,    BURLINXTOX    &    QUINXY    RAILROAD    AT    HAVE- 
LOCK    NEB..    HAVE    BEEN    TRANSFORMED    INTO    PRACTICALLY    A    COMPLETE    NEW    PLANT    BY   THE 
ERECTION    OF   A   NEW   ERECTING   AND   MACHINE    SHOP;     A    LARGE    SYSTEM    STORE    HOUSE; 
A  COMPLETE  POWER  HOUSE  AND  A  SYSTEM    OIL    DISTRIBUTING    STATION. 


On  the  lines  of  the  Burlington  west  of  the  Missouri  River,  the 
introduction  of  large  Mallet  locomotives,  together  with  a  large 
increase  in  the  number  and  size  of  other  locomotives,  has  brought 
about  a  condition  which  made  it  imperative  to  furnish  decidedly 
more  extensive  and  complete  repair  facilities  than  were  provided 
by  the  shops  which  had  served  these  lines  in  the  past.  These 
shops,  howver,  originally  constructed  in  1894,  were  in  advance 
of  their  time  in  many  features  of  general  design  and  were  in  far 
too  good  condition  to  be  razed,  therefore  the  new  shop  plant  was 
designed  so  as  to  make  use  of  the  present  buildings  in  the  fol- 
lowing manner :  The  present  machine  and  erecting  shop  has  been 
replaced  with  an  entirely  new  and  thoroughly  up-to-date  struc- 
ture, and  the  building  now  used  for  this  work  is  changed  over 
for  boiler  shop  use.    The  present  boiler  shop  is  then  to  be  made 


ered  that  a  building  provided  with  cranes  and  suited  in  every 
way  for  boiler  shop  work,  is  already  in  existence,  it  is  easily 
seen  that  the  expense  and  delay  incident  to  this  transportation 
of  boilers  is  not  sufficient  to  make  it  advisable  to  construct  a 
new  building  for  these  repairs. 

A  study  of  the  illustration  will  show  that  the  yard  crane  is 
the  main  artery  of  the  transportation  system  and  that  from  it  a 
connection  can  be  made  into  all  buildings  with  ease  by  means  of 
the  numerous  tracks  passing  under  it.  A  large  extending  plat- 
form, on  which  it  is  proposed  to  store  the  heavier  parts,  ex- 
tends underneath  the  yard  crane  and  is  provided  with  a  crane 
of  its  own,  which  also  extends  far  enough  underneath  the  yard 
crane  runway  to  permit  the  transfer  of  heavy  castings  from  one 
crane  to  another  without  difficultv. 


GEXER.\L    .\RP.\XGEMENT    OF 

into  a  new  forge  shop  and  the  present  forge  shop  is  to  be 
changed  into  a  car  machine  shop.  Since  in  the  new  machine 
shop  all  of  the  tools  will  be  electrically  driven,  most  of  them 
ty  individual  motors,  and  also  because  a  number  of  new  cranes, 
elevators,  increased  forge  shop  equipment,  etc.,  that  will  require 
a  decided  increase  in  power  house  capacitj-,  the  old  power  house 
was  abandoned  and  transformed  into  a  brass  foundry  and  a  com- 
plete new  power  house  has  been  constructed.  At  the  same  time 
a  new  storehouse  of  exceptional  capacity,  which  i«  to  be  a 
central  distributing  point  for  all  the  lines  west  of  the  Missouri 
River,  has  also  been  built.  A  large  new  oil  house  forms  the 
fourth  building  of  the  new  list. 

The  use  of  the  old  buildings  for  the  purposes  mentioned  has 
made  it  impossible  to  obtain  an  ideal  arrangement,  so  far  as  the 
mter-relation  of  the  various  buildings  are  concerned,  but  never- 
theless by  means  of  an  80  ft.  traveling  yard  crane,  which  serves 
all  of  the  buildings  of  the  plant,  most  of  the  difficulties  of  inter- 
shop  transportation  have  been  solved  and  with  the  exception  of  a 
single  feature  of  the  necessity  of  transporting  boilers  out  of  the 
erecting  shop  under  the  yard  crane  then  about  300  ft.  by  means 
of  the  yard  crane  and  again  in  the  boiler  shop,  there  can  be  but 
little  objection   raised  to  the  arrangement.     When  it  is  consid- 


NEW    SHOPS    .\T    H.\VELOC^  :;•:..> 

Some  surprise  may  be  occasioned  by  the  location  of  the  power 
house,  but  when  it  is  considered  that  this  is  adjacent  to  the 
smith  shop  and  the  large  machine  shop,  the  two  shops  which 
require  its  output  to  the  largest  extent,  and  also  that  it  was 
located  with  the  idea  of  possible  future  extension  in  the  nature 
of  freight  and  passenger  car  repair  shops,  it  will  be  seen  that 
its  location  cannot  be  justly  criticised.  , 

Erecting  and  Machine  Shop. 

One  of  the  illustrations  shows  the  cross  section  of  this  very 
large  building,  which  is  devoted  entirely  to  erecting  shop  and 
machine  work.  It  is  of  the  longitudinal  type,  three  tracks  run- 
ning the  entire  length  of  the  erecting  shop,  which  occupies  90  ft. 
on  one  side  of  the  building.  Adjacent  to  this  is  a  hea\y  machine 
bay  60  ft.  in  width,  back  of  which  is  another  60  ft.  bay  for  the 
lighter  tools.     The  building  is  over  600  ft.  in  length. 

Over  the  erecting  shop  there  are  two  4-motor  girder  cranes, 
each  having  a  main  hoist  capacity  of  75  tons  and  an  auxiliary 
capacity  of  15  tons.  In  addition  to  this  over  the  outside  tracks 
there  are  four,  two  on  either  side,  3-motor,  3-ton  traveling  wall 
cranes.  Over  the  middle  or  heavy  machine  bay  there  is  one 
3-motor  girder  crane,  having  a  capacity  of  10  tons  and  a  span  of 
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58  ft.  As  soon  as  the  shop  requirements  indicate  its  necessity 
another  crane  of  similar  capacity  will  be  installed  on  the  same 
run-way.  All  cranes  throughout  the  plant  were  built  by  Niles- 
Bement-Pond. 

A  very  substantial  steel  construction  forms  the  frame  work 
of  the  building.  The  enclosing  walls  are  constructed  of  i  in. 
channel  studding  secured  with  iron  straps  to  the  steel  girths  and 
covered  with  galvanized  expanded  metal  wired  on.  To  the  ex- 
panded metal  is  applied  four  coats  or  layers  of  cement  plaster, 
each  54  inch  thick,  making  a  wall  of  good  weather  resisting 
qualities  and  of  sufficient  thickness  to  embed  the  steel. 

A  concrete  floor  has  been  provided  in  the  erecting  shop,  while 
in  the  machine  bays  the  floor  consists  of  a  course  of  3  in.  Bur- 
nettized  Oregon  fir  laid  on  tamped  sand,  the  boards  being  nailed 
together.  Over  this  sub-floor  is  laid  a  wearing  surface  of  i^  in. 
maple  factory  flooring.  The  roof  of  the  building  consists  of  2  in. 
sheathing  laid  on  6x14  in.  purlins  and  covered  with  5-ply  pitch 
t'eU  and  gravel  laid  according  to  the  Barret  specifications. 


arrangement  of  the  stored  parts,  it  will  prove  sufficient.  In  some 
cases,  as  for  instance  at  Readville,  this  question  has  been  solved 
by  storage  pits  below  the  floor.  This  scheme,  however,  requires 
two  separate  handlings  of  material  that  does  not  have  to  go  to 
the  lye  vats  and  necessitates  a  removable  section  of  flooring  over 
the  storage  pits.  It  is  quite  possible,  however,  that  a  saving  of 
practically  20  ft.  in  crane  length  and  in  the  width  of  the  shop 
may  oflFset  this  increase  in  cost. 

Location  and  Arrangement  of  Machine  Tools. 

In  the  heavy  machine  bay  the  tools  are  all  individual  motor 
driven,  both  direct  current  and  variable  speed  motors  and  induc- 
tion constant  speed  motors  being  used,  depending  upo;i  the  tool 
that  is  to  be  driven,  the  latter  being  employed  when  the  tool 
contains  within  itself  a  sufficient  speed  variation  and  the  former 
where  it  is  necessary  to  have  speed  changes  on  the  motor  in 
order  to  obtain  the  required  range  on  the  tool.  In  the  light 
machine  bay  all  of  the  smaller  tools  are  grouped,  these  in  most 
cases  being  arranged  for  group  driving  from  a«v  oyerbead  shaft. 


-'U  Glolje  Ventilators 


Ventilator 

-Skylight 


Heattug  Duel 


Cross  Section  through  Bay  No.  17. 

SECTION   OF    NEW    MACHINE   AND  ERECTINO   SHOP. 


Reference  to  the  three  photographs  showing  the  interior  of 
the  three  bays  clearly  indicate  that  the  value  of  generous  natural 
lighting  area  has  been  fully  appreciated  by  the  designers.  In 
the  outside  wall  of  the  erecting  shop  above  the  crane  runway 
it  will  be  seen  that  practically  the  whole  area  is  given  up  to 
glass.  Below  this  the  windows  occupy  over  75  per  cent,  of  the 
whole  area.  On  the  opposite  side  of  the  erecting  shop  the  exten- 
sion of  this  section  above  the  roof  of  the  next  bay  is  practically 
all  of  lighting  area.  In  addition  there  is  a  skylight  31  ft.  in 
width  continuing  the  full  length  of  the  shop  in  the  center. 
Altogether  this  makes  this  one  of  the  best  lighted  erecting  shops 
in  the  country.  In  the  heavy  machine  bay  the  lighting  is  all 
from  the  vertical  section  of  the  saw-tooth  roof,  the  windows 
being  13  ft.  354  in.  in  height,  and  continuous  for  the  full  length 
of  the  shop.  In  the  light  tool  bay  the  side  windows  are  dupli- 
cates of  those  below  the  crane  runway  in  the  erecting  shop  and 
in  addition  a  saw-tooth  roof  arrangement  gives  an  excellent  sky- 
light near  the  center. 

In  the  erecting  shop,  pits  are  provided  on  all  three  tracks,  dif- 
fering in  this  respect  from  most  other  longitudinal  shops.  They 
are  570  ft.  long,  located  at  30  ft.  6  in.  centers,  the  side  pits  being 
14  ft.  6  in.  from  the  wall.  This  gives  an  unusually  large  space 
bet^veen  pits,  allowing  the  storage  of  material  taken  from  stripped 
locomotives  which  does  not  need  repairs  and  still  at  the  same 
time  leaving  ample  clearance  for  workmen.  The  subject  of  the 
proper  place  for  storing  material  of  this  nature  is  one  on  which 
there  seems  to  be  but  little  uniform  opinion.  It  is,  of  course, 
preferable  to  store  piping,  lagging,  steam  chest  covers,  and 
other  parts,  which  are  to  be  again  applied  without  repairs,  in 
the  immediate  vicinity  of  the  locomotive  and  in  a  place  that  will 
require  the  least  number  of  handlings.  With  a  longitudinal  shop 
this,  of  course,  can  be  done  perfectly  by  leaving  enough  space 
between  pits,  but,  on  the  other  hand,  space  between  pits  means 
increased  length  of  cranes  and  increased  complication  of  roof 
trusses  and  other  expenses,  which  mount  up  very  rapidly  and 
make  it  necessary  to  arrive  at  a  compromise.  Thirty  feet  and 
six  inches,  as  is  found  in  this  shop,  is  the  widest  space  of 
which  we  have  any  record  and  probably  with  proper  care  in  the 


although  there  are  some  individual  driven  tools  in  this  section. 
There  is  no  overhead  traveling  crane  in  the  hght  machine  bay 
and  jib  cranes,  etc.,  will  be  installed  for  the  handling  of  the  work. 

Referring  to  the  illustration  showing  the  arrangement  of  the 
tools,  and  beginning  at  the  right  end  of  the  shop,  it  will  be  seen 
that  a  space  of  about  72  ft.  along  one  side  of  the  heavy  machine 
bay  is  occupied  by  the  lye  vat  and  cleaning  platforms.  In  addi- 
tion to  the  service  of  the  traveling  crane  there  are  two  20  ft. 
jib  cranes  arranged  to  handle  material  in  and  out  of  the  vat. 
At  this  point  there  are  two  transverse  tracks  running  between 
the  outside  pit  in  the  erecting  shop  and  the  track  that  exends 
the  full  length  along  the  center  of  the  heavy  machine  bay.  This 
permits  the  bringing  of  the  material  to  the  vat  on  push  cars  and 
transferring  them  out  on  the  line  of  travel  along  the  center 
track  while  they  are  getting  unloaded.  The  other  half  of  the 
heavy  machine  bay  opposite  the  lye  vat,  as  well  as  the  next  80  ft. 
extending  up  to  the  transverse  track  that  passes  entirely  across 
the  shop  and  to  the  outside,  is  taken  up  by  tools  and  space  for 
the  driving  wheel  work.  The  tracks  for  storing  the  wheels  will 
be  noted  and  the  various  lathes,  presses  and  boring  mills  are 
indicated  on  the  drawing.  Of  course  in  this  shop  a  number  of 
the  tools  have  been  transferred  from  the  present  shop.  The  new 
tools  for  wheel  work  include  a  96  in.  boring  mill,  a  100  in.  quar- 
tering machine  and  a  42  in.  car  wheel  lathe.  In  this  section  the 
only  induction  motors  are  on  the  quartering  machine,  the  600 
ton  hydraulic  press  and  the  200  ton  wheel  press,  in  addition  to 
the  small  grinder. 

In  the  light  machine  tool  bay,  just  back  of  the  whetl  section, 
are  grouped  a  general  collection  of  tools  for  miscellaneous  work. 
These  are  all  belted  to  a  line  shafting  driven  by  a  20  h.p.  induc- 
tion motor  forming  group  No.  6.  Driving  box  and  shoe  and 
wedge  work  is  taken  care  of  by  the  tools  occupying  the  next  112 
ft.  of  the  heavy  machine  bay.  It  will  be  noticed  that  there  is  a 
cylinder  boring  machine  also  located  in  this  section,  as  well  as  a 
96  in.  and  a  54  in.  boring  mill,  which  will  be  used  for  tire  turn- 
ing. In  the  light  machine  bay,  just  back  of  this  section,  is  a 
tin  and  pipe  department,  with  tools,  benches,   forges,  etc. 

The  ne.xt  group  of  tools  is  for  rods,  cross  heads  and  piston 
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viigVft^^^^^^^^^^^  shop  rcquircmonts  indicate  its  necessity 

'.   LnotlVer  crane  of  similar  capacity  will  be  installed  on  the  same 

■\ fun-way.     All  cranes  throughont  the  plant  were  built  by  Xiles- 

,Beincnt-Pon%  ■:v/..-,>;^;  y'^> . : ";  V''  '■'' ;■■::>'''.■';^;::>■'.'\.;•.^^■^^^^^^ 

jJ^  -A  very  substantial  steel  construction  forms  tlio  fraiiie  wbrk 
of  tiW  building.  The  enclosing  walls  arc  constructed  of  i  in. 
clianiicl  stuciding  secured  with  iron  straps  to  the  steel  girths  and, 
lONcred  with  galvanized  expanded  metal  wired  on.    T<>  the  ex-; 


arrangement  of  the  stored  parts,' it  will  prove  siifficwnt.  Iti  some 
cases,  as  for  instance  at  Kcadville,  this  question  has  been  solve d.^^  v..; 
by  storage  pits  below  the  Itoor,;  This  scheftip,  howH?ver.  requiTes C  "J  • 
two  sepxirate  handiings  of . material  that  doe's  not  have  to  go  tO;':-^.-;. 
the  lye  vats  and  necessitates  a  reniovahlc  section  of  tlooritig  over-.-.:.; 
the  storage  pits.  It  is  qnite  posiiblc;  however,  that  a  saving  Grf'V'v 
practically  2<j  ft  in  craJiie  length  arid  in  Hie  width  of  the  shop 
rnaypflfset  this  increase  in  cost.  K^-A/    ;.  .:'vV-;  K  ^  .:^^ 

toGATfpx  AXP  Arraxgemext  Off  XIachjxe  T^sofe;  '     ' ! .-  -' vi~  > 


\.pi?ii<l*^'i  "1*^*^'  is  applied  four  coats  or  layers  of  cement  plastet;;^- 
■   cnch   ;i.»   inch   thick,  making  a   wall   of  good   weather   resisl^g    -y  :-jn^t^^^  individtial  .kiAtot^^'v^ 

qualities  and  of  sufticient  thickness  to  embed  the  steel.  "       rdrtveli,  bO      direct  current  and  variable  speed  n^.'^')r5  and  indue-  -^;- 

A  concr^'te  tloor  has  been  provided  in  the  erecting  shop,  while      tiopCQiistant<ptedjnotors  being;  u^ 
-  ill  the  machiii^  bays  the  floor  consists  of  a  course  of  3  in.  Bur-      that  is  to  be  driveri,  the  latter  h<?ing  emidoyed  when  the  toed 


ncttizcd  Oregon  fir  laid  en  tamped  sand,  the  boards  being  nailed 
together.    Over  this  sub-tloor  is  laid  a  wearing  surface  of  I's  in. 
maple  factory  flooring.    The  roof  of  tlwbuijding  consists  of  2  in, 
sheathing  laid  on  6  x  14  in.  purlins  and  covered  with  5-ply  pitch, 
icU  and  gravel  laid  according  to  the  Bar^^^  specincation^;  v;;  :  .: 


contains  within  itself  a  sunk ientspe<?d  variation  aiid  the  former   . 
where  it  is  necessary  to  have  speed  changes  on  the  motor  ia  J- • 
order  to  obtain  the  required  raniievtttv  the-  tool,  -Iti  the  Hghr-^ . 
machine  bay  all  of  the  smaller  tools  are  groupedi  these  in  most 
cases  being  arranged  for  group  driytysr  from,  an  pveriiead  shaft,    . 


:.      /     Cross  Section  through  Bay  No,  It.    : 

.SfcrTlOX   OF    NKW     M.VCHIXE   AXD  ERECT! Xm   SHOP. 


Reference  to  the'  three  photosjraphs  showing  the  interior  of 
the  three  bays  clearly  indicate  that  the  value  of  generous  natural 
lighting  area  has  been  fully  appreciated  by  the  designers,'  Iri. 
the  outside  wall  of  the  erecting  shop  above  the  crane  runway 
it  W'ill  be  seen  that  practically  the  whole  area  is  given  up  to 
glass:  Below  this  the  windows  occupy  over  .75  per  cent,  of  the 
whole  at-ea.  On  the  opposite  side  of  the  erecting  shop  the  exten- 
sion of  this  section  above  the  roof  of  the  next  bay  is  practically 
all  of  lighting  area.  In  addition  there  is  a  skylight  31  ft.  in 
width  continuing  the  full  length  of  the  shop  in  the  center. 
Altogether  this  makes  this  one  of  the  best  lighted  erecting  shops 
in  the  country.  In  the  heavy  machine  bay  tire  lighting  is  all 
from  the  vertical  section  of  the  saw-tooth  roof,  the  windows 
being  13  ft.  35^  in.  in  height,  and  continuousi  for  the  full  length 
of  the  shop.  In  the  light  tool  bay  the  side  windows  are  dupli- 
cates of  those  below  the  crane  runway  in  the  erecting  shop  and 
in  additibn  a  saw-tooth  roof  arrangement  gives  an  excellent  jkyr 
light  near  the  center.        ;,;:;;■        ;   ■■v  ;.;;!:;  I;     ;'v  '■  ?         :■.  - '^ 

In  the  civeting  shop;  pits  are  provided  oti  at!  thfe^  tracks;  dif- 
fering in  this  respect  from  most  other  longitudinal  shops.  They 
are  570  ft.  long,  located  at  30  ft.  6  in.  centers,  the  side  pits  being 
14  ft.  6  in.  from  the  wall.  This  gives  an  unusually  large  space 
beVween  pits,  alio wiuLi  the  storage  of  material  taken  from  stripped 
locomotives  which  does  not  need  repairs  and  still  at  the  same 
time  leaving  ample  clearance  for  workmen.  The  subject  of  the 
proper  place  for  storing  material  of  this  nature  is  one  on  which 
there  seems  to  be  but  little  uniform  opinion.  It  is. -of  course, 
preferable  to  store  piping,  lagging,  steartt  chest'  Covers,  and 
other  parts,  which  are  to  be  again  applied  without  repairs,  in 
the  imniedi.itevicinitv  of  the  locomotive  and  in  a  place  that  will 
require  the  least  number  of  handlings.  With  alongitudinal  shop 
this,  of  course,  can  be  done  perfectly  by  leaving  enough  space 
between  pits,  but,  on  the  other  hand,  space  between  pits  means 
increased  length,- of  cranes  and  increased  complication  of  roof 
trusses  and,  other  expenses.:  which  inoiint  up  very  rapidly  and 
make  it  necessary  to  arrive  at  a  compromise.  Thirty  feet  and 
six  inches,  as  is  found  in  this  shop,  is  the  widest  space  of 
which  we  li;ivo  any  record  and  probahly  with  proper  care  in  the 


alttiougii  there  a:re  some  individiial  driven  tools  m  this  section. 
There  is  no  overhead  traveling  crane  in  the -light  machine  hay 
and  jib  cranes,  ete.,  will  he  installed  for  the  handling  of  the  work,.."- 

Referring  to  the  illustration  showing  the  arrangement  of  the 
tools,  and  beginning  at  the  right  end  of  the  shop,  it  will  be  seen 
that  a  space  of  about  72  ft.  along  one  side,  of  the  heavy  machine 
bay  is  occupied  by  the  lye  vat  and  cleaning  platforms.     In  addi- 
tion to  the  service  of  the  traveling  crane  there  are  two  20  ft. 
jib  cranes  arranged  to  handle  material  in  and  out  of  the  vat. 
At  this  poitTt  there  are  two  transverse  tracks  running  between  -' 
the  outside  pit  in  the  erecting  shop  and  the  track  that  excnds 
the  full  length  along  the  center  of  the  heavy  machine  hay.    This 
permits  the  bringing  of  the  material  to  the  vat  c»n  push  cars  and 
transferring  tliem; out  on  the  line'  of  travel  along  the  center 
track  while  they  are  gettiiig  I'ndoaded.     The  other  half  of  the 
heavy  machine  bay  opposite  the  lye  vat,  as  w'ell  as  the  next  80  ft. 
extending  up  to  the  transverse  track  tliat  pas.ses  entirely  across 
the  shop  and  to  the  outside,  is  taken  up  by  tools  and  space  for 
the  driving  wheel  work.    The  tracks  f<vr  stoi-ing  the  wheels  will .. 
be  noted  and.  the  various  lathes,  presses  and  boring  mills  are;. 
indicated  on  the  drawing.    Of  cotitse  in  ttiis  shop  i  numl>er  ;pf 
the  tools  have  been  transferred  from  the  present  shop.     The  new.; 
tools  for  wheel  work  include  a  yf)  in.,  boring  mill,  a  joo  in.  quar-^ 
tering  machine  and  a  4;!  in.  ear  wheel  lathe.    In  this  section  the 
only  induction  motors  arc  on  the  qirartering  macJi ine,  tlie  660 
ton  hy<lrriulic  press,  and  the  20O  ton  vvbficl  -press,  iii  addition  to 
the  small  grinder./  -       y    :   y      '■;■'-■:;.■;;;.;.  ■  \ 

In  tlie  light  machine  tool  bay,  just  baek  of  tlie!  wheel  section^ 
are  grouped  a  general  coTlcetion  of  tools  for  miscellaneous  -work. 
These  arc  .all  belted  to  a  line  slialtiiig  <lrivcn  by  a  20  h.p.  induc- 
tion niotor  forming  group  No,  6..    Driving  bojt  attd  shoe  and 
wedge  work  is  taken  cate  of  by  the  tools  6ccnp5iug  the  next,  tji^  ■ 
ft.  of  the  hc.-vvy  machine  bay.     It  will  be  noticed  that  ttit»re vis  a- 
cylii'dcr  boring  iiiachine  also  located  in  this  section,  as  weU  as  a 
96  in;; attd:av54irt.  boring  niill,  which  ydj!  he  usgdvfor  tire  tiirn- 
ing.     In  the   light  machine  hay,  just  back  of  this  section,  iis /at} 
tin  and  pipe  department,  with  tools,  benches,   forges,  etc. 

'^^*^.'^*^K*.8;'"0up  of  tools  is  for  rods,  cross  heads  and  piston 
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ARRANGEMENT   OF   TOOL.S   AND   TRACKS   IN    NEW 


work,  taking  up  about  135  ft.  in  the  lieavy  machine  tool  bay. 
Just  beyond  these  are  the  tools  for  valve  motion  work,  a  liberal 
open  space  and  large  benches  being  provided  in  this  neighbor- 
hood for  fitting.  In  the  light  tool  bay,  back  of  these  groups,  is 
a  tool  room,  which  is  liberal  in  size  and  very  well  arranged, 
there  being  a  number  of  direct  driven  tools,  as  well  as  two 
groups,  Nos.  4  and  5,  located  in  the  space  next  to  the  outside 
wall.  Group  No.  3  in  the  light  machine  tool  bay  includes  the 
tools  for  valve  irrotion,  rods,  cross  head  and  piston  work  of  a 
light  character.  This  group  is  driven  by  a  20  h.p.  alternating 
current  motor.  At  this  point  there  is  another  transverse  track 
extending  through  the  shop.  The  remaining  150  ft.  of  the  shop 
is  given  up  to  large  tools  in  the  heavy  bay  for  frames  and  cylin- 
ders, sufficient  open  floor  space  being  provided  for  laying  out 
and  handling.  Bolt  and  nut,  air  brake,  etc.,  work  is  performed 
on  the  tools  in  groups  Nos.  i  and  2  in  the  light  machine  tool 
bay  in  this  end  of  the  building. 

It  will  also  be  noted  that  along  the  outer  wall  of  the  erecting 
shop  there  are  two  24  in.  drills  driven  by  constant  speed  motors, 
on  which  emergency  work  can  be  performed  by  the  erecting 
shop  men.  A  number  of  small  lathes,  punch  and  shear,  saw, 
grinders,  etc.,  are  placed  inside  of  the  columns  on  the  other 
side  of  the  erecting  shop  for  small  emergency  work.  There  are 
also  several  portable  lathes. 

A  study  of  this  tool  arrangement  indicates  the  care  that  has 
been  taken  to  reduce  the  transportation  of  material  to  a  mini- 
mum. In  each  section  there  will  be  found  tools  suited  for  doing 
all  parts  of  the  work  on  any  part  of  a  locomotive,  the  lighter 
sections  being  machined  on  the  small  tools  in  the  outside  bay  and 
the  heavier  work  on  the  heavy  tools  under  the  crane  and  a 
space  provided  at  each  point  for  the  assembling.  For  instance, 
all  motion  work  is  collected  at  the  center  of  the  shop;  the  driv- 
ing box,  shoe  and  wedge  work  is  immediately  adjacent  to  the 
driving  wheel  work,  as  it  should  be,  and  also  near  the  cleaning 
vat,  and  so  it  goes  throughout  the  shop. 


In  a  later  issue,  after  the  shop  has  been  in  operation  for  some 
time,  we  hope  to  be  able  to  discuss  this  feature  in  view  of  the 
actual  work  being  performed. 

Extending  out  from  the  light  machine  tool  bay  in  the  center 
of  the  shop  is  a  building  about  41  x  61  ft.,  arranged  in  two  floors, 
in  which  is  located  the  fans,  their  coils  and  air  intakes,  and  also 
a  laboratory  and  a  large  locker  room.  The  air  from  the  fans  is 
discharged  through  an  underground  conduit  along  one  side  of 
the  erecting  shop  with  exits  close  to  the  posts  and  just  inside 
of  the  wall.  For  the  other  bays  of  the  shop  the  hot  air  is 
conveyed  through  overhead  galvanized  iron  piping  with  dis- 
charges at  every  alternate  posts  in  all  bays. 

Storehouse. 

One  of  the  largest  rairload  storehouses  in  the  country  forms 
part  of  this  plant.  It  is  a  building  80  ft.  in  width,  500  ft.  long, 
and  three  stories  high,  parallel  to  and  150  ft.  away  from  the 
erecting  shop.  The  building  is  of  slow  burning  mill  construction 
with  brick  walls  and  is  surrounded  on  three  sides  by  a  platform 
16  ft.  in  width.  100  ft.  of  the  first  and  second  floors  at  the  west 
end  of  the  building  is  reserved  for  office  use.  On  the  first  floor 
are  situated  the  quarters  of  the  superintendent  of  shop  and  the 
storekeeper,  while  on  the  scond  floor  are  located  the  stationer, 
doctor,  who  is  provided  with  an  emergency  hospital  fully 
equipped,  telephone  exchange,  quarters  for  the  apprentice  school, 
and  a  meeting  room. 

This  storehouse  is  intended  to  be  the  main  distributing  center 
for  all  material  used  on  the  Western  Grand  Division  of  the 
railroad.  On  the  first  floor  are  located  cases  for  holding  the 
material  handled  in  the  largest  quanties,  as  well  as  the  receiv- 
ing and  shipping  rooms.  On  the  second  floor  is  the  stock  of  sta- 
tionery and  material  cases  for  handling  the  small  stock.  The 
third  floor  is  given  up  to  the  storage  of  material  in  original 
packages,  which  is  not  worked  over  in  the  storehouse,  or  is  of  a 
bulky  nature.    Two  motor  driven  elevators  are  provided,  serv- 
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ing  all  three  floors,  one  being  located  in  the  receiving  room  on 
the  first  floor  and  the  other  in  the  shipping  room.        .&    ^ 

An  interesting  feature  of  the  design  of  this  building  is  that 
the  form  of  material  case  to  be  used  was  first  adopted  and  then 
the  windows  and  framing  were  designed  to  suit  the  cases.  These 
cases  are  5  ft.  in  width  at  the  bottom  and  are  separate!  by  a 
space  of  the  same  width,  making  the  spacing  of  windows  at  10 
ft.  centers.  The  windows  themselves  are  7  ft.  in  width  and  lo- 
cated directly  opposite  the  aisle  between  the  cases. 

The  heating  of  this  building  is  by  direct  radiation  in  the  ofiice 
section  and  by  indirect  system,  having  duplicate  fans,  in  the 
storeroom  section.  It  is  lighted  throughout  by  incandescent 
lamps.  ,,.  ..-.. 

Just  to  the  north  of  the  storehouse,  and  separated  from  the 
platform  on  that  side  by  the  clearance  of  one  track,  is  a  large 
casting  platform  tJo  ft.  in  width  and  518  ft.  long,  built  at  car 
floor  level.  This,  and  the  track  serving  it  to  the  north,  are 
covered  by  a  10  ton,  59  ft.  girder  crane,  the  runway  of  which 
extends  far  enough  under  the  yard  crane  to  permit  the  transfer 
of  material  between  the  two  without  rehandling.  Between  this 
platform  and  the  erecting  shop  there  is  a  space  of  62  ft.  in  which 
there  are  two  tracks,  the  remainder  of  the  space  next  to  the 
erecting  shop  itself  being  clear  and  to  be  used  for  the  storage  of 
little  used  material  or  parts. 

Oil  House. 

Situated  west  of  the  erecting  shop  and  storehouse  at  a  distance 
of  220  ft.  is  the  oil  house.  This  structure,  which  is  built  entirely 
of  concrete  below  the  platform  line,  has  side  walls  of  brick  and 
roof  of  concrete,  water  proofed  with  a  five  ply  pitch  felt  and 
gravel  covering.  Special  attention  has  been  given  to  making  the 
building  entirely  fireproof  and  no  combustible  material  has  been 
used  anywhere  in  its  construction.  Tanks  for  storage  of  the 
various  oils  with  the  exception  of  kerosene  and  gasolene  are 


located  in  the  basement  of  the  building  and  under  the  platform. 
Kerosene  and  gasolene  are  stored  outside  in  two  elevated  tanks, 
each  having  a  capacity  of  20,000  gallons.  These  oils  are  handled 
to  the  storage  tanks  from  cars  by  motor  driven  power  pumps 
located  in  a  separate  compartment  on  the  west  side  of  the  build- 
ing. From  the  tanks  kerosene  and  gasolene  is  distributed  and 
barrels  filled  by  gravity.  For  handling  oils  stored  in  the  tanks 
located  in  the  basement  and  used  in  considerable  quantities,  five 
Gilbert  and  Barker  power  pumps,  each  having  a  capacity  of  40 
gallons  per  minute,  are  provided.  Ten  Bowser  self-measuring 
pumps  are  also  located  in  the  pump  room  for  handling  as  many 
diflferent  kinds  of  oils  in  small  quantities.  The  power  pumps  are 
driven  from  line  shafting  run  by  a  3  horsepower  440  volt  West- 
inghouse  A.  C.  motor. 
The  tank  capacities  and  the  list  of  oils  to  he  haadkd  is  as 

follows  :  '^V:'    ^■:^'-";v>"''.^\;  ';;•:•;  .1- 


Kerosene 

Gasoline   

Fuel     

Car    ........ . 

Valve 

Mineral    Seal    . . . . 

Black     .:, 

Gas  Engine  . . .  .si 
Renown  Engine  ^i 
Franklin  Engine  . 
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A  compartment  20x36  ft.  is  provided  in  the  building  for  the 
storage  of  baled  waste.  For  the  easy  handling  of  this  material 
an  overhead  trolley  arrangement  has  been  installed. 

Power  House. 

A  power  house,  thoroughly  modern  in  every  respect,  forms  not 
the  least  important  part  of  this  shop  plant.  Its  location  can  be 
seen  by  reference  to  the  general  view.  It  is  a  brick  structure, 
with  a  concrete  roof  covered  with  five-ply  felt  pitch  and  gravel 
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covering.  It  measures  87  ft.  7  in.  x  120  ft.  outside  dimensions, 
and  is  divided  into  practically  two  equal  longitudinal  sections, 
the  one  to  the  north  being  the  boiler  room  and  the  other  the 
engine  room.  In  the  former  are  at  present  provided  four  400 
h.p.  Sterling  boilers,  arranged  in  two  batteries;  space  is  also 
provided  for  the  installation  of  two  additional  units  of  the  same 
size.  The  boilers  are  equipped  with  Green  chain  grate  stokers 
and  furnish  saturated  steam  at  150  lbs.  pressure.  Special  atten- 
tion has  been  given  to  the  mchanical  handling  of  coal  and  ashes. 
The  coal  is  discharged  into  a  track  hopper  just  outside  the 
power  house,  and  conveyed  to  the  concrete  bunkers  over  the 
boilers  by  an  inclined  belt  conveyor.     From  these  hoppers  it  is 


well  as  all  crane  motors.  The  current  from  the  alternators  is 
3-phase,  60  cycle,  at  440  volts,  is  used  for  general  lighting  and 
for  all  constant  speed  motors  throughout  the  plant.  In  addition 
a  25  kw.,  125  volt  Curtis  turbo  generator  and  a  25  kw.,  125  volt 
Westinghouse  motor  generator  set,  are  provided  for  exciting  and 
auxiliary  lighting  purposes.  In  the  engine  room  are  also  found 
an  Ingersoll-Sargent  cross  compound  two  stage  class  G  air  com- 
pressor having  a  capacity  of  2,100  cu.  ft.  of  free  air  per  minute, 
as  well  as  a  Franklin  duplex  two-stage  compressor  of  2,000  cu.  ft. 
capacity. 

In  the  basement  of  the  engine  room  are  the  pumps  for  water 
and    fire    service,   as    well    as   a    Westinghouse    LeBlanc    motor 
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fed  directly  to  the  chain  grates  by  gravity.  The  ashes  discharge 
into  small  ash  cars  located  in  a  tunnel  beneath  the  boilers,  which 
are  hoisted  to  an  overhead  hopper,  into  which  they  are  auto- 
matically dumped.  From  this  hopper  they  are  discharged  into 
the  ash  cars  outside  of  the  building  without  further  handling. 

The  other  boiler  room  equipment  consists  of  two  Blake 
I4x8x  12  in.  plunger  type  duplex  boiler  feed  pumps  and  a  3,000 
h.p.  Stillwell  feed  water  heater,  the  latter  being  located  on  a 
platform  over  the  feed  pumps.  The  stack  is  200  ft.  in  height, 
built  of  reinforced  concrete,  the  construction  work  being  by  the 
General  Concrete  Construction  Co.  A  Locke  damper  regulator 
has  also  been  installed. 

In  the  engine  room  there  is  one  750  k.  v.  a.  Westinghouse  gen- 
erator driven  by  a  Parsons  turbine.  Foundations  and  space  are 
also  provided  for  two  additional  turbines  of  the  same  size,  to 
serve  future  requirements.  A  200  kw.  Westinghouse  generator 
direct  connected  to  a  300  h.p.  Erie  Ball  cross  compound  engine 
has  been  transferred  from  the  old  power  house.  There  is  also 
one  100  kw.  and  one  200  kw.  Westinghouse  induction  motor  gen- 
erator set.  which  furnish  direct  current  at  220  volts  for  the  oper- 
ation of  the  motors  of  this  type  on  some  of  the  machine  tools,  as 


driven    condenser    for    handling    the    steam    from    the    turbine. 

Adjacent  to  the  power  house  is  a  large  concrete  reservoir  of 
1,000,000  gallons  capacity,  which  in  addition  to  the  water  supply 
is  also  used  for  cooling  purposes,  the  discharge  from  the  tur- 
bine condensor  being  sprayed  through  Koerting  nozzles. 

All  piping  between  the  power  house  and  various  buildings  is 
carried  in  a  concrete  tunnel  or  in  conduits.  The  wiring  is  en- 
tirely overhead,  being  carried  on  steel  towers  and  wooden  poles. 

Yard  Crane. 

The  yard  crane  is  of  40  tons  capacity,  the  runways  being  30 
ft.  in  height  and  80  ft.  apart.  It  adjoins  the  machine  and  erect- 
ing, smith  and  car  shops,  and  is  but  40  ft.  away  from  the  end 
of  the  boiler  shop,  and  also,  as  above  mentioned,  serves  the  end 
of  the  casting  platform.  Passing  underneath  it  at  right  angles 
there  are  11  tracks,  of  which  two  serve  the  casting  platform, 
three  enter  the  erecting  shop,  one  passes  through  the  heavy 
machine  bay,  one  through  the  smith  shop  and  two  enter  the 
boiler  shop.  This  makes  it  possible  to  transfer  any  heavy  mate- 
rial from  a  car  on  any  track  directly  to  the  shop  wherein  it  is  to 
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be  used.    This  and  all  other  cranes  in  the  plant  were  furnished  water,  and  also  that  the  balanced  compound  was  more  economi- 

by  Niles-Bement-Pond  Co.  cal  than  the  simple  in  coal  and  about  the  same  on  water  con- 
sumption.         ;  . ;  .    -  ;'  Ai 

Boiler  and  Smith  Shops.                            ■:,.,.;  Of  course,  while  coal  and  water  economy  are  of  great  im- 

The  old  erecting  shop  and  the  old  boiler  shop  are  very  well '  portance,  the  total  efficiency  of  a  locomotive  must  also  include 

suited  for  their  new  uses.    Both  of  them  have  overhead  traveling  its  cost  of  maintenance,  and  on  this  feature  Bulletin  No.   1007, 

cranes,  the  former  being  a  30-ton  girder  crane,  59  ft.  in  length,  issued  by  the  American  Locomotive  Company,  to  whom  we  are 

serving  half  the  width  of  the  shop.     There  are  two  of  these  indebted  for  this  data,  states  that  all  three  of  these  locomotives 

cranes  in  this  shop  of  the  rope  drive  type,  but  it  is  planned  to  required  almost  exactly  the   same  expense  per  engine   mile  for 

replace  them  with  electric  driven  cranes  on  the  same  runway.  running  repairs  and  that  the  saving  of  a  balanced  simple  on  coal 

All  engineering  work  of  this  plant,  including  the  design  and  and  water  is  a  net  saving  which  is  not  oflFset  by  a  greater  ex- 
construction  of  the  buildings,  has  been   in  charge  of  Westing-  pcnse  of  up-keep. 
house.   Church,   Kerr   &   Co.,   10   Bridge   St.,   New   York.     The      Locomotive  No.  ..,.^.;^,v:,..,.,> 1010                 lois                 1041 

.    .  ^,  ■»  ypc      ••••>j#^r»irt  •>>•■•>*-•■#*•••  *'*'*  4*4-2  4*4-2 

work  has  been  under  the  direct  supervision  of  Mr.  F.  H.  Clark,  v;: . '  .  ;;.;^:'^    .;.-:^                     Bal.  Comp.     Bal.  Simple 

Gen.  S.  M.  P..  and  Thomas  Roope.  S.  M.  P.,  of  the  lines  east  ^ShTlf^riveV;;  lbs": ::::::::::: iiloMoS           1^540           ulS 

of  the  Missouri  River,  and  Willard  Doud,  shop  engineer  of  the        Cylinders,  diam.  and  stroke ......21  x  2«   15  &  25  x  26  17}4  &i7}ix28 

Diameter  drivers,  in.    ....,<... ......»«.....73  73  7S 

Burhngton  Lines.  Steam  pressure,  lbs.  .....;. .:;».,.i. v.. ..185                sio                iro 

Tractive   effort,   lbs .\<.-..  .24,700  22,500  29,600 

___^^_^^______  Total    heating    surface,    s<j.    ft „*^  ,.-2.825.5  3,209  2,715 

Number  and  size  of  flucs..,.....,v.V,.32G— 2          273— 2 J4              206—2 

,  ■.  ''    -i  24— 5J4 

COMPARATIVE  TEST  OF  FOUR-CYLINDER  BALANCED  Lf"8th  °f  fl"^^,  ft.  and  in,.....i.i,v.  ...16  o                 is-io                  is  o 

SIMPLE  LOCOMOTIVE  WITH  SUPERHEATER  Se^^fS^^  ft"':.''...'::::::.'::::::'* si        \T*        W'l 

.    .  Mileage   since    No.    1    or   2    repairs 24,623  34,324  12,680 

TIME  AND  TONNAGE. 

CHICAGO,   ROCK   ISLAND   AND    PACIFIC   R.\ILV(rAY.  Distance   between   terminals,   miles 181.1  181.1  181.1 

Average   total   time,    hrs.    and  min 5-6  6-7  $-68^ 

_                     ^         .     ,       -r^           ,                                       ....              ,  AvR,  ninnin?  time,  hrs.,  min.  and  sec. .  .4-32-26                 4-46-36                4-34-13 

On  page  467  of  the  December,  1909,  issue  of  this  journal  ap-      Number  of  stops,  average 6.33  7.15  14  6 

peared  a  very  fully  illustrated  description  of  a  4-cylinder  bal-  K^^l^terof^cars.^."!"^.  °".  .^T.'.".^.  .\'?.lV:.'.^.^:^7                rill               '^"^? 

anced    simple    locomotive    of    the    Atlantic    type,    which    was      Weight  behind  drawbar,  tons ....:. .401.24  406.47  404.05 

J       -.u        /-   I     u-    u   J                           1       ^            vu       J     t,      J  WATER   CONSUMPTION. 

equipped  with  a  Cole  high  degree  superheater  with  side  headers,  Avg.  temperature  of  feed  water,  degs.  F...42.3               42.18               48.16 

r>f   whirh   two   vvrrf   hiiilt   hv   flip    Am(^rir.Tn    T  ornmotive   Comn.inv        Average   steam   pressure,   lbs 177.3  195.4  170.5 

ot  wnicn  two  were  Duut  oy  tne  /\merican  Locomotive  v^ompany  ^y^jp^t  water  fed  to  boiler  (lbs.  per  hr.). -22,120                22,324                16,650 

for  the  Chicago,  Rock  Island  &  Pacific  Railwav.    These  are  the      Equivalent  evaporation  per  hr..  lbs 27,100  27,350  20,400 

,                     1           r            f    J          •        1      1                i-               vu                1-      X  Equiv.  evap.  per  sq.  ft.  H.   S.   per  hr.,  lbs.  .  .9.6                       8.53                       7.42 

only  examples  of  4-Cylindcr  simple   locomotives  with   superheater  Equivalent  evaporation  per  ton  mile.  lbs.. 1.907                     1.911                       1.67 

that  are  in  service  in  this  country,  although  the  same  type  has  Equjvalent  evaporation  per  lb.  coal,  lbs. .  .6.65                  7.47                  7.00 

■^'                 °                              -^  *^  Equiv.  evaporation  per  lb.  dry  coal,  lbs.... 7.07                     7.77                     7.47 

been  in  successful  use  abroad   for  a  number  of  years.  COAL    CONSUMPTION. 

TT  ji-  ii  J.  •  i-i  .i_        Total   weight  of  coal   used,   lbs 20.852  18:832  17.466 

Upon  delivery,  these  two  engines  were  put  into  service  on  the       p^^  cent,   moisture  in  coal 5.95  3.91  6  28 

Illinois  Division,  between  Chicago  and  Rock  Island,  a  distance      P*^""  "nt.  combustible  in  coal....... 84  47  84  36  83;8i 

,0  .,  ,  ,    ,        ,        ,.  ,        ,  ,  Average  coal  per  ton  mile,  lbs ......    .2868  .2557  .2885 

of   lOI.I    miles,   and   were  used   for   hauling  the    fastest   and    most        Average  dry  coal  per  ton  mile 2696  ,2456  .8836 

important  passenger  trains  on  that  division.     Other  power  also      ^Z'^^^  combustible  per  ton  mile 2422  .2157  .WM 

,                       ....          ...                 ,.     ,        ,     t            1  rsOTE. —  rests  made  during  severe  weather  with  range  of  temperature  from 

m  use  on  the   same  division   includes  4-cyunder  balanced  com-  2.5  to  36.5  degrees. 

pound  non-superheater  Atlantic  type  engines  built  by  the  Bald-  ^-— — ««_^«__ 

win  Locomotive  Works  in  1905*  and  2-cylinder  single  expansion  " 

locomotives  of  the  same  type,  some  of  which  have  superheaters  Successful  Salesmanship  means  correct  theory  put  into  suc- 

and  others  are  non-superheater.t    These  locomotives  were  built  cessful  practice.    It  means  the  welding  of  self-reliance  to  up-to- 

by  the  American  Locomotive  Company.  date  co-operative  methods;  it  means  the  conversion  of  capacity 

Full  advantage  has  been  taken  by  the  motive  power  depart-  into  ability;  it  means  facing  with  courage  life's  conditions  as 
ment  of  that  road  to  avail  itself  of  the  excellent  opportunity  of  they  are,  and  adapting  one's  self  advantageously  to  such  condi- 
determining  the  relative  value  of  the  various  designs  of  the  tions.  It  means  the  proper  adjustment  of  self  into  the  machinery 
same  type  of  locomotive  in  the  same  service  and  during  two  of  commerce  and  human  affairs.  It  means  adaptability,  resource- 
weeks  early  in  1910  a  series  of  comparative  tests  were  made  to  fulness,  courage,  patience,  fortitude,  quick  perception,  optimism 
determine  the  relative  coal  consumption  and  other  factors  of  and  enthusiasm.  It  means,  in  its  higher  sense,  skillful  and  har- 
the  different  locomotives.  The  ones  chosen  for  test  were  No.  monious  execution  upon  the  keyboard  of  human  nature.  The 
1016,  a  2-cylinder,  single  expansion,  non-superheater  engine;  No.  profession  is  dignified  enough  and  its  highest  exactions  are  uni- 
1045.  a  4-cylinder,  Baldwin  balanced  compound,  and  No.  1041,  versal  enough  to  challenge  the  admiration,  interest  and  genius  of 
a  4-cylinder  balanced  simple  with  superheater.  These  tests  were  the  greatest  intellects.— r.  H.  Bailey  IVhipple  in  the  Electric 
made  with  regular  trains,  Nos.  7  and  8,  between   Chicago  and  Journal 

Rock  Island,  and  in  the  table  below  are  shown  the  average  re-  

suit  of  six  trips  with  each  locomotive,  three  in  either  direction.  Telephone  Dispatching  ox  the  Louisville  &  Nashville    Ry.— 

The  trains  on  every  trip,  with  one  exception,  consisted  of  seven  The  Louisville  &  Nashville  has  ordered  a  complete  equipment  of 

cars  and  the  tonnage  hauled  was  approximately  the  same  in  all  Western  Electric  selectors  and  telephones  for  train  dispatching 

the  trials.  on  ^Jn,  Cumberland  Valley  and  Kentucky  divisions,  from  Cincin- 

Inasmuch  as  the  tests  were  conducted  in  very  severe  winter  nati  to  Norton,  304  miles.    There  will  be  six  circuits,  four  train 

weather,    the    results   obtained    represented    the   performance    of  wires  and  two  message  circuits,  with  a  total  of  162  stations.    The 

each   locomotive   under  adverse   conditions   and   therefore   bring  message  wire  circuits  to  be   used   for  general   railway  business 

out  more  clearly  the  relative  efficiency  of  the  three  classes  as  extend  from  Paris  to  Cincinnati,  from  Cincinnati  to  Corbin,  and 

concerns  fuel  consumption.  from   Corbin   to    Norton.     The   Louisville  &   Nashville  already 

The  line  from  Chicago  to  Rock  Island  is  practically  level,  all  has  Western  Electric  train  dispatching  equipment  between  New 

grades  are  short,  the  maximum  grade  being  but  40  ft.  to  the  Orleans  and  Mobile,  140  miles, 

m^e.    None  of  the  curves  are  sharp,  the  worst  one  being  4  degs.  

^°  *"'"■  Department  of  Agriculture  reports  imply  that  last  summer's 

A   study  of  the  results  in  the  table  will  show  that  the  bal-  forest   fires   either  burned   or   killed   between   one   and   two   per 

anced  simple  was  decidedly  more  economical  on  both  coal  and  cent,  of  the  total   stand  of  national   forest  timber.     The  total 

•Tor   full  dimensions   and   general   description,   see   American   Engineer,  ^"^O""*  O^  timber  killed   or  destroyed   in   Montana  and   Northern 

November,  1905,  p.  410.                   ....  Idaho  was  Over  six  billion  board  feet,  and  the  area  burned  over 

T  for   lull   dimensions  and   general   description,   see   American   Engineer,  •           .      .,                                 .                       ,             .,,. 

.Sept..  1905,  p.  329.  IS  put  at  Over  one  and  one-quarter  million  acres. 
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THE   RAILROAD    CLUBS 


Surprise  has  many  times  been  expressed  that  more  real  benefit 
to  the  railroads  of  this  country  has  not  been  obtained  through  the 
orj^anized  railroad  dubs  located  in  the  principal  railroad  cen- 
ters throughout  America.  While,  of  course,  all  of  these  clubs 
are  of  more  or  less  value  to  their  members,  this  becomes  in- 
signiricant  when  it  is  considered  what  they  might  be,  not  only  to 
their  own  nicmiiers,  but  also  to  the  members  of  all  other  clubs. 
Here  is  really  a  clearing  house  for  the  observations  and  expe- 
riences of  the  best  men  in  the  country,  already  organized,  from 
which  not  one-tenth  part  of  their  value  is  available  for  gen- 
eral use. 

C.  E.  Turner  several  years  ago  suggested  in  these  col- 
umns that  all  of  the  clubs  throughout  the  country  discuss  the 
same  siii)ject  at  corresponding  meetings.  Mr.  Vaughan  in  his 
presidential  address  before  the  Master  Mechanics'  Association 
in  1909  suggested  that  the  railroad  clubs  should  be  depended 
u[)on  to  thoroughly  thresh  out  the  subjects  which  were  to  come 
l)efore  the  Association,  so  that  decisive  and  positive  conclusions 
could  be  reached  on  the  various  important  subjects  that  were 
brought  up. 

lioth  of  these  suggestions  arc  excellent,  and  it  is  now  further 
siigj>iste(l  that  all  of  the  clubs  affiliate  into  one  organization, 
and  that  a  permanent  secretary,  provided  with  suitable  office 
force  and  properly  recompensed,  be  employed.  Further,  that 
the  American  Railway  Association  be  requested  to  name  a  con- 
sulting board  who  shonld  decide  what  subjects  are  most  worthy 
nf  (li.scussion,  and  that  the  permanent  secretary  througli  the  me- 
dium of  the  local  secretaries  o1)tain  papers  to  be  presented  by 
eacli  of  the  various  clubs  on  this  su1)ject,  where  it  could  be  thor- 
ougiiiy  and  com])letely  discussed.  The  papers,  with  the  discus- 
sion, should  be  returned  to  the  permanent  secretary,  who  would 
condense  them  and  put  tlie  whole  matter  into  suitable  shape  for 
I)ul)iication  and  for  the  use  of  the  committee  who  might  be  prc- 
l)aring  a  report  on  the  same  subject  for  one  of  the  National 
Associations. 

This  suggestion,  while  capable  of  criticism  on  a  number  of 
points,  and  possildy  not  suitable  for  adoption  in  its  entirety,  still 
has  many  points  of  practical)ility,  and  if  somethinqg  of  this  kind 
could  be  brought  aI)out  the  proceedings  of  the  Associated  Rail- 
road Clul»s  of  America  wonld  be  the  most  valuable  source  of 
information  on  railroad  topics  that  conld  possibly  be  compiled, 
and  with  the  certainty  assured  of  results  which  in  prospect  are 
now  largely  speculative. 


AN  UNDERLYING  FACTOR  IN  LOCOMOTIVE  HIGH 
SPEED  DEVELOPMENT 


It  is  not  a  matter  of  very  great  difficulty  to  trace  why  the 
railroads  of  other  countries  have  further  progressed  in  making 
minutes  equal  miles  than  what  has  been  accomplished  here.  The 
development  wiiich  the  high  speed  locomotive  has  attained 
abroad,  and  particularly  in  England  and  France,  is  largely  due 
to  the  high  jjlanc  ocupied  by  the  motive  power  department  in 
the  scheme  of  organization  which  prevails  in  those  countries. 
The  able  men  who  arc  at  the  head  of  this  particular  branch  of 
the  service  arc  free  to  work  out  their  ideas  in  practical  form, 
and  to  remain  untrammelled  I)y  the  interference  which  too  often 
here  renders  the  mechanical  department  subordinate  to  a  de- 
gree far  out  of  keeping  with  its  real  importance. 

The  foreign  motive  power  chief  is  supreme  in  his  capacity. 
He  reports  oidy  to  the  board  of  directors,  and  he  has  large 
funds  appropriated  animally  for  the  sole  conduct  of  experimental 
work  along  the  lines  which  might  accrue  to  the  benefit  of  the 
service.  Consequently  a  thing  which  is  known  to  be  good  does 
not  have  to  be  abandoned  merely  on  account  of  some  incipient 
failure  in  minor  details,  or  when  the  costs  commence  to  run  up 
without  definite  return.  On  the  contrary,  the  advantageous  ar- 
rangement prevailing  is  such  that  errors  can  be  corrected  and 
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the  entire  scheme  slowly  perfected  until  it  is  capable  of  doing 
better  work  than  the  existing  appliances. 

The  mechanical  dcpart-ment  thus  endowed  with  positive  au- 
thority can  afford  to  spend  the  money  in  the  necessary  educa- 
tion of  the  men  who  will  handle  any  new  type  of  power  which 
it  may  have  evolved.  In  France,  through  an  admirable  system 
of  premiums,  it  rewards  the  engineers  and  firemen  for  good 
work,  as  it  just  as  effectively,  through  a  system  of  fines,  pun- 
ishes them  for  any  dereliction  of  duty.  The  principal  effort, 
however,  is  to  imbue  these  men  with  the  spirit  of  hearty  co- 
operation, and  the  success  of  this  laudable  endeavor  does  not 
fall  far  short  in  constituting  the  real  reason  why  the  United 
States  has  been  outstripped  in  the  speed  question  at  least. 

They  have  nothing  to  learn  from  us,  but  we  have  much  to 
learn  from  them  in  the  conduct  of  this  particular  feature,  and 
until  the  position  as  head  of  the  motive  power  department  is 
endowed  with  the  dignity  and  given  the  latitude  in  the  way  of 
expenditure  which  should  properly  be  associated  with  it,  not 
to  mention  freedom  from  interference,  that  department  cannot 
assume  the  lead  in  working  out  these  world  problems,  which 
in  all  other  respects  it  is  eminently  qualified  to  do. 


GASTON  DU  BOUSOUET 


Locomotive  development  in  France,  if  not  throughout  conti- 
nental Europe,  may  suffer  retardation  through  the  recent  death 
of  M.  du  Bousquct,  chief  mechanical  engineer  of  the  Chemin  de 
fer  du  Nord,  as  it  is  doubtful  whether  another  motive  power 
chief  can  be  found  with  sufficient  courage  to  undertake  the  bold 
experimental  work  which  had  become  so  thoroughly  identified 
with  this  eminent  executive,  and  from  which  the  railroad  world 
at  large  has  profited.  It  is  needless  to  recount  the  many  useful 
things  which  M.  du  Bousquct  has  done,  but  it  will  be  remem- 
bered that  he  was  the  first  to  apply  the  4-cylinder  compound 
principle  of  De  Glehn  on  the  French  Northern  Railroad,  and 
that  through  his  untiring  efforts  it  became  the  recognized  type 
for  high  speed  work  abroad. 

This  truly  efficient  machine  will  remain  as  his  greatest  monu- 
ment, but  in  many  other  details  his  memory  will  be  perpetuated 
in  foreign  railroad  service.  He  designed  the  powerful  suburban 
tank  locomotive,  which  so  simplified  the  great  problem  in  con- 
nection with  the  Paris  morning  and  evening  travel,  and  he 
courageously  introduced  into  the  practice  of  his  road  the  4-wheel 
pivoted  truck  for  passenger  cars  in  defiance  of  the  time- honored 
rigid  pedestal  arrangement.  The  last,  however,  and  probably 
what  will  prove  the  greatest  effort  in  a  useful  lifetime,  was  in 
the  perfection  of  a  water  tube  fire  box  for  locomotives,  on  which 
he  worked  with  jealous  care,  but  was  denied  the  reward  of  ob- 
serving in  practical  operation. 

M.  du  Bousquet  occupied  an  enviable  position  as  an  organizer 
without  a  peer.  A  no  mean  factor  in  the  success  of  the  neces- 
sarily complicated  De  Glehn  locomotive  was  the  careful  and 
patient  training  of  the  men  who  handled  it.  The  running  skill 
of  his  engineers,  which  cannot  ht  surpassed,  is  a  tribute  to  the 
thoroughness  with  which  this  training  was  accomplished.  He 
believed  in  educating  the  men  to  a  thorough  appreciation  of  every 
new  device  as  a  preliminary  to  its  appearance,  and  above  all 
thmgs  he  sought  to  place  them  in  sympathetic  accord  with  them. 

For  48  years  he  had  charge  of  motive  power  on  the  French 
Northern  Railway  and  passed  away  with  full  recognition  estab- 
lished of  his  genius  and  ability.  For  14  years  he  had  been  a 
niombcr  of  the  Legion  of  Honor;  he  had  been  president  of  the 
important  Society  of  Civil  Engineers;  was  a  member  of  the 
Council  for  the  advance  of  the  Central  School,  and  held  a  large 
number  of  foreign  decorations.  ,  ^- 


AN  AWAKENING  TO  THE  IMPORTANCE  OF  STAN- 
DARD REPAIR  PRACTICES 


To  secure  uniformity  in  the  various  repair  and  renewal  opera- 
tions, which  are  associated  with  iccomotive  maintenance,  should 
r-^operly  be  regarded  as  an  essential  feature  on  any  railroad  and 
particularly  in  instances  where  it  is  composed  of  a  number  of 


self-supporting  divisions,  those  ir.  possession  of  sufficient  facili- 
ties to  render  it  unnecessary  for  their  engines  to  be  sent  to  the 
system's  general  shop  for  overhauling.  Under  such  conditions 
each  division,  isolated  as  it  is  under  the  direct  supervision  of  its 
local  mechanical  management,  becomes  practically  a  complete 
railroad  in  itself  and  when  the  system  of  standardized  shop 
practice,  or  practically  maintenance  practice,  is  lacking,  it  is  quite 
likely  to  take  the  initiative  in  deciding  points  which  are  fre- 
quently arising  in  regard  to  repairs  and  renewals. 

In  consequence  many  railroads  exhibit  much  diversity  of 
opinion  and  practice  within  themselves.  Work  done  at  one  shop 
may  be  at  utter  variance  with  that  performed  in  another,  so 
much  so  in  fact  as  to  be  practically  unrecognizable,  and  illustra- 
tions are  numerous  where  parts  are  allowed  to  continue  in  ser- 
vice on  one  division  although  condemned  when  in  far  less  seri- 
ous condition  elsewhere.  This  was  a  very  prominent  feature 
of  railroading  all  over  the  country  not  more  than  20  years  ago, 
when  what  was  going  on  in  a  shop  100  miles  away  from  its  near- 
est neighbor  was  a  sealed  book.  The  old  school  master  mechan- 
ics exhibited  much  the  feeling  which  is  now  so  evident  among 
English  locomotive  superintendents ;  when  they  had  a  good  thing 
they  wanted  to  reserve  it  for  themselves,  and  even  the  heads  of 
the  motive  power  department  were  apparently  not  sufficiently 
progressive  to  encourage  the  interchange  of  ideas. 

Standard  repair  practice  is  even  to-day  practically  a  new  and 
undeveloped  scheme.  It  has  njt  progressed  with  the  rapidity 
and  certainty  which  has  been  so  characteristic  of  the  standardiza- 
tion of  parts  or  of  equipment,  or  even  shop  organization.  Defi- 
nite reasons  cannot  be  assigned  for  their  lack  of  interest  in  a 
subject  so  important,  but  a  conjecture  at  least  is  that  a  great 
many  superintendents  of  motive  power  do  not  believe  in  giving 
too  detailed  instructions  to  the  shop  as  to  how  the  work  shall 
be  carried  out,  because  they  opine  that  this  practice  is  liable  to 
produce  automatic  rather  than  active  wide  awake  foremen  who 
feel  their  responsibility  and  the  necessity  of  some  initiative  on 
their  part.  1:  :- -^^';- ; 

Close  familiarity,  however,  with  the  actual  daily  demand  on 
a  foreman's  time  will  readily  establish  this  view  as  fallacious. 
His  work  is  not  ordinarily  to  direct  men  in  the  performance  of 
their  duties,  but  to  plan  for  rapid  output  and  to  stand  ready  at 
all  times  to  cope  promptly  with  the  unexpected,  which  must 
necessarily  arise  no  mattx-r  how  perfect  the  system  of  organiza- 
tion may  be.  Thus  it  would  appear  that  if  the  commoner  opera- 
tions of  locomotive  repairs  were  standardized  the  value  of  the 
foreman  would  be  increased  through  more  time  being  permitted 
him  for  the  consideration  of  ends  and  means. 

There  is  no  point  in  favor  of  p-'ving  the  subject  more  atten- 
tion than  it  has  received  in  the  fact  that  it  would  establish  the 
cost  of  repairs  on  a  basis  which  would  permit  of  better  com- 
parison between  one  shop  and  another.  The  majority  of  the 
railroads  follow  the  plan  of  issuing  statements  showing  the  cost 
of  various  classified  repairs  at  all  shops  on  their  line,  and  quite 
frequently  these  figures  have  a  material  bearing  on  the  status 
of  a  master  mechanic.  This  is  u  rather  unjust  procedure  be- 
cause through  the  lack  of  uniformity  in  practices  followed  it 
may  cost  considerably  more  to  do  the  job  at  one  point  thin  at 
another.  A  partial  standardization,  at  least,  of  such  operation 
must  certainly  endow  these  repoils  with  more  value  than  they 
possess  at  present  and  the  importance  of  this  point  will  be 
generally  recognized. 

Reports  from  twenty  roads,  to  whom  this  jcrtirnal  addressed 
a  circular  letter  asking  for  information  on  their  procedure  in 
this  direction,  show  that  in  but  two  instances  there  is  anything 
like  thorough  standardization.  On  eight  roads  the  matter  is  in 
strictly  the  formative  stage,  while  ten  replies  indicate  practically 
no  repair  standards,  allowing  the  various  shop  heads  to  assume 
the  initiative.  The  various  wear  limits  allowed,  which  have 
been  featured  in  the  article  on  ?nother  page,  are  interesting  as 
illustrative  of  the  views  entertained  by  the  various  motive  power 
managements.  The  tone  of  their  correspondence  in  general  re- 
flected that  the  entire  matter  is  considered  as  a  good  and  rapidly 
awakening  proposition,  and  it  is  believed  that  much  will  be  done 
to  make  it  of  more  general  scope  within  the  near  future. 
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The  conversion  of  compound  to  simple  engines,  which 
has  been  a  prominent  feature  in  repair  shop  work  on  a 
number  of  roads  during  the  past  few  years,  draws  at- 
tention again  to  the  time-honored  and  still  unsettled  ques- 
tion as  to  whether  main  rods  can  be  so  satisfactorily 
welded  as  to  be  safely  returned  to  service.  Heretofore 
this  practice  has  not  been  viewed  with  favor  by  the  large 
majority  of  master  mechanics,  a  though  practically  universal  in 
the  instance  of  side  rods,  it  being  considered  preferable  to 
get  out  an  entire  new  rod  than  to  take  what  was  regarded  as  a 
chance.  Since  the  conversion  of  compounds,  however,  necessi- 
tates a  radical  change  in  the  existing  main  rod,  the  renewal  of 
this  latter  part  on  that  occasion  has  resulted  in  the  addition  to 
the  bill  of  a  formidable  item  of  expense,  and  various  expedients 
are  now  being  resorted  to  in  order  that  the  bulk  of  the  rod  can 
be  saved  by  piecing  it. 

In  the  case  of  the  original  four-cylinder  Vauclain  compound, 
for  instance,  the  front  end  of  its  main  rod  cannot  be  well  adapted 
to  the  crosshead  and  guide  arrangement  necessitated  by  the 
simple  cylinders,  its  its  key  slot  is  vertical,  whereas  the  hori- 
zontal slot  is  generally  preferred.  If  it  is  not  desired  to  piece 
the  rod  this  means  throwing  away  the  entire  part,  where,  with 
about  fourteen  inches  cut  off  and  a  new  end  added  would  save 
it.  A  new  main  rod,  including  forging,  machining,  etc.,  can  be 
easily  set  down  at  one  hundred  dollars,  thus  increasing  the  high 
cost  of  conversion  by  two  hundred  dollars  for  each  engine,  less, 
of  course,  the  scrap  credit  for  thj  old  parts. 

While  fully  appreciating  the  necessity  for  maximum  strength 
in  so  important  a  part,  we  do  rot  share  the  general  distrust 
associated  with  the  thought  of  welding  or  piecing  it  when  neces- 
sary. Realizing  the  importance,  from  an  economical  as  well  as  a 
practical   standpoint,   of  this  subject,  the  forging  operations  in 


several  prominent  shops  have  been  investigated,  and  from  the 
data  gathered  the  following  composite  practices  have  been 
evolved,  and  which  are  presentdl  for  the  interest  which  they 
undoubtedly  possess.  Since  a  commoner  weld  has  been  wrong- 
fully considered  adequate  for  side  rods  we  have  included  both 
side  and  main  rods  in  the  same  operation  in  order  that  the  very 
best  work  may  be  secured  in  connection  with  both  important 
parts. 

CHANNELED  OR   FLUTED  MAIN   AND  SIDE  RODS   OF  IRON. 

Short  heat  to  be  taken  six  or  seven  inches  from  end  and  upset  good.  A 
f]ah  should  then  be  laid  in  channel  on  either  side  and  common  scrap  weld 
effected. 

RECTANGULAR   MAIN   AND   SIDE  RODS   OF   STEEL. 

Broken  ends  wt  II  upset  to  give  plenty  of  stock.  A  long  scarf  to  be 
made  and  to  Ihe  siirface  of  (he  scarf  a  piece  of  iron  ■>4  in.  thick,  and  as 
wide  and  long  as  the  scarfed  end  of  the  rod  should  be  welded.  This  pro- 
vides an  iron  surface  for  the  welding.  After  weld  is  made  the  rod  to  be 
drawn  to  correct  length  and  straightened.  All  rods  to  be  thoroughly 
annealed. 

RECTANGULAR    MAIN    AND    SIDE   RODS    OF    IRON. 

Broken  ends  to  be  well  upset  to  give  necessary  amount  of  stock. 
Scarfed,   welded,   trimmed,  drawn  to  length  and  straightened. 

CHANNELED  OR  FLUTED  MAIN  AND  SIDE  RODS  OF  STEEL. 

The  channeled  or  fluted  sides  of  the  rod  on  each  side  of  the  break  should 
be  filled  the  full  width  of  the  channel  by  welding  on  pieces  of  iron.  The 
pieces  when  placed  on  the  rod  for  welding  should  be  allowed  to  project 
over  the  edges  of  the  break.  A  %  in.  hole  through  the  center  of  the  rod, 
about  3  in.  from  the  end  of  the  parts  to  be  welded,  and  through  which  the 
filling  pieces  may  be  riveted  will  be  found  convenient  to  secure  these  pieces. 
In  scarfing  the  broken  ends  care  should  be  taken  to  draw  these  projections 
down  over  the  steel  at  the  same  time  to  weld  the  iron  thoroughly  into  the 
steel.  The  purpose  is  to  secure  iron  surfaced  scarfs,  which  insures  a  more 
certain  and  solid  weld.     All  rods  to  be  thoroughly  annealed. 

Results  have  been  observed  where  the  above  practices  have 
been  applied  to  rods  which  failed  in  service  which  were  entirely 
satisfactory,  and  they  are  equally  applicable  to  cases  where  rods 
must  be  pieced  with  a  new  end  arising  through  change  in  the 
design.  Rods  should  never  be  re-channcled  in  any  case  after 
the  weld  has  been  made. 


The  Pilliod   Locomotive  Valve  Gear 


INGENIOUS  MECHANISM   FOR   IMPARTING  VALVE   MOTION  THROUGH   CROSSHEAD  CONNECTION.   WITHOUT 
THE    EMPLOYMENT    OF    EITHER    ECCENTRIC    OR    RETURN    CRANK. 


The  rapid  growth  in  popularity  of  the  Walschacrt  valve  gear  to  present  a  gear,  which  in  its  omission  of  the  fixed  or  shifting 

since   its   introduction    into   American   practice   has   not   by   any  link,  will   eradicate  the   errors   inseparable   from   that  device  in 

means  exerted  a  deterrent  effect  en  the  efforts  of  many  clever  whatever  form  it  may  be  employed, 

mechanics,   who   for  varying  peiiods  have  been   endeavoring  to  Prominent  among  the  valve  actuating  mechanisms  which  have 


CONSOI.IIIATION     LOCOMOTIVE     EollPI'KD     WITH     I'lLUIOD    LOCOMOTIVE . VALVE   GEAR. 


perfect  Other  and  simpler  arrangements  for  steam  distribution. 
Their  consideration  of  the  subject  has  been  largely  based  on  the 
necessity  for  evolving  some  form  of  outside  valve  gear,  which 
every  new  locomotive  makes  apparent  through  the  continually 


been  designed  to  meet  modern  requirements  of  utility,  accessibil- 
ity and  low  cost  of  maintenance  i^^^  the  Pilliod  Locomotive  Valve 
Gear,  manufactured  by  the  Pilliod  Brothers  Co.  In  its  particu- 
larly featured  and  most  interesting  form  which  is  here  illustrated 


decreasing  space  for  motion  work  underneath  the  engine;  and      the  motion  dispenses  with  the  return  crank  on  the  main  pin  (al- 
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though  by  turning  the  gear  end  for  end  the  latter  may  be  used  if 
desired),  and  derives  its  entire  movement  from  the  two  cross- 
heads.  The  general  arrangement  embodies  comparatively  few 
parts,  and  is  largely  devoid  of  complication.  ,..-V" 

In  the  near  view  herein,  of  a  recent  application  to  an  engine, 
the  motion  is  clearly  illustrated,  and  reference  to  the  explana- 
tory diagram  will  indicate  the  operation  of  the  gear.  It  should, 
of  course,  be  understood  that  the  diagram  represents  two  meth- 


point  (O).  At  an  intermediate  point  the  eccentric  arm  (M)  is 
connected  at  (T)  with  the  lever  to  the  radius  bar  (G),  by  the 
pin  (U).      ■-•■>>..  :;-^-: V>- 

As  the  crank  (C)  imparts  a  circular  motion  to  the  front  end 
of  the  eccentric  arm  the  lever  connecting  the  eccentric  arm  and 
the  radius  bar  permits  the  othe:  end  of  the  eccentric  arm  to 
travel  in  varied  planes  according  to  the  positions  of  the  cut-off, 
governed  by  the   reverse  yoke  at  the  control  of  the  engineer. 


s^J, 


.4 


■§m^; 


THE    GEAR    AT   CLOSE    RANGE,    SHOWING   CROSSHEAD    DRIVE. 


ods  of  connecting  the  motion,  in  order  to  illustrate  as  well  the 
practicability  of  a  return  crank  connection. 

As  all  so-called  radial  valve  g^ars  derive  the  mid-gear  motion 
of  the  valve  from  some  source  equivalent  to  an  eccentric  with  90 
degrees  angular  advance,  it  will  be  noted  that  this  arrangement 
is  equipped  with  an  imparting  motion  device,  comprising  a  cen- 
tral pivot  at  (A),  equipped  with  two  cranks  (B)  and  (C),  and 
which  are  arranged  at  an  angle  of  90  degrees.  The  crank  (B) 
gets  its  motion  from  the  crosshead  through  the  combination  lever 
(W),  and  the  crank  (C)  derives  its  motion  from  the  cross-shaft 
extending  across  the  engine,  and  connected  to  the  opposite  cross- 
head. 

Keach  Rod 


The  oscillation  of  the  radius  yoke,  through  the  radius  link,  raises 
and  lowers  the  front  rocker  a^m  (L),  and  imparts  vertical  move- 
ment to  the  forward  end  of  the  eccentric  arm  (M),  and  the 
combined  horizontal  and  vertical  reciprocatory  motions  cause  the 
intermediate  pivot  (V)  and  the  end  pivot  (D)  to  travel  i.n  ellip- 
tical paths.    ^:,v  •;:.'■  .;;/-/ 

The  intermediate  pivot  describes  a  perfect  ellipse,  that  is.  an 
ellipse  where  there  is  an  equal  amount  of  travel  on  each  side  of 
the  center  line  of  the  motion,  modified  by  the  radius  of  the  in- 
termediate link  (P);  while  the  end  pivot  describes  a  very  elon- 
gated ellipse,  and  compensates  for  and  dissipates  the  effects  of 
the  angularity  of  the  eccentric  arm  (M). 


SeTene  Shad 


Crossbcad  Opposite  Side 


EXPLAXATORY    DIAGRAM    OF    THE    GEXER.'VL    ARRANGEMENT. 


To  the  crank  (C)  is  attached  the  eccentric  arm  (M),  and  the 
opposite  or  free  end  of  this  eccentric  arm  is  connected  by  a  pin 
to  the  lever  (K).  This  lever  (K)  connects  in  turn  with  the 
rocker  arm  (L)  at  the  point  (E).  In  an  intermediate  position 
bet^veen  the  fixed  point  (I)  and  ^E),  the  arm  (L)  is  connected 
with  a  pm  (F).  The  lever  (J)  is  connected  at  the  pin  (U)  with 
the  radms  bar  (G)  of  the  reverse,  and  this  latter  in  turn  is  con- 
nected with  the  reverse  yoke   (H).  being  pivoted  at  the  fixed 


In  the  design  of  a  valve  motionlthe  gfeat  difficulty  has  always 
been  found  in  the  conversion  of  the  circular  motion  of  the  con- 
necting rod,  at  one  end,  into  the  reciprocal  motion  at  the  other. 
and  in  the  elimination  of  the  objectional  efl^ects  of  the  resultant 
angularities.  The  ellipse  of  the  Pilliod  locomotive  valve  gear  is 
divided  into  14  parts  for  each  piston  stroke,  in  each  motion. 
These  ellipses  represent  the  two  extremes  of  service  conditions, 
full  gear  and  25  per  cent,  travel,  and  are  the  same  in  forward 
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fhc  convefsion  of  coni[)ouiul  to  simple  engine?,  which 
has  been  a  prominent  fe;itnre  in  repair  shop  work  on  a 
nuniherol"  roads  ^during  the  past  few  year>.  draws  at 
tention  agaUi  to  the  time  hoivired  and  still  unsettled  (jnes- 
tiun  as  to  whether  main  rods  can  be  so  satisfactorily 
,.  weWed  ;jtfs  tO;  i^^^^  $afdy;  returned  ; to.  scrvrcc.  Heretofore 
this  practice  has  not  been  viewtd  with  favor  !>>•  the  lar^c 
majority  of  nuister  mechanics,  a  though  practically  universal  in 
the    instance    of    side    rixts,    Jt    being    considered    i)ri  ferable    to 

■  get  out  an  entire  ne\i;  rt«d  than -t  >  take  what  was  regarded  as  a 
chance.     Since   the  conversion   of  componnds,   Ikiw i-ni. r,  necessi- 

;^tates  a  radical  change  in  the  ex istmg  main  rod,  the  renewal  of 

'this  latter  part  On  tJiat  occasion  Las  resulted  in  the  addition  to 

the  bill  of  a  fornn'dahlc  jtoni  of  expense,  and  various  expedients 

arc  npvv  being  ri sorted  tw  m. order  tji^  the  bulk  ol  liic  rod  caa 

■  .'be  saved  by  piecing  it;.;:;  V   ."^^V  V'  /.":  '■•  -  '^■.  -       f      -^^  '"•"    ' ' ' 

In  the  case  of  the  original  four-cylinder  Vauclain  compound, 
for  instance,  the  fmirt  end  of  its  m;'in  rod  cannot  be  well  adiipted 
to    the   crosshcad    and    guide    arrangement    necessitated    by    Ibo 

•  siniple  cylinders,-  as ; Ha  key  slot  is  vertical,  whereas  the  hori- 
zontal slot  is  generally  preferred.  H  it  is  n<n  desire<l  to  piece 
the  rod  this  means  throwing  away  the  entire  part-,  where,  with 
about   fourteen  inches  cut  otT  an<l  a  new  end  a<!de(l  wouM  save 

,k.  .A  tiew  iilain  rod;  incbiding  forging,  niachitiing.  etc.,  can  t)e 
easily  set  down  at  one  hundred  dollars,  thus  increasing  the  high 
cost  of  conversion  by  two  bun.(U-ed  dollars  for  cacli  cngiue,  less, 
of  course,  the  scrap  credit  for  thj  old  parts.  :"'.•    :'--'>-K;;:\^>y.> 

;;;•  While  fully  appreciating  the; necessity  for  maxinnim  strength 
fit  so  important  a  ji-'irt,  we  do  not  share  tin.'  gemral  <listru,>t 
associated  with  the  thought  of  w-Ming  or  piiiciiii;  it  when  neces- 
sary. Realizing  tiic  importance,  from  an  ccononrical  as  w<ll  as  a 
practical  stan«ipoint,   of   this  subject,  the   forging  operations  in 


several  prominent  shops  have  been  investigated,  and  from  the 
data  gathered  the  following  composite  practices  have  been 
evolved,  and  which  are  presenteil  for  the  interest  which  they 
undoubtedly  possess.  Since  a  commoner  weld  has  been  wrong- 
fully considered  adefpiate  for  side  rods  we  have  included  both 
side  and  main  rods  in  the  same  operation  in  order  that  the  very 
best  work  may  be  secured  iu  connection  with  both  important 
parts.         :'r-.-v  s-v-'-v  \.-.  r  -^ 

CIIAN.\RLE!>  OR    FI.I'TF.n   XTaVn   ANTi  SIDE   RODS   OK   IRON. 

Short  licat  to  be  taken  six  or  $cv«.n  iurhis  from  end  and  upsil  good.  A 
i^Iab  should  ttitn  lic  laiil  in  <  lianiK  1  on  titliir  sidi'  and  cuiniTion  scrap  weld 
iffcctid. 

RECTANCIT.AR    MAIN    AM)    SIDE    RODS   OF    STEEI..   ^^z  •        .. 

r.rokcn  ends  will  \i[>'^vi  t(i  give  pUnty  of  stock.  A  long  scarf  to-be 
made  and  to  ihe  surface  of ,  Ibc  soarf  a  piece  of  iron  ^i  in.  thick,  and  as 
wid<-  and  loni;  as  the  scarfed  end  uf  tlif  rod  should  tic  wildid.  This  pro- 
vides an  iron  surface  for  the  weldinc;.  After  ueM  is  made  the  rod  to  be 
drawn  to  correct  length  and  btraiijlitened.  All  rods  to  be  thoroughly 
annealed. 

■,;:         RECTANGUr.AR    MAIN"    AND    .SIDE    ROD.S    OF    IRON. 
'    Uroken    ends    to   be    well     upset    to    give  j^tiece^sary    amount    of    Stodl(,' 
Scarfed,   welded,   trimmed,   ilrawn   to   length   .ind   ?-traif!htericd. 

CHANNELED  OR  FLUTED  MAIN  AND  SIDE  RODS  OF  STEEL. 

Till  ihaniult  d  (.r  fitited  siiKs  of  the  rod  un  each  vide  of  the  break  should 
he  fdled  the  full  width  of  the  chanm  I  by  welding  on  jaeccs  of  iron.  The 
pieces  when  placed  on  the  rod  for  welding  should  be  allowed  to  project 
over  the  edges  of  the  break.  A  }i  in.  hole  through  the  center  of  the  rod, 
about  3  in.  from  the  end  of  the  parts  to  be  welded,  and  through  which  the 
fdlif.g  pieces  may  be  rivelnl  will  be  fotmd  convenient  to  secure  these  pieces. 
In  r^earfiin:  the  broken  ends  v:\Tv  slictdd  b;-  taken  to  draw  these  projections 
down  over  the  steil  at  the  same  time  to  webi  the  iron  thoroughly  into  the 
steel.  The  purpose  i.s  to  secure  iron  surfaceil  scarfs,  wliieh  insures  a  moJV- ■ 
certain  .ind  solid  weld.     .Ml  rods  to  be  thoroughly  annealed. 

•     Results  have  been  observed  where  the  above  practices   have 
been  applied  to  rods  which  failed  in  service  which  were  entirely 
satisfactory,  and  they  are  etjually  applicable  to  cases  where  rods 
nuist   be  i)ieccd  with   a   new  end  arising  through  change   in   the.  : 
design.   Rods   should   never  be   rc-chaimeled   in   any  case  after- 
the  weld  has  been  ma<le.  .    .  ^   ^    i  ;• 


The   Pilliod    Locomotive  Valve   Gear 


■.,/..•■•,;■ 


.INdKNIOfS   MECTIANTSM    FOR    IM PARTT>:f,   VALVE    MO  ]  ION  TITROT^OII    CR(J.-SIIK.\D  rONNECtlON,   WITTTOirt- 
THE    E-MI'LOV-MKNT    OF    EJllIER    E(  L ICNTRIC    OR    RETIRN    CRANK.  "  :; 


The  rapid  growth  in  populhritv  of  the  iVafscha^Tt  valve  gear  to  present  a  gear,  wliich  rn  its  omission  of  the  fixed  or  shifting 

since    its   introduction    into   Ain-Ji;can    practice   has    not   by   any  link,  will   eradicate   the   errors   inseparable   from   that   device  in 

means  exerted  a  deterrent  eflfcct  en  the  efforts  of  many  clever  whatever  form  it-  may  be  employed.  ,  ':  '^'^^■^:.^'.''-:--:~--'^-.') ./■'■ 

mechanics,   who  .for.  varying  peiirtds   have  been   endeavoring  to  Prominent  among  the  valve  actuating  mechanisms  which  have 


■'VV.    ■    .     ■■ 


n.\-;(.MI'\  r|o\     riM  iiMoTIVr     KoT'lPPKn  .WITH     I'lI.I.IOIi    I.Oi  OMoTl  VK  .  VMAT.   tiKAR. 


perfect  other  ;nid  simpler  arrangeitients  for  steam  distribution. 
Their  consitleratioii  of  the  subject  has  been  largely  based  on  the 
necessity  for  evolving  some  forni  of  outside  valve  gear,  which 
every -pew  .JocomotKc  makes  apparent  thrL>ut;h  the  continually 
decreasing  space  fOi*  motion  work  underneath  the  engine;  and 


been  designed  to  meet  modern  requirements  of  utility,  accessibii-'. 
ity  and  low  cost  of  maintenance  i'.  the  Pilliod  Locomotive  Valve 
Gear,  manufactured  by  the  Pilliod  brothers  Co.     In  its  particu- 
larly featured  and  most  interesting  form  which  is  here  illustrated 
the  motion  dispenses  with  the  return  crank  on  the  main  pin  (al- 
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thotisli  l>y  tiirnini^f  the  pear  end  ior  end  the  latter  may  be  used  if 
desired),  and  derives  its  entire  movement  from  the  two  cross- 
heads.  The  Rcneral  arrangement  embodies  comparatively  few 
parts,  and  is  lare:ely  devoid  of  complication,: ;;  ;;v  ,.^  •  :;  7%  ;"  w 
In  the  near  view  herein,  of  a  recent  aiiplicntion  to  an  cncine. 
.the  motion  is  clearly  illn-^tralvd,  and  reference  to  tlie  explana- 
tory diagram  will  indicate  the  operation  of  the  gear.  Tt  should, 
pf  course,  be  nnderstQod  that  the  diagram  represents  two  meth- 


l)oint  (O).  At  an  intermediate  point  the  eccentric  arm  (M»  is 
connected  at  (T)  with  the  lever -to  the  radius  bar  (C),,  by  the 

'pin,  (uy.  i'-' ■-'::-■■  :'['■■  -".;•  '..,-^'.vi  i.r-  --'';J^"v:Cr-^;'-^';^''' '■■>'"."■;-  -/"^"  V; 

v.'As  the  crank  <C)itnparts  a  circular  motion  t<i  the  front  end 
of  the  eccentric  arm  the  lever  connectirig  the  eccentric  arm  and 
the  radius  bar  permits  the  othe;  end  of  the  eccentric  arm  to 
travel  in  varied  planes  according  to  the  pOsitibiis  of  the  cirt-oflf, 
governed  by  the  reverse  yoke  at  the  wntfol  of  the  engineer. 


'K.i'-i"\. 


;•     H-.V'-  '■■*■ 


^   ,      'fHt:    GEAR    AT    CLOSE    RAXGE,   SHOWING    CRU^SllEAU    liRlVE* 


.r't  '...■", 
•J  '*■--  '• '_ 


%c- 


../ods  of  connecting  the  motion,  in  order  to  illustrate  as  well  the 
impracticability  of  a  return  crank  connection. 

.;^  As  all  so-called  radial  valve  g>ars  derive  the  mid-gear  motion 
■of  the  valve  from  some  source  equivalent  to  an  eccentric  with  90 
:  idcgrees  angular  advance,  it  will  be  noted  that  this  arrangement 
is  equipped  with  an  imparting  motion  device,  comprising  a  cen- 
tral pivot  at  (A),  equipped  with  two  cranks  (B)  and  (C),  and 
which  are  arranged  at  an  angle  of  90  degrees.  The  crank  (B) 
gets  its  motion  from  the  crosshead  through  the  combination  lever 
CW),  and  the  crank  (C)  derives  its  motion  from  the  cross-shaft 
extending  across  the  engine,  and  conn<f€tcd  to  the  opposite  cross- 


Ut;ach  Kud  y 


The  oscillation  of  the  radius  yoke,  through  thV  radius  link,  raises 
and  lowers  the  front  rocker  arm  (L),  and  imparts  vertical  move- 
ment to  the  forward  end  of  the  eccentric  arm  (M),  and  the 
combined  horizontal  and  vertical  reciprocatory  motions  cause  the 
intermediate  pivot  (V)  and  the  |ind  pivot  (D)  to  travel  in  ellip-. 
tical  paths.  :v^V'^■^/..■";.^ ':■•;;■  '  "j 

The  intermediate  pivot  describes  a  perfect  ellipse,  that  is,  an 
ellipse  where  there  is  an  equal  amount  of  travel  on  each  side  of 
the  center  line  of  the  motion,  mcdified  by  the  radius  of  the  in- 
termediate link  (P)  ;  while  the  end  piv'ot  describes  a  very  elon- 
gated ellipse,  and  compensates  for  and  dissipates  the  effects  of 
the  angularitv  of  thc.ccceiitric  arm  (M). 


teevemKIiah. 


\  '.-:'. 


Fised  Ttt.iikt 


\  :  C»»nu>:rtfoui«  iiseij    t 

■  \- 
...v  'a 


ii.ic 


\;t()~ -iiii-jtvi  t*,...,i„  cj ft,., 


tXPi..\^\j^y,  jiwihiAx "fl^ 


■j  "v"':  ■■-■ .-. 


To  the  crank  (C)  is  attached  the:ccceirtriG  arm<M);  and  tire 
opposite  or  free  end  of  this  .eccentric  arm  is  connected  by  a  pin 
to  the  lever  (K).  This  lever  i'K)  connects  in  turn  with  the 
rocker  arm  (L)  at  the  point  (E).  -In  an  intermediate  position 
bet^veen  the  fixed  point  (I)  and  VE).  the  arm  (L)  is  connected 
with  a  pm  (F).  The  lever  (J>  is  connected  at  the  pin  (U)  with 
the  radius  bar  (G)  of  the  reverse,  and  this  latter  in  turn  is  con- 
nrctcd  with  the  reverse  yoke   (H).  being  pivoted  at  the  fixed 


In  the  design  6f  a  valve  motion' the  great  diiliculty  has  alwavs 
been  found  in  the  conver.sion  of •  the  circular  motion  of  the  con- 
necting fOd,  at  one  end,  ijvto  the  reciprocal  motion  at  the  other, 
and  in  the  elimination  of  t1ie  objcctional  effects  of  the  resultant 
angularities.  The  ellipse  of  the  Pilliod  locomotive  valve  gear  is 
divided  into  14  parts  for  each  piston  stroke,  in  each  motion. 
These  ellipses  represent  the  two  extremes  of  service  conditions, 
full  gear  and  25  per  cent  travel,  and  are  the  same  in  forward 
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and  backward  motions.  It  should  therefore  follow  that  with 
the  two  extreme  positions  in  harmony  the  intermediate  positions 
will  show  corresponding  harmonization. 

Heretofore  when  the  valve  actuating  mechanism  has  been  con- 
nected to  the  eccentric  arm  at  a  point  intermediate  with  the  ends 
thereof  by  a  pivot  traveling  in  an  elliptical  path,  the  forward  end 
of  the  eccentric  arm  has  always  traveled  in  a  fixed  arc  or  accu- 


ing  parts  also  tends  to  reduce  the  effect  of  wear,  and  at  the  same 
time  this  feature  adds  to  the  ease  with  which  the  locomotive  is 
controlled  from  the  cab. 

In  the  case  of  a  gear  which  necessitates  the  use  of  a  link, 
errors  due  to  lost  motion  are  often  not  corrected  for  long  pe- 
riods owing  to  the  difficulty  of  making  some  of  the  adjustments, 
while  in  the  case  of  a  gear  without  wearing  parts,  other  than 


MOTION    DIAGRAM    OF    PILLIOD    L0CX)M0TIVE    VALVE    GEAR. 


rate  path,  and  the  ellipse  described  by  the  intermediate  pivot  con- 
nected with  the  valve  actuating  mechanism  has  always  been  ir- 
regular, being  greater  at  the  top  than  on  the  bottom,  and  caus- 
ing unequal  valve  travel  and  co.isequent  unequal  distribution  of 
steam. 

This  error  was  produced  by  connecting  the  forward  end  of  the 
radius  link  to  a  reverse  of  the  Marshall  type,  and  has  been  cor- 
rected by  the  employment  of  the  front  rocker  arm.  An  equal 
travel  of  the  valve  is  thus  secured  during  each  stroke,  producing 
uniform  admission  and  release  at  each  end  of  the  cylinder,  and 
cut-off  at  equi-distant  points.  Owing  to  the  employment  of'  the 
new  imparting  motion  device,  the  action  of  the  valve  is  undis- 


pins,  a  correction  is  so  easily  made  by  the  adjustment  of  tapers, 
or  by  the  insertion  of  new  parts,  that  the  general  performance  of 
the  engine  should  be  more  or  less  distinctly  benefited  in  the 
average. 


Telephones  on  the  Queen  and  Crescent. — The  telephone  is 
to  take  the  place  of  the  telegraph  on  one  of  the  most  important 
sections  of  the  Queen  and  Crescent  route  between  Cincinnati  and 
Chattanooga,  according  to  announcement,  made  recently  by  Gen- 
eral Manager  Horace  Baker.  On  the  137  miles  between  Dan- 
ville, Ky.,  and  Oakdale,  Tenn.,  the  installation  of  a  system  for 


0  9 
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VALVE    GEAR    ELLIPSE. 


a  a 

cross  section  through  yoke. 


turbed  and  unaffected  by  vibrations  and  lateral  movement,  such 
as  occurs  in  many  other  locomotive  gears  through  the  yielding 
of  the  springs  in  running  over  inequalities  of  the  track  or  in 
rounding  curves. 

The  claim  advanced  for  this  gear  is  that  it  can  produce  a 
greater  refinement  in  steam  distribution  than  has  heretofore  been 
accomplished,  implying  a  uniform  port  opening  at  all  points  of 
cut-off,  either  forward  or  backward,  together  with  uniform  cut- 
off, uniform  release,  25  per  cent,  cut-off,  with  a  75  per  cent,  rc- 
kase,  and  a  late  release  in  the  working  notches  of  the  quadrant. 

The  absence  of  large  or  flat  wearing  parts  in  a  valve  gear  is 
appreciated  by  those  charged  with  the  upkeep,  and  in  this  gear, 
as  in  several  others,  all  wear  is  faken  by  pin  connections,  which 
may  be  casehardened  and  replaced  when  necessary  at  a  mini- 
mum of  expense.    The  absence  of  any  great  weight  in  the  mov- 


dispatching  trains  by  telephone  has  been  authorized  and  will  be 
put  into  use  as  soon  as  completed. 


Work  on  the  Pennsylvania  Station  in  New  York  was 
started  May  i,  1904,  so  that  practically  six  years  and  seven 
months  were  consumed  in  making  the  excavations  for  the  foun- 
dation of  the  building  and  in  constructing  it.  To  clear  the  eight 
acres  of  ground  occupied  by  the  station  meant  the  razing  of 
some  five  hundred  buildings,  among  which  were  a  number  of 
churches. 


The  Eighth  Annual  Meeting  of  the  Railway  Storekeepers 
Association  will  be  held  at  Milwaukee,  Wis.,  on  May  22,  23. 
and  24.  191 1. 
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ELECTRICALLY  OPERATED  TURNTABLES 

If  a  new  enginehouse  containing  more  than  ten  stalls  was 
erected  which  did  not  include  a  turntable  operated  by  power  in 
some  manner  it  would  be  a  subject  of  very  decided  com- 
ment and  surprise  to  all  who  visited  it.  If  power  operated  turn- 
tables are  of  sufficient  advantage  to  be  installed  in  new  struc- 
tures, they  certainly  are  of  equal,  if  not  more,  advantage  at  ter- 
minals erected  a  number  of  years  ago.  Power  equipments  for 
this  purpose  are  practically  all  designed  and  suited  for  easy  ap- 
plication to  existing  hand  operated  turntables  and  a  few  mo- 
ments' calculation  would  quickly  show  that  at  any  busy  house,  in 
addition  to  the  advantages  of  more  rapid  and  positive  operation, 
there  is  also  a  very  satisfactory  money  saving  to  be  gained  by 
such  application.  /-'':    ■■.<■  ;;--^- 

At  practically  all  enginehouses  of  any  importance  electric  cur- 
rent is  available  and  in  such  cases  the  electric  tractor  can  be 
used.  A  complete  equipment  of  this  kind,  including  installation, 
costs  about  $1,500.    To  hand  operate  a  turntable  requires  at  least 


ELECTRIC  TURNTABLE  TRACTOR- 


:An   IS   AT  THE  CENTER  OF  THE  TABLE. 


two  men  (sometimes  15  or  20)  and  the  expense  for  this  labor  at 
15  cents  per  hour,  24  hours  per  day,  amounts  to  $2,628  a  year. 
With  an  electrically  operated  turntable  one  man  at  15  cents  an 
hour  is  required,  his  wages  coming  to  $1,314  per  year.  The  cur- 
rent for  this  operation  will  average  about  $8  per  month,  or  $96 
per  year,  and  a  charge  of  12  per  cent,  on  the  original  cost  will 
cover  the  interest  and  maintenance  charges  and  amount  to  $180 
per  year,  or  a  total  yearly  cost  for  the  electric  operation  of 
$1,590,  a  saving  of  $1,038  per  year  on  the  operation,  and  that  on 
the  basis  of  only  two  men  for  the  hand  operated  table. 

Of  course,  at  points  where  the  electric  current  is  not  obtainable 
a  gasoline  motor  or  air  motor  tractor  can  be  used  and  will  prob- 
ably show  practically  as  large  a  saving. 

For  electric  operation  the  tractor  generally  consists  simply  of 
a  very  heavy  cast  iron  frame  in  which  is  mounted  a  single  double 
flange  steel  tired  wheel  that  is  driven  by  a  motor  through  double 
reduction  gearing,  the  motor  beii-g  mounted  on  the  same  frame. 
A  powerful  brake  and  sanding  apparatus  also  forms  part  of  the 
equipment.  This  tractor  is  attached  to  the  table  by  a  hinged 
joint  connection,  which  not  only  minimizes  the  jar  to  it,  when 
a  locomotive  is  run  on  and  off  the  table,  but  also  permits  the 


ELECTRIC     TURNTABLE     TRACTOR     WITH     CAB     REMOVED. 

table  to  be  balanced  and  offer  the  least  resistance  while  the 
tractor  clings  close  to  the  drivhig  rail  and  is  given  sufficient 
adhesion  by  its  own  weight. 

From  the  motor  are  carried  the  leads  to  the  controller,  which 
is  located  in  a  cab  that  can  be  placed  on  the  table  or  tractor  as 
desired.  With  short  tables  this  is  sometimes  located  in  the  cen- 
ter, mounted  directly  upon  the  turntable  itself,  this  location  being 
chosen  because  of  the  minimum  jar  to  the  operator  and  equip- 
ment. Probably  the  most  suitable  location,  however,  is  to  mount 
the  cab  directly  on  the  tractor,  permitting  the  operator  to  have 
a  close  view  of  the  lining  up  of  the  track  rails.  The  controller 
is  somewhat  the  same  as  that  used  on  street  cars,  and  does  not 
require  the  services  of  an  expensive  operator. 

For  entirely  satisfactory  operation  a  motor  that  is  properly  de- 
signed and  suitable  for  frequent  starting,  capable  of  withstand- 
ing large  momentary  over-loads,  is  a  necessity.  Where  direct 
current  is  used  these  conditions  are  well  met  by  a  series  wound 
railway  type  of  motor,  and  in  case  of  alternating  current  instal- 
lation a  polyphase  slip  ring  induction  motor  is  best  suited.  The 
size  of  the  motor  is,  of  course,  dependent  upon  the  weight  and 
rolling  friction  of  the  table  as  well  as  its  diameter  and  it  is  sel- 


l^ty 


^     ;  COLLECTOR    FOR   OLD    TURNTABLES. 

dom  that  less  than  a  15  h.p.  motor  is  to  be  recommended.  Often 
motors  of  20  and  30  h.p.  are  specified.  Tractors  using  both  types 
of  motors,  as  designed  and  built  by  the  Westinghouse  Electric  & 
Mfg.  Co.,  are  shown  in  the  accompanying  illustration. 

A  recent  test  made  with  a  graphic  recording  meter  placed  in 
the  main  feeder  circuit  of  three  23  h.p.,  220  volt,  direct  current 
series  motors,   each   operating  a  70  ft.  turntable,  indicates  the 


TmP.M. 


TbvP  H 


RECORDING   AMMETER   RECORD   OF   CURRENT   REQUIRED    TO   OPERATE    TURNTABLES. 
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and  backward  motion-;.  It  slionkl  tlicrcforc  follow  that  with 
the  two  extreme  positions  in  liarinony  the  intermediate  positions 
will  show  corresponding  harmonization. 

Heretofore  when  the  valve  actuating  mechanism  has  been  con- 
nected to  the  eccentric  arm  at  a  [oint  intermediate  with  the  ends 
thereof  by  a  pivot  travelinj;  in  an  elliptical  path,  the  forward  end 
of  the  eccentric  arm  lias  alwavs  traviled  in  a  fixed  arc  or  accu- 


itis,'  parts  also  tends  to  rechice  tlic  effect  of  wear,  and  at  the  same 
time  this  feature  adds  to  the  ease  with  which  the .  locomotive  is 
controlled   from   the   cab.  ■'"''■.'■'^■\':-?:-'y:'-''' 

In  the  case  of  a  tfcar  which  necessitates  the  use  of  a  link, 
errors  due  to  lost  motion  are  often  not  corrected  for  long  pe- 
riods owing  to  the  difficulty  of  making  some  of  the  adjustments, 
while  in  the  case  of  a  gear   without  wearing  parts,  other  than.*'^ 


■  ,::;  ;  -■  '■..■'•{■;  ';■ 
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'rate  path,  ami  the  cllip-e  lU-ciib-hi  hy  the  intermediate  pivot  con- 
nected with  the  valve  actuating  mechanism  has  always  been  ir- 
regular, being  greater  at  the  top  tlian  on  tlie  bottom,  and  caus- 
,^  .  ing  unequal  valve  travel  anrl  co,iscf|ucnt  unequal  distribution  of 
steam. 

This  error  was  produced  liy  connecting  the  forward  end  of  the 
radius  link  to  a  reverse  of  the  Marshall  type,  and  has  been  cor- 
rected by  the  employment  of  the  front-  rocker  arm.  An  equal 
travel  of  the  valve  is  thus  securvd  during  e.ich  stroke,  producing 
uniform  a(l:TiiS.sidij  and  release  at  each  end  i>i  the  cylinder,  and 
•  ..■  cut-off  at  <;qui-distant  pf^ints.  Owing  to  the  employiiKiit  of  the 
'"■'new  imparting  motion  di  vice,  the.  actipn  of  the  valve  is  iindis.- 


pins,  a  correction  is  so  easily  made  by  the  adjustTnent  di  tapers, 
or  hy  the  insertion  of  new  parts,  that  the  general  performance  of 
the  engine  should  be  more  or  less  distinctly  benefited  in  the 
average.  :)     •'.......,■  v. \. -;  .v.  '■'■. 


Telephones  o.n  the  CJvees  and  Crescent. — The  telephone  is 
to  take  the  place  of  the  telegraph  on  one  of  tlie  most  important 
sections  of  the  Queen  and  Crescent  route  between  Cincinnati  and 
Cli.atlanooga,  according  to  announcement,  made  rcccntlv  by  (ien- 
<  r.il  .Manager  llor.ice  iiaker.  On  the  1,^7  miks  between  l)an- 
yillc.  Ky.,  and  Oakdale.  Tenn.,  the  instillatitui  of  a  sysfera  ip^ 


VMM.    t,l..\K    IM.I.Il'SE. 


(  koSS    SKCI  lo.V    TIIUolcn     MiKK. 


turbcd  ancf  Hhaffccted  by  vibrations  and  lateral  movement,  such 
as  occurs  in  many  other  locomotive  gears  through  the  yielding 
of  the  springs  in  running  over  inequalities  of  the  track  or  in 
rounding  curves. 

The  claim  advanced  for  this  gear  is  that  it  can  produce  a 
greater  refinement  in  steam  distribution  than  has  heretofore  been 
accomplished,  iinplying  a  uniform  port  opening  at  all  points  of 
cut-off,  either  forward  or  backw-'ird,  together  with  uniform  cut- 
off, uniform  release,  ^5  per  cent,  cut-ofif,  with  a  75  per  cent,  re- 
lease, and  a  late  release  in  the  working  notches  of  the  quadrant. 

The  absence  of  large  or  flat  wearing  parts  in  a  valve  gear  is 
appreciated  by  those  charged  with  the  upkeep,  and  in  this  gear, 
as  in  several  others,  all  wear  is  taken  by  pin  connections,  which 
may  he  casehardened  and  replaced  when  necessary  at  a  mini- 
mum of  expense.    The  absence  01  any  great  weight  in  the  mov- 


dispatching  trains  by  telephone  has  been  authorized  and  will  be' 
put  into  use  as  soon  as  completed. 


Work  on  the  Penn.svlva.nia  St.ation  in  New  York  was  v.. 7';. 
started  May  i,  IQ04,  so  that  practically  six  years  and  seven  "  *V!.> 
months  were  consume<l  in  making  the  excavations  for  the  foun- -■';.,■•.•> 
dation  of  the  building  and  in  constructing  it.  To  clear  the  eight  • -"!",';''■ 
acres  of  ground  occupied  by  the  station  meant  the  razing  of"j^".'.; 
some  five  hundred  buildings,  among  which  were  a  number  of 
churches. 


.^•>■:-■.^■ 


The  Eighth  Annual  Meeting  of  the  Railway  Storekeepers 
Associatio.v   will  be  held  at   Milwaukee,  Wis.,  on   May  22,  23 

and   24,    I9II.  ;.:;.•/'.:.  :^-,      .rt    > 
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vvv     ELECTRICALLY  OPERATED  TURNTABLES 

' '  If  ¥  nc\v' cn&iiriehbuse  conta  more   than  ten   stalls  was 

erected  whicli  did  not  include  a  turntable  operated  by  power  in 
<ni«c  tmim<^  it  ^touh\  l.e  a  ^uhy.-ct  -.f  vor^-  dcci<lcd^  comi-. 
oient  and  surprise  to  all  who  visited  it.  If  power  operated  tun;- 
-tablcs  are  of  sufficient  advantage  to  be  installed  in  new  struc- 
tures, they  certainly  are  of  equal,  if  not  more,  advantage  at  ter- 
rtiinais  erected  a  number  of  years  ago.  Power  equipments  for 
this  purpose  are  practically  all  desisfned  and  suited  for  easy  ap- 
plication to  existing  hand  operated  turntables  and  a  few  mo- 
ments' calculation  would  quickly  show  that  at  any  busy  house,  m 
n.l.hlion  to  the  advantages  of  more  rapid  and  positive  operation, 
there  is  also  a  very  satisfactory  money  saving  to  be  gained  by-;.- 
'■such  application.     j>.;-:;v:;!:V>;'-^'v' ;■.:''■  >■  :'-■■':■  ■.;-'~--'-^  --A 

At  practically  all  engincfiouses  of  any  importance  electric  cut-- 
rent  is  available  and  in  such  cases  the  electric  tractor  can  be"\ 
used.     A  complete  equipment  of  this  kind,  including  installation, 
costs  about  $1,500-.    To  hand  operate  a  turntable  requires  at  least 


.'    fl-KVTKH     rtK\T.\l;I.K   TK.\(  TOK— <:AB  IS.yXT  TH^  CKXTKK.yK  THK  TABLE. 

jiVtwo  men  (sometimes  15  or  26)  and  the  expense  for  this  labor  at 
:;■ '15  cents  per  hour,  24  hours  per  day,  amounts  to  $2^28  a  year. 
With  an  electiically  operated  turntable  one  man  at  15  cents  an 
hour  is  required,  his  wages  conung  to  $1,314  P*-'f  year.  The  cur- 
.-.Ofent  for  thi.s  operation  will  average  about  $8  per  month,  or  $96 
■■  -per  year,  and  a  charge  of  12  per  cent,  on  the  original  cost  will 
..cover  the  interest  and  maintenance  charges  an<i  amount  to  $iSo 
.;^,' per  year,  or  a  total  yearly  cost  for  the  electric  operation  of 
Vv..$lo9t>.  a  saving  of  $1,038  per  year  on  the  operation,  and  that  on 

■.-.the  basis  of  only  two  men  for  t!ie  hand  operated  table. 

'y,';:     ( )l'  c<:>urse.  at  puinls  where  the  electric  current  i-  not  obtainaltK- 

•-"'a  gasoline  motor  or  air  motor  tractor  can  be  used  and  will  prob- 

; '.jably  show  practically  as  large  a  saving,   /;■:-v.^';;^.;■.^;v   >./:•:■  v 

.'V:     For  electric  operation  the  tract(  r  generally  consists  simply  of 

;;)-;a  very  heavy  cast  iron  frame  in  which  is  mounted  a  single  double 

;..•■■  flange  steel  tired  wheel  that  is  driven  by  a  motor  through  double 

-V  reduction  gearing,  the  motor  beii'g  mounted  on  tlie  satne  frame. 

>' A  powerful  brake  and  sanding  i-pjiaratus  also  forms  part  of  the 

:.  equipment.     This  tractor  is  attached  to  the  table  by  a  hinged 

joint  connection,  which  not  only  minitnizcs  the  jar  to  it,  when 

-a  locomotive  is  run  on  and  off  the  table,  but  also  permits  the 


'  r^;-.  . ::  toCTRiC    tl KXTVm.K    TRAC TOk    W ITM     CAB    »K>IOVK|». 

table  to  be  bateticcd  aild  oflE<Er  tfie  least   resistance  while   the 
tractor   clings  close  to  the   tlriving   rail  and  is   given   sufficient 

.idhesion  by  its  own  weight.     .  ,    .    ;    -  ■ 

From  the  motor  arc  carried  th;  leads  to  the  cpnlrollcr,  which 
is  located  in  a  cal)  that  cfliv  lie.  placed  on  the  table  or  tractor  lis 
desired.  With  .<hort  table>  this  is  .sometimes  located  in  the  cen- 
ter, mounted  directly  upon  the  turntablv  itself,  this  location  being 
chosen  becau>e  of  the  nuninium  jar  to  the.  operator  and  equip- 
ment. Probably  the  iiiOst  suitable  location,  however,,  is  to  mount 
the  cab  directly  on  the  tractor,  ix-rniitting  the  oper.ltor  to  have 
a  close  view  of  the  lining  up  oi  the  track  rails.  The  controller 
is  somewhat  tlicsamt  a$  that %sed.;on  street  cars,  aiul  docs  iiot 
require  the  services  pt  an  expensive  operator.    -^^  ;;>"■:    7^; -; 

For  entirely  satisfactory  ojveratioti  a  motor  that  is  properly  de- 
signed and  -uitable  for  frerjuerit.  starling,  cap.-il»k  »'f  witlist.ind- 
ing  large  ^lojiieirtary, over-loads,  /is  a  necessity.::  'Whercv, direct 
current  is  used  thtse  conditions  are  tvell  met  by  a  series  woand 
railway  type  of  motor,  and  in  cabc  of  alternaihig[,:curm!t  JH>tal 
lation  a  polyphase  slip  ring  indatVton  liiotor  is  best  saited.  TIk 
size  of  the  motor  is,  of  course,  dependent  upon; the  weight  and 
rolling  friction  of  the  table  as  wcU  as  its;.diameter  and;  it  is.  a^^^ 


,  :  5V.>  .^;.  V.-J,  .-.   ppLLKtTOR   Rik   OJLU  TUHXTABl-KS. 

dom  that  less  than  a  15  h.p.  motor  is  to  be  recommended  Often 
motors  of  20  and  30  h.p.  arc  specified.  Tractors  using  both  types 
of  motors,  as  designed  and  built  by  the  Westinghouse  Electric  & 
Mfg.  Co.,  arc  shown  in  the  accompanying  illustration 

A  recent  test  made  with  a  graphic  recording  meter  placed  in 
the  main  feeder  circuit  of  three  23  h.p.,  220  volt,  direct  current 
series  njotprs,  each   operating  a  .70,  ft.  turntable,   indicates   the 


■  '!-'*■'.■' 
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amount  of  power  that  is  absorbed  by  one  of  these  motors  at  the 
instant  of  starting.  On  this  diagram  the  record  shows  where 
two  and  sometimes  three  tables  were  in  use  simultaneously.  It 
will  be  seen  that  a  loaded  70  ft.  table  requires  about  120  amperes 
at  the  moment  of  starting,  this,  however,  falls  almost  immedi- 
ately to  half  this  amount  to  keep  the  table  in  motion. 

For  supplying  the  current  to  new  installations  it  has  been  cus- 
tomary to  have  a  contactor  at  the  center  pin  and  connect  the 
power  circuit  to  it  underground.  This,  of  course,  is  advisable  in 
all  cases  where  possible,  but  in  application  to  existing  equipment 
it  is  often  impossible  and  in  such  cases  the  best  scheme  is  prob- 
ably the  use  of  an  overhead  contactor  that  is  supported  by  a 
framework  in  the  center  of  the  table.  These  collectors  have  been 
refined  after  long  experience  and  a  very  successful  arrangement 
is  shown  in  one  of  the  illustrations. 


sion,  which  latter  is  cast  integral  with  the  cylinder  body,  and  the 
springs  (F)  keep  the  strips  (E)  tight  against  the  circumference 
of  the  pistons. 


Railways  in  China. — Ten  years  ago  there  were  not  five 
miles  of  railway  in  operation  throughout  the  entire  length  and 
breadth  of  the  vast  empire  of  China;  to-day  something  like 
5,000  miles  of  railway  are  open  to  traffic  or  in  course  of  con- 
struction. No  longer  are  the  people  of  China  hostile  to  railway 
projects  in  any  part  of  the  country;  their  eagerness  to  have  them, 
indeed,  is  only  bounded  by  want  of  capital  to  construct  them, 
and,  here  and  there,  an  intense  reluctance  to  borrow  foreign 
capital  on  the  terms  capitalists  consider  will  adequately  guaran- 
tee the  safety  of  their  funds. 


AN  INGENIOUS  AIR  DRILL  PRESS  FOR  TOOL  ROOM 

WORK 


This  compact  air  drill  press  was  built  and  installed  in  the  tool 
room  of  the  Winona  shops,  Chicago  and  Northwestern  Ry.,  and 
is  said  to  be  the  most  useful  and  busiest  machine  in  that  depart- 
ment. Its  construction  is  clearly  indicat^J  in  the  drawing.  Fig. 
1,  and  it  can  be  built  of  any  size  mo?:  convenient,  but  in  this 
instance  the  cast  iron  round  base  (A)  is  14  in.  in  diameter  and 
V/i  in.  thick.  Although  the  drawing  lacks  dimensions,  they 
can  be  closely  approximated  with  this  fs  a  basis. 

The  plate  (A)  which  serves  m  the  double  capacity  of  drill 
press  base  and  table,  has  two  brackets  (B)  which  support  the 
15^  in.  vertical  columns  (C).  The  operating  handle  (D)  is 
pivoted  at  (E)  to  (I)  and  with  it  the  operator  feeds  the  drill. 
(I)  is  split  part  way  and  bored  out  to  fit  the  column  (C).  A 
set  screw  (G)  is  screwed  through  the  split  portion  and  is 
loosened  or  tightened  by  the  small  lever  (F)  on  its  head.  This 
permits  the  drill  to  be  -aised  or  lowered  to  suit  the  work  and 


Fig.  No.  i 


tightened  to  the  column.     (H)    is  a  sleeve  over  which  a  cord 
travels  to  a  weight  to  counterbalance  the  air  motor. 

If  a  Little  Giant  tell-tale  motor  cannot  be  obtained  a  suitable 
air  motor  is  suggested  in  Fig.  2  in  which  (G)  is  a  cast  iron 
body,  3  in.  inside  diameter,  with  a  partition  (H)  and  heads  (I). 
Within  are  two  rotating  pistons  (A)  mounted  on  a  shaft  (B) 
in  the  heads  (I),  out  of  center.  (D)  are  packing  strips,  and 
(C)  the  springs  which  hold  them  out  against  the  cylinder  wall. 
^E)  are  also  packing  strips  inserted  in  the  cylinder  body  exten- 


We  Find  It  Desir.^dle  in  the  Purchase  of  Material  to  keep 
in  mind  the  manufacturers  located  on  our  own  lines,  and  other 
things,  such  as  price,  quality  and  delivery  being  equal,  to  give 
them  the  preference.  The  difficulty  of  this  problem  is  to  deter- 
mine when  other  things  are  equal.  A  similar  difficulty  arises 
when  in  the  purchase  of  new  cars  or  locomotives  we  are  called 


Fig.  No.  2 

upon  to  make  a  selection  of  specialties,  and  we  have  to  de- 
termine for  instance,  whether  we  shall  continue  the  use  of  a 
certain  device  which  we  know  is  good,  or  try  one  which  looks 
good  and  is  offered  at  a  lower  price. — F.  H.  Clark  before  the 
University  of  Illinois. 


New  Car  Shop  for  the  Pennsylvania  Railroad. — On  account 
of  the  ir-'-asing  demand  for  all-steel  cars,  the  Pennsylvania 
Railroad  has  authorized  the  construction  of  an  additional  car 
shop  at  Altoona,  Pa.,  that  will  double  the  capacity  of  the  present 
one.  Work  on  it  will  begin  at  once,  and  it  is  expected  it  will  be 
ready  for  service  in  the  spring.  It  will  be  of  galvanized  iron  on 
solid  steel  frame,  90  feet  wide  and  540  feet  long.  Steel  passen- 
ger coaches,  baggage  and  mail  cars,  diners,  steel  freight  cars  and, 
in  fact,  every  kind  of  all-steel  car,  will  be  manufactured  in  this 
plant. 


Elevated  Road  to  Carry  Freight. — The  Boston  Elevated 
Railway  Company  has  e.xplaincd  to  the  city  council  of  Boston 
plans  it  has  formulated  for  carrying  baggage  and  freight  if 
permission  can  be  secured.  The  erection  of  a  large  freight  ter- 
minal is  one  of  the  features  of  the  enterprise.  According  to 
the  report  of  the  High  Cost  of  Living  Commission,  the  cost 
of  farm  products  might  be  reduced  to  some  extent  if  the  produce 
was  sent  to  Boston  on  the  electric  cars. 


Non-Shrinking  Alloy. — The  following  receipt  for  a  non- 
shrinking  alloy  was  recently  published  in  the  Metal  Industry:  Tin, 
50  pounds,  and  zinc  50  pounds,  gives  a  tough,  hard  metal  that 
runs  well.  It  is  improved  by  the  addition  of  2  pounds  of  bismuth. 
By  the  use  of  heavy  sprues,  and  by  pouring  cold,  the  slight 
shrinkage  may  be  largely  overcome. 


High  Speed  Locomotives 


A  REVIEW  OF  THE  DEVELOPMENT  WHICH  THIS  T\TE    HAS   ATTAINED   IN   VARIOUS   COUNTRIES   FOR   RUNS 

SCHEDULED  AT  OVER  SIXTY  MILES  AN  HOUR  :. 


High  locomotive  speed  is  a  definition  which,  when  viewed 
from  a  personal  or  a  purely  local  standpoint,  becomes  largely 
undefinablc.  For  instance,  what  may  be  regarded  as  high  speed 
on  one  road,  and  it  can  often  be  so  -.considered  when  the  mod- 
erate resources  of  that  road  are  reckoned  with,  becomes  never- 
theless only  of  the  average  when  contrasted  with  a  road  of 
greater  resources.  A  single  track  line  with  grades,  sharp  curves, 
and  many  stops,  in  connection  with  a  train  which  averages  forty 
miles  per  hour,  elapsed  time,  no  doubt  considers  such  showing 
as  commendable ;  whereas,  a  double  track  railroad,  with  a  train 
making  no  stops  over  fairly  level  country,  at  55  miles  per  hour, 
would  be  inclined  to  scoff  at  the  performance  of  its  neighbor. 
This  is  an  unfortunate  but  neverthelois  true  association  with 
American  railroads,  where  conditions  operating  for  and  against 
are  too  often  not  taken  thoroughly  under  consideration. 

This  is  why,  in  the  interesting  inquiry  into  high  speed  possi- 

^  bilities,  and  into  the  locomotive  development  which  must  neces- 

:'^  sarily  accompany  it,  that  the  Eighth  Session  of  the  International 

■\%  Railway   Congress   limited   all    consideration   of  the    subject  to 

'^  trains  whose  speed  on   regular  schedules  equals   or  exceeds  62 

miles  per  hour. 

One  mile  in  one  minute  is  generaly  regarded  as  the  slogan 
of  unusually  fast  performance,  and  in  thus  restricting  the  figure 
to  that  unquestionably  high  average  the  Congress  placed  itself 
in  a  position  to  unearth  all  that  pertains  to  the  requirements 
of  excessive  speed.  This  ruling  would  have  operated  seriously 
against  securing  statistics  from  American  railroads,  which  here- 
tofore in  compiled  form  have  been  lacking,  had  it  not  been  for 
the  wise  decision  of  William  Garstang,  the  American  reporter, 
who  urged  upon  the  Congress  the  necessity  for  reference  to  all 
speeds  over  fifty  miles  per  hour,  this  latter  figure  being  more 
nearly  the  exponent  of  high  speed  in  this  country  than  the 
somewhat  excessive  limit  determined  upon  by  the  Congress. 

The  inclination  of  the  traveling  public,  aUhough  its  wishes 
and  expect-ations  are  often  beyond  existing  possibilities,  has 
ever  tended  in  the  direction  of  fast  time,  and  notwithstanding 
the  poor  economy  which  this  operation  implies,  or  is  said  to 
imply,  it  has  become  apparent  that  its  wishes  can  no  longer  be 
denied.  Independent  of  this  important  factor  in  the  considera- 
tion, sustained  high  speed  has  always  been  of  unusual  interest 
and  fascination  to  railroad  men  of  the  entire  world,  no  doubt 
because  they  are  well  acquainted  with  the  difficulties  which 
must  be  overcome,  and  because  these  difficulties  themselves  act 
as  a  stimulant  towards  the  effort  to  overcome  them.  Extremely 
high  speeds,  that  is,  those  employed  in  regular  scheduled  runs 
of  60  miles  an  hour  and  over,  impose  many  intricate  problems 
upon  the  locomotive  designer,  and  necessitate  a  refinement  in 
development  along  certain  lines  which  at  slower  speeds  is  not  so 
important. 

Locomotive  design  for  such  exacting  service  has  been  a  ques- 
tion considered  several  times  by  the  International  Railway  Con- 
gress. At  the  London  session  in  1895  It  appeared  as  question 
''VI.,"  "Express  Locomotives,"  and  at  the  next  session  at  Paris 
m  1900,  question  "XII."  carried  a  very  similar  title,  "Locomo- 
tives for  trains  run  at  very  high  speed."  At  the  session  in 
Washington,  D.  C,  1903,  the  subject  was  again  discussed,  but 
not  limited  as  before  to  fast  locomotives  only,  as  question  "V." 
on  that  occasion  was  entitled  "Locomotives  of  great  power." 
Although  this  definition  includes  great  tractive  effort  rather  than 
high  speeds,  still  the  reports  submitted  also  gave  particulars  of 
a  number  of  notable  express  locomotives. 

Before  proceeding  with  the  subject  of  locomotive  design  on 
roads  and  in  countries  where  a  speed  of  60  miles  an  hour  is 
regulanly  employed,  it  is  fitting  to  say  that  this  speed  is  far 
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from  being  so  fully  identified  with  practices  in  the  United  States 
as  it  is  abroad.  Except  in  the  instance  of  two  roads,  one  of  55 
and  the  other  of  59  miles,  no  runs  are  scheduled  at  that  rate, 
although  the  time,  of  course,  is  made  and  exceeded  on  roads 
all  over  the  country  every  day.  Hence  the  question  put  by  the 
American  reporter  to  six  of  the  most  prominent  railroads  was 
modified  as  follows :  "Do  you  own  or  operate  steam  locomotives 
which  in  regular  service  are  required  to  transport  trains  at 
speeds  of  50  miles  per  hour  or  more?"  This  implies  a  reduction 
of  ten  miles  in  the  instance  of  the  similar  question  put  by  the 
foreign  reporter,  A.  Courtin,  to  the  railroads  of  all  countries 
except  America.    :'..■>%.■;•' 

Obstacles  to  Sustained  High  Speed. 

It  is  quite  evident  from  a  casual  study  of  the  situation  that 
had  the  question  been  submitted  by  the  American  reporter  in  the 
original  form  proposed  by  the  Congress  the  replies  would  have 
been  practically  negative  in  jrielding  any  information.  Locomo- 
tive designers  for  the  past  twenty  years  in  this  country  have  not 
been  aiming  at  speed  alone,  nor  speed  and  power  combined,  but 
speed,  power  and  reliability.  This  presents  the  real  difference 
between  our  own  and  foreign  practice,  where  strenuous  efforts 
have  been  made  to  cut  down  the  time  with  trains  of  existing 
weight. 

High  speed  trains  within  the  scope  of  the  question,  as  applied 
to  American  practice  which  is  now  under  consideration,  are 
ordinarily  composed  of  from  6  to  8  cars,  and  taking  the  average 
at  7,  with  a  loaded  weight  of  59.5  tons,  the  average  weight  of 
high  speed  trains  in  this  country  becomes  4x6.5  tons.  The  aver- 
age length  of  cars  over  the  faces  of  couplers  is  78  feet,  thereby 
making  the  length  of  the  average  7  car  train  546  feet  from  the 
face  of  the  coupler  to  the  rear  of  the  tender.  These  representa- 
tive weights  and  lengths  have  been  very  carefully  averaged  from 
Mr.  Garstang's  admirable  report  to  the  Railway  Congress. 

An  analysis  of  the  reports  from  foreign  roads  indicate  a  gen- 
eral lighter  average  weight,  but  the  diffeience  is  not  so  marked 
as  is  popularly  supposed.  The  highest  figures  for  train  weight 
is  about  400  tons,  this  operated  on  the  Great  Eastern  Railway, 
and  the  Great  Western  Railway,  both  of  England,  and  the  Or- 
leans Railway  of  France.  The  French  Eastern  Railway  ap- 
proaches this  figure  closely  with  374  tons.  With  these  excep- 
tions the  weights  of  foreign  fast  trains  are  variable,  but  weights 
of  over  300  tons  frequently  appear.  It  is  therefore  thought 
advisable  to  make  this  fact  prominent  early  in  this  article,  as 
a  very  common  misapprehension  exists  in  this  country  regarding 
the  presumed  lightness  of  foreign  railroad  trains. 

These  weights  behind  the  tender  have  been  practically  sta- 
tionary in  foreign  countries  for  a  number  of  years,  while  in  the 
meantime  the  locomotives  hauling  them  have  increased  g^reatly 
in  speed  and  power.  In  this  country  while  the  locomotives  have 
maintained  a  continuous  development,  the  weights  behind  them 
have  increased  in  proportion,  so  in  reality  no  higher  speeds, 
except  in  isolated  instances,  are  scheduled  than  were  in  vogue 
two  decades  ago.  It  is  admitted  that  great  changes  have  been 
made  in  the  design  and  construction  of  English  railway  carri- 
ages, with  a  corresponding  increase  in  unit  weight,  but  the  num- 
ber of  train  units  has  been  reduced,  and  the  total  train  weight 
will  show  little  variation  when  compared  with  the  figures  of 
past  years. 

In  the  comparison  between  high  speed  locomotives  at  hom« 
and  abroad  it  is  also  well  to  bear  prominently  in  mind  the 
difference  in  the  geographical  conditions  of  the  contrasted  rail- 
ways, which  necessarily  has  a  vital  bearing  on  the  question. 
American  roads  are  operated  through  territory  that  provides 
all  the  natural  obstacles  which  the  world  affords,  and  the  char- 
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acteristics  of  the  country  through  which  certain  lines  have  been  tive  lead  must  be  governed  by  the  stroke  of  the  engine  on  which 
laid  taxed  the  skill  of  the  locating  and  construction  engineers  to  it  is  used,  as  its  purpose  is  to  reduce  pre-admission  to  the  mini- 
its  utmost,  but  the  fact  remains  that  elevations  from  sea  level  mum  in  order  to  provide  the  necessary  mid-gear  lead  above  re- 
6,000  feet  have  been  surmounted.  Districts  of  a  mountainous  ferred  to.  This  applies  alike  to  all  Stephenson  shifting  link 
character  entail  a  succession  of  curves  of  small  radii,  which  gears,  irrespective  of  whether  the  motion  is  coupled  direct  or 
considerably  add  to  train  resistance  in  excess  of  the  grades  on  indirect,  or  whether  the  valves  are  of  the  flat  slide  or  piston 
which  they  may  be  located.    The  duty  of  the  American  locomo-  type. 

tive  at  such  points  is  not  measurable  m  the  reports  submitted  It  is   desirable  that  in  locomotives  intended  for  high  piston 

to  the  Congress,  as  there  are  no  comparative  foreign  conditions  speeds   that   all   counter-pressures   should   be   eliminated   to   the 

to  make  this  possible.  greatest  possible  extent,  and  with  pre-admission  beginning  at  a 

point  not  greater  than   i   inch  before  the  end  of  the  stroke  is 

The  4-4-2  and  4-6-2  Types  Now  Standard.  ^^^^^^^^  ^^^  ^,^^  ^^j^^^^  occurring  after  the  crank  pin  has  tra- 

The  present  design  of  American  locomotives  for  high  speed  versed  not  to  exceed  135  degrees  of  its  path,  the  most  advantage- 
work  requires  boiler  pressure  varying  from  180  to  225  pounds  ous  conditions  are  obtained.  To  this  end  "exhaust  clearance" 
per  square  inch,  the  boiler  being  exclusively  of  the  fire  tube  type  must  be  resorted  to,  and  the  amount  of  such  clearance  is  to  be 
and  generally  with  a  round  top.  All  locomotives  have  outside  regulated  entirely  by  the  valve  travel  and  stroke  of  the  engine, 
cylinders  whose  axis  is  parallel  with  the  top  of  the  rail,  and  Constant  lead  gears  with  stationary  links  on  the  Walschaert 
approximately  1^2  inches  above  the  center  of  the  main  axle.  principle,  and  designed  for  high  speed  locomotives  must  neces- 
For  the  fastest  trains  the  Atlantic,  or  4-4-2  type  is  favored,  sarily  be  required  to  provide  the  same  conditions  as  noted 
although  there  are  examples  of  the  4-6-2,  or  Pacific  type,  in  high  above,  and  if  possibilities  of  design  will  admit  of  these  condi- 
speed  service.  For  steam  distribution  the  Stephenson  link  motion  tions,  then  no  further  comment  is  necessary  from  a  standpoint 
is  largely  employed,  but  the  tendency  of  late  has  been  towards  of  criticism  of  the  Walschaert  type,  except  to  say  it  is  deficient 
the  Walschaert  gear,  which  has  all  the  characteristics  of  that  in  meeting  the  most  consistent  requirements  of  variations  in 
used  in  European  continental  practice,  with  some  slight  varia-  piston  speeds  over  or  under  that  particular  speed  for  which 
tions  to  adopt  it  to  certain  features  in  American  construction,  the  motion  is  primarily  designed. 

'Ihere    is    a    marked   tendency    toward    discontinuing   the    com-  The  piston  stroke  reported  was  26  inches  for  the  4-4-2  and 

pounding  of  locomotives   in  districts  where   fuel  is  cheap,  and  28  inches  for  the  4-6-2.     All  of  the  4-4-2  type  have  cylinders 

also  where  the  added  maintenance  co«t  more  than  offsets  the  varying  from  20  to  21  inches  in  diameter,  and  for  the  4-6-2  a 

gain  in  compounding.    Superheaters  are  used  to  a  limited  extent,  diameter   is    reported    of    22    inches.     Working   pressures    vary 

but  no  general  conclusions  whether   for  or  against  have  been  from  185  to  210  pounds  per  square  inch,  the  general  range  being 

reached  as  yet.  from   200   to  205   pounds   gauge   pressure      The   driving   wheels 

Reports  received  from  six  large  railway  systems  of  the  United  vary  from  78  to  80  inches  in  diameter,  over  the  tire,  and  the 

States  to  whom  the  question  was  referred  indicate  that  all  loco-  weight    (locomotive   only)    in    working   order    from    180,000   to 

motives  in  fast  train  service  are  single  expansion  Atlantics  or  190,000  pounds  for  the  4-4-2,  and  262,000  to  266,000  pounds  for 

Pacifies,  and   all   use  non-superheated   steam.     All  but  two   of  the  4-6-2  type.     The  weight  on  driving  wheels  is  from  81,200 

the  eight  locomotives  covered  in  the  reports  have  piston  valves,  pounds  to   118,340  pounds   for  the  4-4-2,   and  averages   192,000 

and  the  valve  gear  is  Stephenson  for  the  4-4-2  and  Vv^alschaert  pounds  for  the  4-6-2  type. 

for  the  4-6-2  type.  „                  _                     _ 

T^  .    ^    ,                  .    ,                   ,    .        .  Composite  Features  of  Design. 

It  IS  to  be  regretted  that  no  conclusions  have  been  reached  to  ,      ,      ,  „      . 

demonstrate  the   relative   merits  of  the.=e  two   valve   gears    as  ^"  ^^^  following  table,  compiled  from  the  lengthy  returns  of 

there  is  a  marked  tendency  on  the  part  of  some  American' de-  ^^"^   '°'''^^  interrogated,  an   interesting   summary   of  averages   is 

signers  to  use  the   Walschaert  in   recent   construction,   notwith-  ^.^^''^^^  °f  ^hc  most  important  items  entering  into  the  construc- 

standing  the   fact  that  all  but  two  of  the  class  of  high  speed  ^'°"  °^  ^^^  locomotives  reported  on.    It  is  offered  as  a  composite 

engines    reported    on    as    representing   American    practice    have  !f'"'!  '"'^''^^  embodies  an  average  of  the  six  Atlantics  and  two 

their  valves  operated  by  the  Stephenson  shifting  link  gear      In  ^^'^'''.^  *^P"  ^^"'"°  """^^^  ^^^  ''°P^  °^  *^^  50  miles  per  hour 

the  opinion  of  the  American  reporter  the  Walschaert  gear  can  ^""^'°"'  ^"^  ""^y  ^e  regarded  as  practically  conclusive  in  indi- 

be   commended   solely   from   the   standpoint  of   easy  inspection  "^'^^/^^  ^^"f  ^/  ^rend  of  American  high  speed  design. 

__j   ■    .  I         ^    f  .      r       .  J  f  General   name   of   class Atlantic  Pacific 

ana  maintenance,  and  not  for  superiority  in  steam  distribution.      Wheel  distribution  (locomotive  only) 4-4-2  4-6-2 

Mr.  Garstang  advances  the  logical  argument  that  as  a  locomo-  Working" pressuS  by1augeT°[bs".^.°."'!^f:!.!*:'.-;.-.-.\°'.1o?                 '"'20S 

tive  might  be  employed  to  transport  trains  at  high  speed  in  one      ^iameter  of  cylinders,  inches ! '..'.'..'.'.'. ..21  22 

direction  over  a  division,  with  a  return  trip  frequently  in  local  Type''^of°la?vls"Sr%team"istHWionV.V.V.V.V.V.Vp^^^^^                   Piston 

service,  this  state  of  affairs  requires  it  to  be  run  at  constantly  l^^ir^ ^Z,^^,r: i.ch;;:::::::::::::^!^'!:^'^            W^lsc^^en 

varying  piston  speeds,  and  it  is  a  well  known  fact  that  constant      Total  tractive  effort,  lbs 24.268  29,900 

lead  valve  gears  are  not  adapted  to  these  variations  of  piston  Gratl  areI;"fq.'ft''"'..?.!V.-.-.-.-.-.V.-.-.V.V;.-.-.-.-.-.-.':"5Li                    *iil 

speeds.     The  American  reporter  contends  that  the  shiftincr  UnW-  S^M"  of  total  heating  surface  to  grate  area.. 58.33  to  1.60        74.10  to  1.60 

,  .,              ...           .    ,                   .                                     auiiiiug    iiuK.  Ratio  of  heating  surface  to  cylinder  volume... 612  to  1.00              342  to   1.00 

gear,    while    embodying    inherent    defects,    nevertheless    readily      Capacity  of  tender,  gallons 6,700  8  000 

adapts  itself  to  variable  piston  speeds  in  such  a  manner  that  it  aIIIIH  l'e?ghtTftat.'°tor"!".^"'^'".'^.""^^                               "Jf 

will  give  considerably  better  service  from  a  standpoint  of  steam      Average  number  of  miles  made  without  stops ioo  i60 

distribution  than  the  Walschaert,  since  the  latter  is  an  invariable  ^^^  ''^''^''  composite  table  represents  the  evolution  of  funda- 

quantity   so    far   as   angular   advance   necessary  to   hi-h   piston  '"^"^^l"  '"  locomotive  design,  of  which  the  following  tabulation 

speeds   is   concerned.     The    fact   remains,   in   support °of   these  ^"'^°^'"    ^^^    '"^^^    significant    items.      In    it    the    conclusions 

contentions,  that  75  per  cent,  of  the  American  high  speed  engines  o^'^'^l  °".**'^  ^"^'"^  P'^"?  °^  ^"'"'^"^  University  and  of  the 

reported   on   embody  the   Stephenson  gear,  as  indicated   in  the  f  ^""^^^^^"'3  Railroad  are  also  carefully  averaged,  and  they  may 

tabulated  summary  below  of  principal  items  of  construction  regarded  as  the  basic  data  for  the  design  of  the  representative 

The  general  use  of  the  steam  engine  indicator  on  locomotives  ^'^^  '^'"^  locomotives  which  have  been  described: 

,                        •           •               1  BOILER    PERFORMANCE. 

in  regular  service  has  thoroughly  demonstrated  that  a  port  open-      Boiler  horse-power  per  sq.  ft.  of  heating  surface 0.40 

ing  for  admission,  amounting  to  0.25  inch  at  the  extreme  ends  ^^^'lulilL''"^!" .'!'^!:':^^^                                                                  14.00 

of  the  stroke  has  been  found  ample  to  supply  steam  at  the  most      f/r  .«"».  of  moisture  in  steam  delivered.. 1.35 

,                                                    ,    ,  ■    ,        .                        t         -r               «j  Maximum  economical  pressure  for  saturated  steam,  by  gauge,  lbs...     200.00 

economical   points   of   cut-off   and   high   piston   speeds.      It   would  Maximum  evaporative  efficiency,  water  per  lb.  of  coal,  when  power 

probably  be  more  advantageous  in  preventing  wire  drawing  to  EyzporitW^"imlil7cy,^^^ai.r  p^^                                                       "'"^ 

secure  an  opening  of  0.3125  inch.    This,  however,  makes  it  neces-      _.    developed  is  greatest,  lbs 7.00 

,              •        ii       c^      J                1-    t                 ^                    ^               ..  Fire-box  temperatures,  degs.  Fahrenheit,  at  low  rates  of  combustion, 

sary,  when  using  the  Stephenson  link  gear,  to  resort  to  negative  1,400  to  2,000 

lead  in  backward  motion  at  full  stroke,  and  the  amount  of  nega-  ^irt-box  temperatures,  degs.  Fahrenheit,  at  high  rates  of  combust^ion.^^  ^  ^^^ 
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CYLINDER  PERFORMANCE  (HIGH  PRESSURE.)  Coiigrcss.     Four  othef  Foads  give  from   124  to   186  miles ;   two 

^'^ZMmum'!''^nl°"v^p'kJa^^^^^^  24.85      Others  runs  of  less  than  62  miles,  and  the  remaining  two,  runs 

Steam    consumption    per    indicated    horse-power    per    hour,    average  of   Over    l86   miles.      The    longest   run    made    without    a   Stop   any- 
maximum,    no   superheat,   lbs 24.40  ,  .      ^,  ...  ^v      /-        ^  ,ir     ^  r>    -i  r  n    j 

Percentage  of  cylinder  power  appearing  as  a  stress  at  drawbar,  at  where  m  the  world  IS  on  the  Great  Western  Railway,  from  Pad- 

Percrnt/g7°:fcTlUVpreraVpeaHnraVk-sUesVaV-^^^^^^^^^^^  ''''      Kington  to  Plymouth,  or  vice  versa.  2265  miles.     The  Midland 

280    revolutions    per    minute 75.00       railway  follows  with  207  miles. 

Piston  speed,  ft.  per  min.,  at  which  wire-drawing  of  steam  begins..    800.00  n-,       ,  ^  j         -^i.      ^     1  r  ■  -^i. 

Ihe  longest  runs  made  without  change  of  engines,  are  either 

Atlantic  Pacific  the   same  as  the  non-stop   runs,  or   in   some  cases  considerably 

S:S  su^ffc"  to  cSder^'ium;:: :::::::::::   275  II  it    dl  \l  Ifo      ^'■"ter.    The  first  place  is  again  occupied  by  the  Great  Western 

Tractive  effort  to  heating  surface 8.60  to  1.00    8.29  to  1.00      Railway,   which   reports   Paddington   to   Weymouth   and   return, 

Tractive  effort  to  weight  on   drivers 4.36  to  1.00     4.66  to  1.00        „        •,  xt      4.  ^i.      /-v  1  n    -i  r    r'  •  l 

Weight  on  drivers  to  total  heating  surface 3.75  to  1.00    3.86  to  1.00      309  miles.     .Next  comes  the  Orleans  Railway  of   France,  with 

Grate  area  to  cylinder  volume 4.55  to  1.00    4.27  to  1.00      the  Tours-Bordeaux  ruu,  2i6  miles,  and  on  the  Paris-Liege  line, 

What  has  preceded  is  about  all  that  can  be  offered  in  connec-  230  miles  without  change  of  locomotive, 

tion  with  the  American  high  speed  locomotive  within  the  prov-  Among  all  countries  with  which  this  high  speed  question  has 

ince   of   this   article.      It   is    prominent   that    an    uniformity   of  to  tl^al-  a"<l  which  are  affiliated  with  the  International  Railway 

design   prevails   in    this   country,   notwithstanding   the   diversity  Congress,  it  is  only  in  those  of  Europe  that  trains  are  run  at  a 

exhibited  abroad,  to  the  extent  that  two-thirds  at  least  of  certain  schedule    speed    of    62    miles    an    hour    (loo    kilometers).      In 

features  have  almost   come  to  be    regarded  as   standard  prac-  Europe,  even,  such  speeds  are  only  attained  in  regular  working 

tices.    These  are  quite  apparent  in  the  above  tables.  up  to  80.2  miles  per  hour  on  the  British  and  French  railways. 

Flkther  High  Speed  Development  iMPROBAr.LE.  -  Foreign  High  Speed  Locomotives. 
From  a  careful  study  of  prevailing  conditions,  and  considera-  ."^^^  usual  arrangement  of  the  locomotives  for  attaining  these 
tion  of  the  opinions  which  have  been  reflected  from  time  to  time.  1"^'^  speeds  is  the  4-4-0,  4-4-2,  4-6-0  and  4-6-2  types.  The  lead- 
it  may  be  said  that  there  is  little  chance  for  further  development  '"^  ^'""^'^^  |^^^^  ^".  ^°^^^  "^  '"^^^  lateral  play,  the  return  to  the 
of  strictly  high  speed  locomotives  in  this  country.  While  it  is  central  position  being  insured  by  such  well  known  means  as 
realized  that  the  present  highest  speed  averages  55.26  and  55.85  <^^^^^  springs,  swing  links,  etc.  On  several  English  railways 
miles  per  hour,  for  Atlantic  and  Pacific  types,  respectively,  could  ^^^  driving  axles  have  also  a  little  lateral  play.  Two  cylinder 
no  doubt  be  improved  upon,  the  fact  remains  that  this  improve-  ^"^  ^°"''  <^y^'"der  locomotives  are  about  equally  represented,  but 
ment  must  materialize  at  the  expense  of  possible  compounding  ^"^o"S  those  most  recently  built  there  are  more  of  the  four 
and  vastly  increased  complexity,  features  which  are  viewed  with  cylinder  construction.  Those  with  three  cylinders  are  used  only 
little  favor  by  the  men  who  actually  operate  engines  in  the  ^°  ^  limited  extent  on  two  English  railways  for  high  speed 
United  States.                                                                                 .:..:,.     . .  purposes. 

There  is  little  doubt  that  compounding  which  is  so  success-  ^"  regard  to  the  cylinder  arrangements  in  the  different  coun- 

fully  used  on  the  continent  of  Europe  for    fast  train  service,  ^"^^'  ^^^  *^^  cylinder  predominates  in  England,  while  but  few 

failed  in  this  country,  not  so  much  through  inefficient  up-keep,  °^  *'^^^^  locomotives  are  used  on  Belgian,  German,  French  and 

although  the  latter  was  prominent,  as  it  did  through  the  indiffer-  Swedish  railways.    In  the  latter  countries  the  four-cylinder  loco- 

ence   or   only   half-hearted    acquiescence   of   the    engineers    and  motive  is  decidedly  prominent,  and  particularly  in  France.     The 

firemen.    No  such  attitude  towards  a  new  departure  is  ever  en-  ^^^°  cylinder  locomotives  have  inside  cylinders,  only  about  ten 

countered   abroad.     The   splendid   work   of   the   complicated   du  P^*"  ""*■  '^^'"S  reported  as  having  outside  cylinders.     The  four 

Bousquet-de  Glehn  engines,  on  the  Chcmin  dc  fcr  dn  Xord  of  ^^y^inder  locomotives  have  two  outside  and  two  inside,  without 

France,  at  speeds  averaging  over  60  miles  an  hour,  is  the  reward  exception.     There   are   no   instances    of    design   with    cylinders 

of  painstaking  effort  in  perfecting  organization  as  well  as  appli-  P'^^ed  one  over  the  other,  or  one  behind  the  other,  and  acting 

ances  which  has  extended  considerably  over  a  period  of  twenty  °"  ^^^  ^^"^^  crosshcad.  as  in  the   Vauclain,  or  in  the  tandem 

years.      The    men    who    handle    these    engines    have    been    well  types. 

trained.    They  understand  the  principle  of  compounding  as  there  ^^   ^^*"  ^^   ^°tir  cylinder  compounds  are   concerned,  the  low 
applied,  and  they  are  in  a  position  to  get  the  best  possible  work  pressure   cylinders    are   inside   and   the   high   pressure   cylinders 
out  of  the  engines.    They  are  not  trying,  as  indeed  it  seems  was  outside,  on  the  majority  of  the  locomotives.     The  two  cylinder 
attempted  here,  to  defeat  the  system,  but  to  assist  it,  and  on  a  locomotives  are  chiefly  non-compounds,  but  on  the  contrary  corn- 
compound    engine    the    sympathetic    attitxide    of    the    engineer  POunding  predominates  in  case  of  the  four  cylinder  locomotives, 
becomes  the  main  factor  towards  its  success.  the  only  two  exceptions  being  the  Belgian   State  Railway  and 
To  properly   handle   a    de   Glehn,    for   instance,    many   extra  ^^^  Great  Western,  which  are  four  cylinder  simple  expansion, 
demands  are  imposed  on  an   engineer  than  American  practice  using  superheated  steam/ ^f   ■;;:.. ^^^  :^:^^;^.:  - 
affords.     In  addition  to  the  usual  features  in  connection  with  ^"  ^^^  ^our  cylinder  locomotives  the  connecting  rods  either 
cab  details  in  this  country  there  is  the  variable  exhaust,  and  the  ^'^  ^^^  °"  ^^^  same  driving  axle,  as  a  rule,  the  first;  or  those 
mdepeiident  valve  gears  for  both  high  and  low  pressure  cylin-  °^  ^^^  inside  cylinders  act  on  the  first,  and  those  of  the  outside 
ders,  which  must  be  continually  readjusted  to  suit  the  varying  cylinders  on  the  second,  the  two  being  connected  by  coupling 
conditions  of  track  and  grade.     When  these  parts  are,  by  intelli-  ^°^^-    This  latter,  or  de  Glehn  design,  is  used  on  all  the  French, 
gent  handling  and  co-operation,  made  to  perform  the  functions  s°™^  °f  the  Danish,  and  on  one  of  th:  English  four  cylinder 
for  which  designed,  a  very  high  speed  locomotive  results  with  arrangements,  while  the  single  axle  drive  is  found  on  the  Bel- 
great    economy,    but    when    the    possibilities    are    not    realized  S'^"-  German.  Italian,  Hungarian  and  one  of  the  English  loco- 
through  lack  of  manipulation,  ignorance  or  prejudice,  then  the  motives.     The  average  diameter  of  driving  wheels,  as  deduced 
de  Glehn  becomes  practically  a  failure.    Our  engineers  are  more  ^^°^  returns  on  26  engines,  each  scheduled  tx3  run  at  62  miles 
intelligent  and  much  more  broadly  educated  than  those  in  for-  P^""  ^°"''  °^  '"ore,  is  found  to  be  79  inches,  singularly  enough 
eign  countries,  but  the  latter  work  faithfully  with  what  is  given  ^"  ^^^'^^  approximation  to  United  States  ideas,  and  only  one  of 
them  and  do  not  condemn  a  device  which  may  mean  a  little  ^^^  ^^""^  ^^^  of  such  parallels  which  are  in  evidence, 
extra  work,  and  simply  on  that  fact  alone.  Superheaters  Becoming  More  Popular  Abroad 

loctmo"tl°tof  interel  '"'  ''"  '!•'  '"'","7  ^°""  °'  ^'^  ^''   '''^^   P'""^"'-"   ^^    '^^^^   ^47   to    175   pounds  are  only 

a  brTef  re  -i  w  of  some  'o^thrr        t  '"T  ^T'''''      ^^^'^^"^  '"  ^  ^^^  '^''''  -^^'"^  P^"^-^  -'  '^o  and  205  are 

stop    or  w^thlut  chlnl         ^'^^^°"g^^t  '•""^'  "^^de  without  a      more  frequent,  particularly  in  the  case  of  English  locomotives. 

the\st  pltr  in   relation   t:Te";  "'".''  '°  ''\'°"'     '"      "'"^  '^'  ^"""^^  ^'^  ^^^^^  ^^^^  is  the  rule.    The  highest  pres- 
these  aLun    to  frorl  e/to  12.  miles^"     Tu  ""l.T  •''°'''      i"""^^  °'  '^  ^"^  ^^^  P°""^^  ^'^  *°-d  on  nearly  all  of  the 

railroads  who  repl  ed  to  M   Courtin   thL  for  .'  '"''k"      S'"'"'^  '"^  '''^'"^"  locomotives,  and  also  on  those  of  Belgium 

WHO  repiiea  to  M.  Lourtin,  the  foreign  reporter  to  the      Denmark,  Italy  and  Hungarj-. 
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The  older  wet  steam  principle  is  the  rule,  superheated  steam 
locomotives  forming  the  exception.  Taking  it  altogether,  only 
two  Belgian,  four  German,  one  English  and  one  Swedish  super- 
heated steam  locomotive  were  reported  to  the  Congress,  although 
several  roads  are  at  this  time  considering  the  advisability  of 
applying  superheaters  to  high  speed  engines.  The  German  super- 
heated steam  locomotives  are  all  four  cylinder  compounds.  All 
other  superheaters  are  non-compounds,  and  have  either  two 
cylinders  or  four. 

As  regards  size,  boilers  have  a  heating  surface  of  from  1,614 
square  feet  to  2,691  square  feet.  Small  boilers,  with  heating 
surfaces  down  to  1,076  square  feet,  are  rare  exceptions.  The 
grate  area  varies  considerably,  no  doubt  being  much  influenced 
by  the  quality  of  the  coal.  This  is  illustrated  by  the  compara- 
tively small  grates  of  the  English  locomotives,  and  of  some 
Continental  locomotives  which  burn  English  coal.  The  length  of 
grate  on  the  large  majority  of  locomotives  does  not  exceed  8 
ft.  2  7/16  in.,  and  grates  longer  than  9  ft.  10  in.  are  only  found 
in  very  few  cases.  When  a  larger  grate  is  required  the  plan 
generally  adopted  is  to  have  a  wider  fire-box,  either  standing 
on  the  frame  between  the  wheels,  or  also  extending  beyond  them. 

The  weights  of  locomotives  in  working  order  vary  much  ac- 
cording to  design.  The  lowest  figure  is  94,800  pounds  for  the 
4-4-0  two  cylinder  locomotive  of  the  French  Northern  Railway, 
and  the  highest  is  199,300  pounds  for  the  4-6-2  four  cylinder 
locomotive  of  the  Midi  Railway.  The  adhesive  weights  in  the 
case  of  locomotives  with  two  driving  axles  are  between  63,050 
and  87,740  pounds.  In  the  case  of  locomotives  with  three  driv- 
ing axles  the  lowest  adhesive  weight  is  93,630  pounds,  and  the 
highest  122,350.  Axle  loads  of  less  than  33,100  pounds  are  found 
only  in  a  very  few  cases.  The  majority  of  the  locomotives 
have  axle  loads  on  driving  axles  of  from  35,270  to  39,680 
pounds.  The  maximum,  about  44,100  pounds,  is  found  on  the 
4-4-0  locomotive  of  the  Midland  Railway  of  England. 

Tenders  with  three  axles  predominate.  The  Danish  and 
German,  with  a  few  English  and  French  locomotives,  have  the 
four  axle  arrangement  with,  as  a  rule,  two  trucks,  the  only 
exception,  in  fact,  being  the  Danish  four  wheel  tender,  which 
has  all  the  axjfts^in  one  common  frame,  and  with  lateral  play  in 
the  instanc^dof  th?Si£»fr  and  third  axles.  The  water  tanks  are  of 
the  usual  rectangular  or  horseshoe  type.  The  Hungarian  4-4-2 
four  cylinder  compound  is  the  only  one  equipped  with  a  Van- 
derbilt  tender. 

The  great  majority  of  the  tenders  take  3,300  to  4,500  gallons 
of  water,  the  latter  being  the  usual  figure  in  the  instance  of  the 
most  recent  tenders.  The  greatest  capacity  is  found  on  a  xour- 
axled  tender  of  the  Bavarian  State  Railway,  which  has  a  capacity 
of  5,720  gallons.  Water  scoops  are  found  in  a  few  cases  on 
French  and  English  tenders.  The  coal  capacity  of  the  tenders 
is  from  11,030  to  13,230  pounds.  The  tender  of  the  4-4-0  locomo 
tive  of  the  Great  Eastern  Railway,  which  is  designed  for  supple- 
mentary oil  firing,  can  take  3.360  pounds  of  coal  and  715  gallons 
of  liquid  fuel. 

Corresponding  to  the  increase  in  capacity  of  tenders  which 
in  the  last  few  years  has  taken  place  abroad,  the  increase  in 
weights  has  been  considerable.  In  most  cases  the  weight  varies 
between  77,200  and  99,200  pounds,  but  a  very  appreciable  number 
of  tenders  are  heavier,  and  the  weight  in  running  order  attains 
a  maximum  of  127,650  pounds.  If  the  weight  of  the  tender 
empty  be  compared  with  the  quantity  of  water  it  can  hold,  it 
will  be  found  that  the  old  rule,  according  to  which  the  weight 
of  the  tender,  empty,  is  about  equal  to  the  weight  of  the  water 
it  takes,  is  still  generally  applicable  to  tenders  on  foreign  roads. 

Great  Variation  in  Foreign  Practices. 

These  are  the  principal  features  in  the  construction  of  foreign 
high  speed  locomotives  and  it  will  be  noted  that  they  are  at  such 
variance  with  one  another  that  it  would  scarcely  be  possible  to 
average  the  types  after  the  manner  in  which  the  chief  character- 
istics of  the  American  locomotives  was  presented.  A  merely 
superficial  study  of  old  world  conditions  in  this  regard  would 
readily  convince  that  every  road  is  working  out  its  own  inde- 
pendent  ideas,    and   without    scarcely   even    the   effort   to   learn 


what  is  being  done  elsewhere.  In  consequence  certain  details 
of  construction,  which  are  now  practically  standardized  in  the 
United  States,  will  be  found  different  on  every  railroad  of  Eu- 
rope, and,  if  possible  to  approach  the  subject  closely,  a  good 
reason  will  be  advanced  by  those  in  charge  why  they  should  be 
different.     Some  of  the  details  are  worthy  of  consideration. 

In  spite  of  the  great  number  of  revolutions  per  unit  of  time 
which  the  driving  wheels  of  the  locomotives  can  attain  at  high 
speeds  the  flat  slide  valve  .still  retains  its  position.  It  is  still 
used  in  its  simplest  form,  not  balanced,  on  some  of  the  French 
and  English  locomotives,  for  instance  those  of  the  Paris-Lyons- 
Mediterrancan  Railway,  and  not  balanced  in  connection  with  the 
low  pressure  cylinders  of  the  locomotives  of  the  French  State 
Railway.  The  non-balanced  flat  slide  valve  can  also  be  found 
in  England  on  the  Great  Central  Railway,  the  Great  Eastern,  the 
Midland,  the  Lancashire  and  Yorkshire,  and  the  South  Eastern 
and  Chatham  Railway. 

Balanced  flat  slide  valves  are  used  on  the  Baden  State  Railway, 
on  its  4-4-0  and  4-4-2  classes ;  on  the  French  Northern,  low 
pressure  cylinders  of  the  4-4-2,  and  all  cylincrs  of  the  4-6-0  type, 
and  on  the  Midi  Railwa}-,  of  France,  in  the  high  pressure  cyhn- 
ders  of  the  4-6-2  locomotive.  The  balancing  device  of  the  Baden 
State  has  a  coned  ring  which  is  automatically  applied  by  the 
pressure  of  the  steam.  In  this  case  the  valve,  balance  plate  and 
cone  rings  are  made  of  cast  iron.  Bronze,  however,  is  generally 
favored  for  both  balanced  and  non-balonced  flat  slide  valves. 
The  balanced  slide  valve  on  the  Lancashire  and  Yorkshire  is 
merely  that  of  our  own  practice  in  the  United  States,  and  the 
same  general  arrangement  is  followed  on  the  railroads  of 
France.  In  addition  to  the  slide  valve,  piston  valves  are  also 
to  be  found,  particularly  in  the  case  of  the  more  recent  locomo- 
tives. These  are  of  varying  design,  and  are  used  for  both  high 
pressure  and  low  pressure  cylinders. 

The  question  of  piston  speeds  is  of  mterest.  At  a  speed  of 
62  miles  per  hour  it  is  found  to  vary  between  16  ft.  7J4  >"•>  to 
23  ft.  8  5/16  in.  per  second,  the  lower  limit  applying  to  the  4-4-0 
locomotive  of  the  Baden  State  Railway,  with  two  inside  cylinders, 
and  the  higher  to  the  4-4-2  tank  locomotive  of  the  Great  Western 
Railway.  No  well  defined  or  even  approximate  relation  between 
piston  speeds  and  the  design  of  the  locomotives,  for  instance, 
according  to  position  and  number  of  cylinders,  can  be  deter- 
mined. On  the  contrary,  comparatively  high  piston  speeds,  of 
16  ft.  5  in.,  to  19  ft.  8  in.  per  second,  when  the  train  speed  is 
62  miles  an  hour,  are  observed  both  in  the  case  of  locomotives 
with  two  outside  cylinders,  and  in  that  of  locomotives  with  inside 
cylinders;  while,  on  the  other  hand,  lower  piston  speeds,  hardly 
exceeding  16  ft.  5  in.  per  second,  are  even  found  in  the  case 
of  four  cylinder  locomotives  with  pistons  moving  in  the  opposite 
direction  to  each  other. 

No  Uniformity  in  Fundj\ mental  Design. 

The  maximum  piston  speeds  are  attained  on  the  one  hand  by 
the  4-4-2  locomotive  of  the  Belgian  State  Railway,  which  has 
only  two  outside  cylinders  of  20  ft.  7?^  in.  per  second,  at  68.4 
miles  per  hour;  and,  on  the  other  hand,  by  the  4-4-0  locomotive 
of  the  French  Northern  Railway,  which  has  four  cylinders  and 
pistons  moving  in  the  opposite  direction  with  each  other,  of  25 
ft.  6  in.  per  second,  when  running  at  74.5  miles  per  hour.  The 
highest  piston  speed,  30  ft.  2%  in.,  is  that  of  the  4-4-2  tank 
locomotive  of  the  Great  Western,  which  has  outside  cylinders, 
and  runs  at  80.2  miles  per  hour. 

An  analysis  of  the  figure  for  driving  wheel  revolutions  shows 
a  much  smaller  difference  than  those  for  piston  speeds,  and  in 
this  case  also  no  definite  or  approximate  relation  between  the 
number  of  the  revolutions  and  the  design  of  the  locomotive  can 
be  found.  The  number  of  revolutions  corresponding  to  a  speed 
of  62  miles  an  hour  varies  between  240  and  195  per  minute. 
1  he  absolute  maximum  of  364  revolutions  per  minute  is  attained 
by  the  4-4-0  locomotive  of  the  French  Northern,  when  running 
74.5  miles  per  hour.  The  figures  for  the  revolutions  of  the  car- 
rying wheels  show  much  greater  differences  than  in  the  case  of 
the  driving  wheels.  For  leading  truck  wheels  they  vary  between 
409  and  624  per  minute.     As  regards  trailer  carrying  wheels. 


January,  1911. 


AMERICAN    ENGINEER   AND   RAILROAD    JOURNAL. 


31 


which,  as  a  rule,  are  of  quite  large  diameter,  the  number  of 
revolutions  is,  of  course,  much  smaller. 

The  balancing  of  the  moving  masses,  both  of  the  eccentrically- 
placed  rotating  masses  and  of  the  reciprocating  masses,  in  so 
far  as  these  are  at  all  balanced,  is  in  all  cases  effected  by  balance 
weights  which  are  appHed  in  the  well  known  way  to  the  wheels. 
However,  while  the  rotating  masses  are  balanced  completely 
everyhere,  matters  are  quite  different  so  far  as  the  reciprocating 
masses  are  concerned.  Considering  in  the  first  place  locomotives 
with  two  outside  cylinders,  in  the  4-4-0  locomotives  of  the  Paris- 
Lyons-Mediterranean  Railway  only  5.6  per  cent,  of  the  recipro- 
cating masses  are  balanced.  This  corresponds  at  a  speed  of  74.5 
miles  per  hour  to  centrifugal  force  of  about  750  pounds.  On 
the  other  hand,  with  the  4-4-2  locomotives  of  the  same  railway, 
which  were  built  in  America,  29  per  cent,  of  these  masses  are 
balanced.  This  corresponds  at  a  speed  of  74.5  miles  per  hour 
to  a  centrifugal  force  of  about  2,866  pounds,  equal  to  15  or  16 
per  cent,  of  the  static  wheel  load. 

With  locomotives  having  two  inside  cylinders  the  balancing  of 
the  reciprocating  masses  varies  between  25  per  cent.,  which  on 
the  4-4-0  locomotive  of  the  Baden  State  Railway  corresponds 
to  an  additional  wheel  load  of  8.3  per  cent,  due  to  centrifugal 
force ;  and  67  to  70  per  cent.,  on  the  Great  Eastern  Railway, 
Great  Western  Railway,  and  Lancashire  and  Yorkshire  Railway. 
The  reciprocating  masses  are  not  balanced  at  all  on  the  four 
cylinder  locomotives  of  the  German  and  most  of  the  French 
lines.  They  are  satisfied  with  the  balancing  which  results  from 
the  opposite  direction  in  which  the  pistons  move.  Accordingly 
no  centrifugal  forces  are  produced  in  the  case  of  these  locomo- 
tives. On  the  other  hand,  the  Belgian  State  Railway  balances 
the  whole  of  the  reciprocating  masses  on  its  four-cylinder  com- 
pound locomotives,  although  the  pistons  move  in  opposite  direc- 
tions. The  4-4-0  locomotives  of  the  French  Northern  Railway 
have  30  per  cent,  of  the  reciprocating  masses  balanced,  and  the 
resulting  centrifugal  force  does  not  exceed  10  per  cent,  of  the 
wheel  load,  even  at  the  speed  of  74.5  miles  per  hour. 

Complexity  Combated  by  Perfect  Organization. 

Of  the  lesser  items  in  design  there  is  ittle  of  value  to  be  said. 
Some  of  them  are  exceedingly  cumbersome  and  costly,  and  in 
contrast  with  other  and  greater  ideas  which  have  been  so  admir- 
ably worked  out,  become  almost  absurdities.  A  brief  mention 
of  the  methods  for  lubrication,  which  detail  is  in  receipt  of  the 
most  constant  care  in  foreign  countries,  may  illustrate  that  the 
possibility  of  complication  beyond  the  point  of  accessibility  is  a 
factor  scarcely  ever  reckoned  with.  The  appliance  in  mind 
enters  into  the  construction  of  the  4-6-2  locomotive  for  the  Baden 
State  Railway,  and  is  on  the  principle  of  central  lubrication, 
which  provides  for  delivering  the  lubricant  from  one  center  to 
a  number  of  different  points.  To  this  end  two  oil  pumps,  each 
ten- fold,  are  employed.  They  are  so  arranged  that  the  quantity 
of  oil  supplied  to  all  points  of  lubrication  can  be  varied  simul- 
taneously; and  apart  from  this,  the  quantity  delivered  to  each 
point  can  be  within  certain  limits  adjusted  as  required.  The  idea 
is  excellent,  and  it  works,  but  93  separate  fittings  and  nearly 
one  mile  of  total  length  copper  pipe  is  required  to  equip  the 
device.  Two  ordinary  sight  feed  lubricators  would  do  the  work 
equally  well  at  about  one-tenth  the  cost  of  installation,  and  one- 
twentieth  that  of  maintenance.  These  latter  are  more  used  in 
England,  but  on  the  continent  oil  pumps,  oil  presses  and  other 
weird  devices  abound  in  profusion. 

These  locomotives  can  and  do  maintain  a  sustained  speed  of 
more  than  60  miles  an  hour,  but  many  elements  other  than 
design  enter  into  the  array  of  successful  factors  toward  that 
end  (i)  the  engine  always  has  reserve  power  over  the  weight 
behind  it,  no  matter  how  hard  apparently  it  may  be  working  (2) 
it  is  handled  by  the  same  crew  every  trip,  who  are  thoroughly 
familiar  with  its  construction,  and  who  liave  confidence  in  what 
it  can  do  when  properly  handled,  (3)  they  are  paid  so  much  per 
minute  for  every  minute  of  lost  time  regained,  the  amount  de- 
pendent on  the  importance  of  the  train,  and  for  economy  in  the 
use  of  coal  and  oil,  (4)  they  are  fined  for  burning  more  coal 
than  is  allotted  for  the  trip,  and  heavily  fined  for  arriving  late. 


should  investigation  prove  the  fault  to  be  their  own,  (5)  the 
engine  is  absolutely  and  adequately  maintained  in  connection 
with  roundhouse  work,  not  the  slightest  defect  being  allowed  to 
go  unremedied,  (6)  the  fuel  is  the  very  best  procurable,  even  if 
it  becomes  necessary  to  import  it  from  other  countries,  (7)  the 
high  speed  roads  are  uniformly  free  from  anything  like  high 
gradients  or  high  degree  curves.  ?"; 

In  conclusion,  attention  may  be  fittingly  called  to  ^e  high  aver- 
age annual  mileage  as  particularily  noteworthy  for  engines 
engaged  in  such  exacting  service.  This  on  the  Baden  State 
Railway,  the  Orleans  Railway  and  the  Caledonian  Railway 
reaches  62,000  miles.  Finally  some  particulars  of  the  maximum 
annual  mileage  of  individual  locomotives  are  of  interest.  Such 
figures  are  given  by  the  Baden  State  Railway,  108,134  miles,  and 
by  the  French  Northern  Railway,  69,900  miles,  the  locomotives 
in  both  cases  being  of  the  4-6-2  type. 


A  CASCADE  SUPERHEATER 


The  high  cost  of  fuel  on  the  continent  of  Europe  and  the 
necessity  for  securing  increased  locomotive  efficiency  within 
somewhat  narrow  limitations  in  design,  has  resulted  in  much 
more  extensive  superheating  experiments  than  has  been  the 
cast  in  this  country.  It  may  in  fact  be  said  that  several  devices 
to  secure  this  end,  notably  the  Schmidt  and  the  Pielock  super- 
heaters, have  emerged  from  the  experimental  stage  to  be  adopted 
as  standard  on  many  roads  abroad,  but  investigations  still  con- 
tinue in  many  quarters  on  a  most  elaborate  scale. 

One  of  the  most  interesting  of  the  new  superheaters  is  that 
on  the  cascade  system  which  was  exhibited  by  the  French  East- 
em  Ry.  at  the  Brussels  Exhibition,  in  connection  with  one  of 
its  express  locomotives  for  the  fastest  heavy  traffic.  The  East- 
ern arrangement  is  devised  to  obtain  large  superheating  effect 
with  small  heating  surface,  and  m  it  the  straight  flow  arrange- 
ment of  U  pipes  is  abandoned  for  #  straight  flow  delivery  with 
spiral  flow  return. 

Briefly  described,  the  large  fluei  of  5  in.  inside  diameter  and 
SH  in-  outside  diameter  contain  annular  superheating  elements, 
consisting  of  a  large  tube  with  n  closed  end,  reaching  to  within 
27  in.  of  the  firebox,  and  having  eight  external  ribs  along  its 
entire  length.  The  gases  from  the  fire  pass  between  these  two 
surfaces,  licking  the  radiating  ribs.  Inside  the  closed  tube  is 
another,  to  whose  outside  surface  is  welded  a  spiral  rib,  forming 
a  partition  when  fitted  in  the  jacket  tube  and  in  its  return  course 
the  steam  winds  through  the  spiral  channel  thus  formed.  The 
saturated  steam  flows  straight  through  the  inner  tube  up  to  the 
closed  end  of  the  outer  tube.  A  suitable  steel  casting  union 
connecting  with  the  annular  and  central  orifices  is  provided  at 
the  smoke  box  end,  and  joined  by  short  pipes  to  the  respective 
headers   for  superheated  and  saturated  steams. 

The  arrangement  of  the  elements  for  the  primary  and  sec- 
ondary superheater,  or  reheater,  as  the  receiver  superheater  is 
sometimes  termed,  is  as  follows,  "H"  indicating  the  high  and 
"L"  the  low  pressure  elements: 

L  L  L  L  L  L  L 
LH  HH  HHL 

LH  H  H  H  HL  ;•■,■,,. ^..^.: 
There  are  thus  eleven  low-pressure  and  ten  higfr-pressure  ele- 
ments, the  exterior  heating  surface  of  the  low  pressure  being 
188  sq.  ft.,  and  of  the  high  pressure  181  sq.  ft.  It  is  evident 
that  there  is  in  this  arrangement  a  certain  complication  of  large 
pipes  that  are  unavoidably  necessary  with  the  divided  system  of 
cylinders,  this  latter  being  much  favored  at  present  even  in  the 
four-cylinder  simple  types.  The  question  of  very  high  tempera- 
ture superheating  in  main  line  express  engines  has  been  asso- 
ciated with  the  French  Eastern  line  since  1850,  but  the  want  of 
a  suitable  lubricant  until  recently  broke  off  the  research.  This 
trouble  has  now  been  overcome  and  the  oil  is  dispersed  in  the 
steam  previous  to  its  admission  in  the  high  pressure  or  low  pres- 
sure valves. 
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NEW  DUPLEX  ROD  BORING  MACHINE 


This  handsome  and  substantial  tool  represents  a  new  design 
of  duplex  rod  boring  machine  by  the  Newton  Machine  Tool 
Works,  of  Philadelphia,  Pa.  It  has  been  specially  developed  to 
obtain  the  maximum  output  from  the  best  of  high  speed  steel, 
and  to  increase  the  rigidity  by  properly  supporting  the  spindles. 
The  number  of  parts  for  which  the  machine  can  now  be  suc- 
cessfully used  has  been  much  increased,  and  driving  boxes  can 
be  readily  included  in  the  range  of  work.  The  massive  pro- 
portions of  the  base  and  the  three  uprights  combined  with  the 
box  type  construction  of  the  rail,  which  is  of  very  heavy  section 
braced  internally  by  a  great  number  of  heavy  ribs,  secures  pri- 
mary factors  of  unusual  strength  so  essential  in  tools  of  this 
character.  This  also  applies  to  the  spindle  saddle  which  is  of 
•very  interesting  construction  and  will  repay  a  careful   study. 

It  will  be  noted  that  the  saddle  has  an  angular  bearing  on  the 


the  driving  worm  is  taken  by  bearings  cast  solid  with  the  saddl*. 
For  ordinary  requirements  the  drive  is  through  spur  gears  fron 
the  four-step  cone,  and  where  desired  for  motor  or  belt  co..- 
nection,  back  gears  are  placed  on  the  drive,  giving  a  spindle  rc- 
tation  with  a  range  of  lo  to  i.  This  permits  of  drilling  stuj 
pin  holes  and  finishing  both  externally  and  internally  the  prc- 
jections  for  oil  cups,  a  very  valuable  feature  in  repair  shofs 
not  having  enough  of  the  boring  to  keep  the  machine  busy  en 
the  same  operations. 

Motion  for  the  feed  is  taken  through  spiral  gears,  one  of 
which  is  mounted  on  the  spindle  sleeve  and  the  other  is  keyt-1 
to  the  horizontal  pull  pin  shaft,  on  which  are  also  mounted  four 
pull  pin  gears  giving  four  changes  of  feed,  transmitted  to  the 
rack  sleeve  through  the  worm  and  worm  wheel.  This  motion  :=, 
clutched  by  means  of  a  cone  friction,  which  permits  of  either 
power  feed  or  hand  elevation.  The  saddles  can  be  adjusted  on 
the  rail  from  a  minimum  distance  between  centers  of  spindles  of 


THE    NEW   DESIGN    NEWTON   DUPLEX    ROD   BORING    MACHINE. 


bottom  surface  of  the  rail,  insuring  a  closer  contact  with  heavier 
pressures,  and  the  top  bearing  is  square,  the  adjustment  being 
made  by  means  of  a  bronze  taper  shoe  on  the  top,  and  in  the  rear 
by  a  gib  bolted  to  the  saddle.  The  adjusting  nut  and  pinion,  re- 
spectively to  hold  the  saddle  in  any  predetermined  position  on  the 
rail,  and  to  permit  of  adjusting  it  crosswise,  are  plainly  shown 
in  the  illustration.  The  solid  enJ  of  the  pinion  is  squared,  and 
has  a  removable  ratchet  fitted  for  the  cross  adjustment. 

The  spindles  are  each  4%  i"-  in  diameter  and  revolve  in  bushed 
bearings  in  the  sleeve,  which  has  a  bearing  of  28^^  in.  over  all. 
The  outer  diameter  of  the  sleeve  is  sH  •"•  The  length  of  the 
spindle  feed  and  hand  vertical  adjustment  is  16  in.  The  spindle 
is  fitted  with  a  No.  6  Morse  taper,  threaded  externally,  and  fitted 
with  circular  nuts  which  engage  the  key  fitted  through  the  spin- 
dle and  cutters  to  facilitate  removing  the  cutter  or  to  draw  it 
tightly  in  place.  The  spindles  are  driven  by  worm  and  worm 
wheel,  the  latter  having  a  bronze  r'ng  in  which  the  teeth  are  cut; 
the  driving  worm  being  of  hardened  steel  with  roller  thrust  bear- 
ings, and  both  being  encased  for  continual  lubrication.  The  ex- 
tension of  the  spindle  fitting  in  the  rack  sleeve  revolves  in  brass 
bushings  and  presses  -against  a  fibre  washer,  which  takes  the 
thrust.  The  upper  end  of  this  spindle  and  rack  sleeve  are  en- 
cased and  protected  from  dust  and  dirt  by  the  cover,  which 
serves  as  a  support  for  the  counterweight. 

A  very  important  feature  in  this  design  is  that  the  thrust  of 


30  in.,  and  a  maximum  of  11  ft.  4  in.  The  distance  from  the 
bottom  of  the  spindle  to  the  work  table  with  spindle  in  its  high- 
est position  is  25^^  in.  The  feeds  per  revolution  of  spindle  pro- 
vided are  .0023  in.,  .0042  in.,  .0070  in.  and  .0118  in.  The  auxiliary 
support  for  the  spindles  has  a  bearing  on  each  upright  and  hand 
elevation  through  worm  and  worm  wheel.  The  particular  use 
for  this  bearing  is  to  securely  support  the  spindle  at  the  lowest 
possible  point  when  cutting,  permitting  the  use  of  modern  cup 
cutters  by  which  a  cut  carrying  from.  14  in.  to  ^  in.  only  is  made 
when  boring  the  rods,  thus  eliminating  the  necessity  of  drilling 
a  pilot  hole  and  saving  the  center,  which  can  later  be  used  as  a 
body  for  inserted  tooth  cutters  or  for  gear  blanks,  etc. 

Several  of  these  machines  are  in  practice  and  are  daily  boring 
both  ends  of  a  rod  at  the  same  time,  a  number  of  which  have 
been  10  in.  in  diameter,  the  rod  5  in.  thick,  and  the  time  of  cut- 
ting was  twenty  minutes.  Only  cnc  cut  is  taken,  the  next  opera- 
tion being  a  reaming  cut  which  completes  the  boring  operation. 
When  motor  driven,  a  10  h.p.  motor  at  220  volts,  having  a  speed 
range  of  from  400  to  1,200  r.p.m.  is  generally  used.  The  floor 
space  required  is  14  ft.  2  in.  by  £  ft.  5  in.,  and  the  approximate 
net  weight  of  the  machine  is  28,500  lbs. 


L.\RGE  Lumber  Order. — The  Chicago,  Burlington  and  Quincy 
Railroad  has  placed  an  order  for  20.000,000  feet  of  lumber,  most 
'^i  which  will  be  manufactured  on  the  Pacific  Northwest. 
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VAN  HORN-BNDSLEY  SPARK  ARRESTER 


Although  the  crying  need  therefor  is  generally  recognized,  it 
nevertheless  remains  a  curious  lact  that  the  development  of 
some  practical  form  of  spark  arrester  has  not  proceeded  with  the 
rapidity  so  characteristic  of  other  and  possibly  less  important 
<letails.  The  majority  of  the  many  patented  contrivances  of  the 
past  were  in  a  large  sense  failures,  or  at  all  events  they  lived 
their  day  without  accomplishing  much  more  toward  the  end 
desired  than  can  be  done  through  the  proper  arrangement  of 
existing  draft  appliances.  Hence,  through  the  field  still  remain- 
ing unoccupied,  particular  interest  still  attaches  to  any  new 
device  destined  to  eliminate  the  objectionable  feature  of  spark 
throwing  which  has  hitherto  been  practically  inseparable  from 
locomotive  operation. 

The  Van  Horn-Endsley  spark  arrester,  of  which  an  outline 
drawing  and  photograph  are  shown,  is  the  final  result  of  numer- 
ous tests  using  the  centrifugal  principle.  It  will  be  noted  that 
the  general  arrangement  of  the  design  embodies  many  peculiari- 
ties, in  particular  the  very  long  front  end,  which  is  well  illus- 
trated in  the  outline  drawing,  and  represents  this  spark  arrester 
as  applied  for  test  to  an  engine  of  the  Chicago  &  Northwestern 
Ry.  The  front  end  consists  of  what  might  be  called  three  cham- 
bers, marked  (A),  (B)  and  (C).  Chamber  A  takes  up  38  in. 
of  the  front  end,  and  in  its  center  is  located  the  stack,  the  dimen- 
sions of  which  are  indicated.  The  exhaust  nozzle  is  located 
directly  under  the  stack,  and  the  exhaust  steam  is  carried  thereto 
from  under  the  saddle  by  the  two  passages  shown.  In  other 
words  the  nozzle  and  stack  were  in  this  instance  moved  61  in. 
forward  of  their  ordinary  position. 

Separating  chamber  A  from  chamber  B  is  a  large  circular 
plate  E  E,  in  the  center  of  which  is  an  opening  22  inches  in 
diameter,  and  projecting  out  from  this  opening  into  chamber  B 
is  a  collar  10  in.  long  having  the  same  diameter  as  the  opening 


vances  during  one  revolution  a  distance  of  30  inches.  The  inside 
edge  of  the  spiral  diaphragm  follows  the  outside  wall  of  a  5-111. 
tube  in  the  center  of  the  smoke-box  and  advances  the  same 
amount  as  the  outside  edge.  In  the  lowest  part  of  the  spiral 
is  located  an  opening  6x6  in.     This  opening,  which  is  known 


.:    ,.   ;.  INTERIOR   OF   SMOKE   BOX. 

as  a  vent,  can  be  seen  in  the  side  view  of  the  drawing.  In  itiost 
cases  of  remodeling  a  24-iii.  extension  would  be  required  to 
the  existing  front  end,  and  a  gooseneck  form  for  the  exhaust 
nozzle. 

The  claim  made  for  this  form  rf  front  end,  which  is  handled 
by  the  American  Spark  Arrester  Co.,  Indianapolis,  Ind.,  is  that 
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GENERAL    ARRANGEMENT    OF    EXTENDED    SMOKE    BOX    FOR    VAN    HORN-ENDSLEV    SPARK    ARRESTER. 


m  plate  E  E.  This  opening  is  the  only  connection  between  cham- 
ber A  and  chamber  B.  At  the  bottom  of  chamber  B  is  located  a 
hopper  which  projects  24  in.  down  from  the  smoke-box  and  has 
a  slide  m  the  bottom  for  opening  and  cleaning  out.  At  the  back 
ot  chamber  B  is  located  a  spiral  diaphragm  of  one  revolution 
v^hich  diaphragm  separates  chamber  B  from  chamber  C,  chamber 
sheet7r     Ti^'-^'V^V^"  smoke-box  just  in   front  of  the  tube 

^rv  of  wV  ^r,,  ^'^  u'^'"  '°"'''''  °^  ^  'P'^^'  P^^te,  the  periph- 
*rj   of  which  follows  the  inside  wall  of  the  smoke  box  and  ad- 


the  gases  coming  through  the  tube  sheet  are  diverted  by  means 
of  the  spiral  diaphragm  from  chamber  C  into  chamber  B  where 
they  are  given  a  rotary  motion  around  the  wall  of  the  smoke- 
tox  This  motion  throws  all  he^vy  particles  such  as  cinders  to 
the  outside  wall  and  carries  them  forward  over  the  hopper  in 
winch  they  are  deposited.  The  rarified  gases  pass  through  the 
cptning  in  the  collar  to  chamber  A  and  thence  to  stack. 

The  Chicago  &   Northwestern   locomotive   equipped   with   this 
Qevic-  lias  been  given  a  series  of  tests  on  the  Purdue  Uniyeratj 
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.  NEW  DUPLEX  ROD  BORING  MACHINE 

;V    This  handf-ome  and  substantial  tool  represents  a  new  design 
"  of  duplex    rod   borinff   ni.ichiiu'   by   tlic    Newton    Machine   Tool 
Works,  of   I'hiladclpliia,  Pa.     It  has  been  specially  developed  to 
•/©btain   the   maximum  output    from  tlie  best  of  hitjh  speed  steel, 
and  to  increase  the   ri.yidity  by  pr<>()erly  .supporting  the  spindles. 
The   number  of  parts   for  which  the  m.achine  can   now  be   suc- 
ieessfully  used  has  been  much  increased,  and  driving  boxes  can 
be   readily  included   in   the   range   of    work.     The   massive   pro- 
portions of  the  base  and  the  tliree  ui>rii:hts  combined  with  the 
box  type  construction  of  tlie  rail,  whidi  is  of  very  heavy  section 
braced  internally  by  a  great  iniiiiber  of  heavy  ribs,  secures  pri- 
mary  factors   of   unusual    strength   so   essential   in    tools   of  this 
character.     This  also   applies   to  the   spindle   saddle   which   is   of 
very  interesting  construction  ;ind   will  rcjiay  a  careful   study. 
It  will  be  noted  tlmt  the  .s.iddK'  lias  ;in  angular  bearing  on  the 


the  driving  worm  is  taken  by  bearnigs  cast  solid  with  the  saddr 
For  ordinary  requirements  the  drive  is  through  spur  gears  frc  n 
the    four-step  cone,   and   where   desired   for  motor  or  belt  cc 
ncction,  back  gears  are  placed  on  the  drive,  giving  a  spindle  r  • 
tat-ion  with  a  range  of   lo  to   i.     This  permits  of  drilling  sti  J 
pin  holes  and  finishing  both  externally  and  internally  the  pr 
jcctions    for   oil  cups,   a   very  valuable    feature   in    repair   sha;  i 
not  having  enough  of  the  boring  to  ke<p  the  machine  busy  &ki>,- 
the  same  operations.        •:'".-''  '■•^'-  ■■■-' '■''^  -^V-'f! 

Motion    for  the    feed  is  taken   through   spiral   gears,  one  of;-; 
which  is  mounted  on  the  spindle  sleeve  and  the  other  is  keyi  1 
to  the  horizontal  pull  pin  shaft,  on  which  are  also  mounted  fotr 
[)ull   pin   gears  giving   four  changes   of  feed,  transmitted  to  th^- - 
rack  sleeve  through  the  worm  and  worm  wheel.    This  motion  U:  , 
clutched  by  means  of  a  cone  friction,  which  permits  of  either  .' 
power  feed  or  hand  elevation.     The  saddles  can  be  adjusted  on  ;  . 
thr  rail  from  a  niininiuni  distance  between  centers  of  spindles  cif  W 
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fcottom  siirfacc  of  the  rail,  insiirinj*  a  closer  contact  with  heavier 
pressures,  an<l  the  tup  bearing  is  scpiare,  the  adjustment  being 
made  by  means  of  a  bronze  taper  shoe  on  the  top,  and  in  the  rear 
by  a  gib  bolted  to  the  saddle.  The  adjusting  nut  and  pinion,  re- 
spectively to  hold  the  saddle  in  any  predetermined  position  on  the 
rail,  and  to  permit  of  adjusting  it  crosswise,  are  plainly  shown 
in  the  illustration.  The  solid  en  1  of  the  pinion  is  squared,  and 
has  a  removable  ratchet  fitted   for  the  cross  adjustment. 

The  spindles  are  each  4!.i  in.  in  diametir  and  revolve  in  bushed 
beariftgs  in  the  sleeve,  which  has  a  bearing  of  2SM  in.  over  all. 
The  outer  diameter  of  the  sleeve  is  5-^4  •"•  The  length  of  the 
spindle  feed  and  hand  vertical  adjustment  is  16  in.  The  spindle 
is  fitted  with  a  No.  6  Morse  tap'M',  threaded  externally,  and  fitted 
with  circular  nuts  which  engage  the  key  fitted  through  the  spin- 
dle and  cutters  to  facilitate  removing  the  cutter  or  to  draw  it 
tightly  in  place.  The  spindles  are  driven  by  worm  and  worm 
wheel,  the  latter  having  a  bronze  r'rg  in  which  the  teeth  are  cut; 
the  driving  wortnbeirtg  of  hardened  steel  with  roller  thrust  bear- 
ings, and  both  being  encased  for  continual  lubrication.  The  ex- 
tension of  tlie  spindle  fitting  in  the  rack  sleeve  revolves  in  brass 
bushings  and  presses  against  a  fibre  washer,  which  takes  the 
thrust.  The  upper  end  of  this  spindle  and  rack  sleeve  are  en- 
.  cased  and  protected  from  dust  and  dirt  by  the  cover,  which 
serves  as  a  support  for  the  counterweight. 
A  very  important   feature  in  tl'is  design  is  that  the  thrust  of 


.?o  in.,  and  a  maxiiiiuin  of  11  ft.  4  in;  The  distance  from  thf 
buttoni  of  the  spindle  to  the  work  table  with  spindle  in  its  high 
.  est  p'isitiiiii  is  -'3' J  in.  The  feeds  per  revolution  of  spindle  pro 
vided  are  .0023  in.,  .0042  in.,  .0070  in.  and  .0118  in.  The  auxiliary 
support  for  the  spindles  has  a  bearing  on  each  upright  and  ham. 
elevation  through  worm  and  worm  wheel.  The  particular  uS' 
for  this  bearing  is  to  securely  support  the  spindle  at  the  lowes 
po.-sible  point  when  cutting,  permitting  the  use  of  modern  cuj 
cutters  by  wliicli  a  cut  carrying  from  ,'  j  in.  to  ^4  in.  only  is  mad. 
when  boring  the  rods,  thus  eliiniuating  the  necessity  of  drillinj 
a  pilot  hole  and  saving  the  ccnte.-,  which  can  later  be  used  as  ») 
body  for  inserted  tooth  cutters  or  for  gear  blanks,  etc. 

Several  of  these  machines  are  in  practice  and  are  daily  boring 
botli  ends  of  a  rod  at  the  satire  ti ill e,  a  number  of  which  hav<? 
been  10  in.  in  di.'inuter,  the  rod  5  in.  thick,  and  the  time  of  cut 
ting  was  twenty  minutes.  Only  cmo  cut  is  taken,  the  next  opera 
lion  being  a  reaming  cut  which  completes  the  boring  operation 
When  motor  driven,  a  lo  h.p.  motor  at  220  volts,  having  a  speet; 
range  of  from  400  to  r.200  r.p  m.  is  generally  used.  The  floo' 
space  required  is  14  ft.  2  in.  by  5  ft.  5  in.,  and  the  approximate 
net   weight  of  the  machine  is  28,500  lbs.       .■^v  .n';-^/;^  ".■');  ;'V.;;J^'' 


I.\k(.i  I.r.MPKK  Orhkr.— The  Chicago,  Burlington  and  Quincy 
Kailroarl  has  pl.aeed  an  onler  for  20.000,000  feet  of  lumber,  most 
"i  which  will  he  niamitactured  on  the  Pacific  Northwest 
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VAN  HORN-BNDSLEY  SPARK  ARRESTER 

Although  the  crying  need  therefor  is  generally  recognized,  it 
nevertheless  remains  a  curious  lact  that  tlie  development  of 
some  practical  form  of  spark  arrester  has  not  proceeded  with  the 
rapidity  so  characteristic  of  other  and  possibly  less  imi>ortant 
details.  The  majority  of  the  ma'^y  patented  contrivances  of  the 
past  were  in  a  large  sense  failures,  or  at  all  events  they  lived 
their  day  without  accomplishiuj^  much  more  toward  the  end 
desired  than  can  be  done  tlirough  the  proper  arrangement  of 
existing  draft  appliances.  Hence,  through  the  field  still  remain- 
ing unoccupied,  particular  interest  still  attaches  to  any  new 
device  destined  to  eliminate  the  objectionable  feature  of  spark 
throwing  which  has  hitherto  been  practically  inseparable  from 
locomotive  operation. 

The  Van  Hprii-Kndsley  spark  ?rrester,  of  which  an  outline 
drawing  and  photograph  are  shown,  is  the  final  result  of  numer- 
ous tests  usmg  the  centrifugal  principle.  It  will  be  noted  that 
the  general  arrangement  of  the  design  embodies  many  peculiari- 
ties, in  particular  the  very  long  front  end,  which  is  well  illus- 
trated in  the  outline  drawing,  and  represents  this  spark  arrester 
as  applied  for  test  to  an  engine  of  the  Chicago  &  Northwestern 
Ry.  The  front  end  consists  of  what  might  be  called  three  cham- 
ber-, marked  (A),  (B^  and  (C>.  Chamber  A  takes  up  38  in. 
of  the  front  end,  and  in  its  center  is  located  the  stack,  the  dimen- 
sions of  which  are  indicated  The  exhau'-t  nozzle  is  located 
directK  under  the  <;tack,  and  the  exhaust  steam  is  carried  thereto 
from  uiidtr  the  '^addit  bv  the  tuo  passages  ^hown  In  other 
words  the  noz/ie  and  ^tnck  were  m  this  instance  moved  61  in, 
forward  of  thtir  nrdinarj  position 

Sopiratmg  chamber  \  from  chamber  B  i<!  a  large  circular 
pliLp  i  1.,  Ml  the  tmttr  ot  which  is  an  openins;  jj  inches  m 
diameter,  and  pn.jcitum  out  from  this  opening  into  chamber  B 
IS  a.  collar  10  in    long  ha\ing  th.  same  diameter  as  the  opening 


yane-es  during  one  revolution  a  distance  of  30  inches.    The  insid',- 
.edgeoi  the  spiral  <Haplirasini  foliovs  the  Outside  w-all;oi'  a  5-3ii,; 
tube  in   the   ccntef  of   the   smoke-box   and   advances   the    satne 
rtiH'.>Hnt   .'is  the  trtitside  v<ljiO.     In   the  lowest  part   of  the   spiral 
is  hu-ated  an  opening  ;ti  x  6  iiu     Tliis  <tpeniiig, which   is  known 


I.NTFRIOR  OF  SMOKF  BOV 

as  a  vent,  can  bo  seen  in  the  >.idL  view  c.f  tlu  drawnm  In  most 
case*!  ot  rtmodthng  .1  .'4  in  v.\ttn-ion  would  Ix  required  to 
the  OM-ting   front  end,  and  a  goO^em-ck   form   for  the  exhaust 

nozzle 

1  he  claim  made  for  this  form  o{  front  rnd,  which  is  handled 
by  the  American  Spark  Arrester  Co ,  Indian  ipolis.  hid ,  is  that 


a. ..  ^"x!l    liumjjtr  Beam 


CENTRAL  A^^RA^Gt^^F^t  of  entfm,ei>  smoke  w)K  for  van  HORN-KM^s 


v^o^-sv.- 


Jn  plate  E  E  This  opentncr  is  tht  onh  connection  between  cham- 
ber .\  nnd  ( i,  inilK  r  R  \t  tlie  bottom  of  chamber  B  is  located  a 
hopper  whKh  projects  24  m  ,iow  ,  from  the  smoke  box  and  has 
*  M.de  in  the  bottom  for  opcnin-  ..nd  .K  uuno  out  At  the  baek 
o  c  .nn,Her  B  ,.  located  a  spira!  diaphratim  of  one  revolution 
v,h  ch  d.aphr.i.m  ..pir.t.s  chamber  B  fro.n  cLa„,ber  G,  chamber 

"tet'r  r     Ti'^'V"^  '  ■'  ''^''^^-^^^  i"^t  in  front  of  the  lube 

^,«rj  of  ,wh,ch.toUow's  the  inside: wall  of  the^^ 


t\  ■'- 


Il\     sP\RK    ARRl  STFR. 

the  ea^es  comin-  through  the  tub.-  sheet  are  diverted  by  meins 
of  the  spir.l  diapiiragm  iioin  eliamber  C  into  chamber  B  where 
'1  e>  are  Riven  a  rot. try  motion  around  the  «all  of  the  smoke- 
tox  Thi<:  motion  throws  all  h-ivy  particle^  s„ch  as  cinders  to 
the  outside  will  and  carries  them  forward  over  the  hopper  in 
which  they  are  deposited.  The  rarificd  gases  pass  through  the 
cptning  in  the  collar  to  chamber  A  and  tbenee  to  stack  ;  •.:_  ■  f 
liie  Chicago  &  Northwestern  locomotive  equipped  with  this 
Cievico  lias  been  given  ?i  series  of  tesjs  on  the  Pur4ue  University 
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testing  plant  in  which  much  interesting  datra  was  gathered  in 
conni-ction  with  the  very  small  iimount  of  sparks  thrown  from 
the  stack  and  in  the  demonsfation  that  the  free  steaming 
qualities  of  the  engine  were  retained  with  the  new  front  end. 


A  NEW  ADJUSTABLE  REAMER 


The  growing  demand  for  an  adjustable  reamer  to  be  simple 
in  construction,  readily  adjustable  to  compensate  for  wear,  and 
yet  solid  in  the  sense  that  it  will  stand  the  most  severe  service, 
has  been  met  in  the  new  "StanaR"  reamer  by  the  Standard  Tool 


THE  "StanaR"  reamer. 

Company,  of  Cleveland,  O.  The  construction  is  of  particular 
interest,  as  it  not  only  seats  and  holds  the  blades  rigidly  against 
the  bottom  and  back  of  the  slot  in  the  body,  thus  preventing  any 
tendency  to  spring,  but  prevents  absolutely  any  endwise  motion. 
This  is  secured  by  means  of  heavy  screws  provided  with  spe- 


in  the  face  of  each  blade.     It  will  be  noted  that  the  blades  an 
unevenly  spaced,  which  prevents  chatter  and  insures  a  smooth 
hole.    They  can  be  ground  with  end  clearance  for  machine  ream 
ing  or  chucking  work,  as  they  extend  a  sufficient  distance  beyond 
the  body  to  permit  of  this  being  done. 

After  the  blades  are  worn  or  when  it  is  desired  to  increase 
the  diameter,  the  blades  can  be  taken  out  by  removing  the  screws 
and  the  diameter  increased  by  piricing  a  liner  of  some  suitable 
material,  preferably  tin  foil,  and  f>f  the  desired  thickness,  evenly 
in  the  slots  under  the  blades,  after  which  the  blades  are  reground 
ready  for  use.  When  completely  used  up  there  is  nothing  tc 
throw  away  but  the  worn  out  blades.  The  substitution  of  a  new 
set  makes  to  all  intents  and  purposes  a  new  reamer. 


THREE-WIRE  GENERATORS 


The  chief  objection  heretofore  to  three  wire  machines  has  been 
the  poor  commutation  on  unbalanced  loads.  This  the  Triumph 
Electric  Co.,  of  Cincinnati,  O.,  claims  to  have  entirely  eliminated 


in  a  generator  which  is  absolutely  sparkless  on  unbalanced  as 
well  as  balanced  loads.  These  generators  are  built  as  belted 
units,  or  for  connection  with  any  standard  engine  with  which 
they  form  an  exceedingly  compact  arrangement. 

The  two  voltage  feature  of  three-wire  distribution  is  particu- 
larly advantageous  for  buildings  or  shops  where  variable  speed 
motors  are  in  use.  With  field  control  a  wide  range  of  speed 
can  be  obtained  on  account  of  the  flexibility  of  the  system,  and 


at  the  same  time  the   saving  in  copper  is  quite  a  considerable 
item. 

The  accompanying  illustrations  show  the  general  design  and 
appearance  of  these  generators.  They  are  built  in  all  standard 
sizes  from  25  kw.  up,  and  are  wound  for  250  volts,  so  that  125 
volts  can  be  obtained  from  either  side  of  the  three-wire  system. 
Standard  machines  are  designed  to  take  care  of  an  unbalanced 

cial  shaped  heads,  which  are  countersunk  into  the  body  of  the      load  of  25  per  cent.,  but  other  capacities  can  be  obtained  when 

reamer,  and  the  screw  heads  engage  in  "V"  shaped  slots  milled      desired. 


STRONG    LOCKING    OF    REAMER    BLADES. 
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ADJUSTABLE  HUB  LINER  FOR  FOLLOWING  UP 
LATERAL  WEAR  IN  DRIVING  WHEELS 


Excessive  lateral  motion,  particularly  in  locomotive  drivers,  is 
generally  recognized  as  a  prom'.nent  detrimental  feature  and 
much  experimenting  has  been  in  order  with  the  end  in  view  to 
keep  it  within  at  least  reasonable  bounds.  Unfortunately,  how- 
ever, none  of  the  various  common  arrangements  such  as  cast 
iron  hub  plates  against  brass  side  liners  on  driving  boxes,  or 
babbit  lined  boxes  against  unprotected  hubs,  have  proved  entirely 


quality  of  grease,  commonly  known  as  "pin  grease,"  is  used.  Its 
confinement  by  snap  rings  both  in  the  plate  and  in  the  hub  pre- 
vents any  possiility  of  escape,  and  insures  the  plate  remaining 
in  proper  position  under  any  condition.  The  illustrations  are 
those  of  the  sectional  plate  whicn  can  be  applied  to  a  locomotive 
without  the  necessity  of  pressing  off  the  driving  wheel.  The 
inside  of  the  packing  rings  are  lined  with  asbestos  packing 
against  which  the  grease  pressure  is  brought. 

The  plate  is  now  in  operation  on  the  Kansas  City  Southern 
Ry..  where  it  has  been  adopted  for  all  passenger  and  the  heavier 
freight  locomotives.     Between  Pittsburg  and  Mena  on  this  road 


COMPONENT  PARTS  OF  THE   NEW  ADJUSTABLE  HUB  PLATE. 


satisfactory.  The  brass  driving  box  liner  is  no  doubt  superior 
to  special  hard  babbit  for  this  purpose,  but  the  accumulation  of 
end  play  is  inevitable,  and  when  m  serious  proportions  renders 
the  proper  maintenance  of  rod  bushings,  knuckle  pins,  etc.,  a 
matter  of  impossibility  without  frequent  renewals. 

In  the  patented  hub  plate  which  is  herein  illustrated  the  some- 


Greaie 
Cup 


SECTIONAL    VIEW    OF    SMITH     HUB    PLATE. 

what  novel  idea  has  been  worked  out  to  "follow  up"  the  lateral 
motion  as  it  grows.  To  this  end  F.  H.  Smith,  of  Pittsburg,  Kan- 
sas, inventor  of  the  device,  employs  an  adjustable  plate,  which 
can  be  maintained  at  any  required  distance  from  the  face  of  the 
driving  box  by  the  use  of  heavy  grease  behind  it,  pressure  being 
secured  by  a  screw  on  the  outside  of  the  driving  wheel.     The 


there  are  a  great  many  curves,  and  the  conditions  under  which 
the  adjustable  hub  plates  have  been  working  satisfactorily  are 
particularly  severe. 


The  Pennsylvania  Railroad  to  Bridge  East  River. — Not- 
withstanding its  new  tunnels  under  both  the  Hudson  and  East 
Rivers,  the  Pennsylvania  Railroad  has  under  consideration  the 
construction  of  an  East  River  bridge.  This  was  made  known  in 
a  letter  from  Vice-president  Samuel  Rea.  as  read  before  the 
Municipal  Art  Society,  of  New  York.  "I  hope  that  before  very 
long,"  he  writes,  "our  company  will  be  actively  engaged  in  the 
construction  of  the  bridge  across  the  East  River,  and  we  will 
take  all  steps  in  our  power  to  make  this  bridge  not  inly  impres- 
sive because  of  its  proportions,  but  beautiful  in  its  design,  and  a 
monumental  feature  of  the  City  of  New  York." 


In  Great  Britain  the  Tax  on  Motor  Cars  is  of  great  en- 
couragement to  the  moderate  sized  car.  Autos  of  less  than  6]/i 
horsepower  are  only  taxed  $10.22  per  year.  From  this  size  the 
scale  is  a  gradually  increasing  one.  A  car  from  40  to  60  horse- 
power is  taxed  $102.39.  Cars  over  60  horsepower  have  to  pay 
the  tidy  sum  of  $204.39  for  the  privilege  of  developing  high 
speeds  on  the  public  highway. 


On  certain  lines  ix  both  Austria  and  HungAST  a  passen- 
ger, on  the  payment  of  a  fixed  charge  for  a  certificate  known  as 
"Legitimation"  may  thereafter  purchase  tickets  at  half  the  ordi- 
nary fares.  This  Legitimation  charge  for  first  class  is  $64 ;  for 
second  class,  $38 ;  for  third  class,  $24. 


The  Largest  Steamship. — The  Cunard  Steamship  Company 
is  stated  to  have  approved  plans  for  a  steamship  which  will 
eclipse  the  Olympic  of  the  White  Star  Line.  The  new  vessel  will 
be  1,000  ft.  in  length.  She  will  have  90,000  horsepower,  which 
will  give  her  a  speed  of  25  knots  an  hour. 


A  New  System  of  Automatic  Signals  is  to  be  installed  at 
once  on  the  Warren,  Bristol  and  Fall  River  division  of  the  NeK 
York,  New  Haven  &  Hartford  Railroad. 
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A  NEW  PLAN  FOR    FLUE    SPACING 


CHICAGO  &  NORTHWESTERN  RY. 


In  an  interesting  paper  on  "Fine  Failures,"  read  before  the 
Western  Railway  Club,  the  author,  J.  W.  Kelly,  recommended 
the  scheme  which  is  herein  illustrated  for  flue  spacing  and  back 
flue  sheet  bracing.  At  first  glance  this  would  appear  as  a  badly 
plugged  set  of  flues,  and  this  is  e.xactly  on  what  the  idea  is 
based,  as  may  be  gathered  from  the  following  quotation : 

If  it  is  possible  to  run  an  engine  with  the  bottom  flues  plugged  and  she 
still  does  eood  work,  and  is  light  on  coal,  why  not  leave  these  flues  out, 
to  they  will  not  be  there  to  contract  and  leak?     So  with  this  point  in  view. 


and   found  movement  of   1/16  in.,   or  total   movement  of    '/i    in.   upward. 

March  11,  1910,  expanded  light,  still  Ya  in. 

April  15,  1910,  expanded  light,  still   ]^   in. 

May  29,  1910,  expanded  light,  moved  1/32  in.,  total  9/82  in. 

July  10.  1910,  expanded  light,  moved  1/32  in.,  total  5/16  in. 

July  20,  1910,  expanded  light,  full  set  moved  3/64  in.,  total  88/64  In. 

August  18,  1910,  expanded  light,  full  set  moved  1/32  in.,  total  86/64  in 

Sept.  20.  1910,  expanded  light,  full  set  moved  3/64  in.,  tot»l  7/16  in. 

Oct.  8,  1910,  expanded  light,  no  movement,  total  7/16  in. 

The  general  tenor  of  the  paper  :s  rather  critical,  both  in  regard 
to  existing  schemes  of  flue  spacing  and  of  the  care,  or  rather 
the  alleged  lack  of  it,  given  boilers  at  terminals,  but  it  is  prac- 
tically worded  and  is  a  valuable  contribution  to  the  literature 
on  the  subject. 


ELECTRICALLY  DRIVEN  SWING  SAW 


NEW  LAYOUT  FOR  FLUES. 

I  got  permission  to  experiment  with  one  engine.  I  plugged  up  about  forty 
flues  and  put  a  stay  rod  in  center  of  plugs,  generally  termed  sun-flowers. 
The  engine  went  into  service  and  did  as  well  or  a  little  better  as  to  coal, 
and  steamed  fine.  The  flues  were  applied  November  6,  1907,  and  the 
engine  was  put  in  heavy  freight  service  for  test  purposes.  Flues  gave  very 
little  trouble,  and  were  removed  when  engine  received  general  repairs  to 
machinery,  but  they  were  still  in  fair  condition  on  April  7,  1910.  The 
point  I  want  to  make  is  this:  Do  not  crowd  in  too  many  flues  because  you 
must  have  the  required  heating  surface.  Keep  the  top  flues  down,  say, 
from  4  in.  to  4i4  in.  from  the  flange  to  center  of  flue  hole,  and  all  flue 
holes  not  less  than  3  in.  from  flange. 

The  illustration  represents  the  standard  layout,  following  Mr. 
Kelly's  suggestion,  for  all  new  back  flue  sheets  applied  on  the 
Chicago  &  Northwestern  Ry.,  with  stay  rod  holes  in  bottom 
center  where  flues  are  left  out.  These  engines  when  received 
from  the  locomotive  works  has  342  flues,  5^  in.  bridge.  They 
have  with  present  layout,  280  flui's,  13/16  in.  bridge.  It  will  be 
noted  that  the  flues  are  laid  out  with  the  taper  of  sides  of  the 
flue  sheet,  which  permits  a  wider  bridge  at  the  bottom,  better 
circulation  and  a  chance  to  let  the  sediment  down.  In  the  opin- 
ion of  Mr.  Kelly  this  plan  is  to  bo  recommended  wherever  it  can 
be  applied,  and  he  believes  that  it  will  be  necessary  to  go 
further  than  this  in  reinforcing  the  back  flue  sheet  in  some  man- 
ner to  help  take  care  of  the  sudden  contraction  of  flues  and  the 
upward  movement  of  the  back  flue  sheet  and  flues. 

In  regard  to  this  latter  feature  the  author  of  the  paper  makes 
the  following  interesting  remarks ; 

An  Atlantic  type  engine  came  into  the  shop  for  new  fire  box,  and  when 
removed,  I  found  the  flue  sheet  h.-.d  moved  upwards  in  the  center  about 
IJ^  in.,  making  the  crown  sheet  look  as  if  it  was  dropping  down,  but  when 
a  straight  edge  was  placed  on  it,  we  found  that  the  crown  sheet  had  started 
to  raise  up  about  18  in.  from  back  flue  sheet.  So  I  put  a  straieht  edge  on 
the  new  fire  box  and  found  it  straight,  then  I  took  a  tram  and  trammed  it 
in  center  of  flange  on  top  and  lower  point  between  staybolts.  Then  the 
flues  were  set  by  expanding  with  sectional  expanders  and  rolled  very  light, 
then  beaded  with  a  standard  beading  too!  and  inspected  before  the  flue 
setter  left  the  job,  to  insure  proper  work.  I  then  trammed  sheet  and  found 
it  had  moved  upwards  3/lC  in.  This  surprised  the  flue  setter  very  much, 
I  sent  the  tram  with  the  engine  for  test  and  had  the  men  report  the  move- 
ment of  sheet  every  time  the  flues  were  expanded.     It  was  as  follows: 

On  Feb.  4,  1910,  flues  expanded  and  trammed  after  work  was  completed. 


A  striking  example  of  what  can  be  accomplished  in  securing 
compactness  and  portability  in  connection  with  a  tool  where  it 
is  generally  lacking,  is  exhibited  in  the  arrangement  of  the  Re- 
liance swing  saw  herein  illustrated,  which  is  a  product  of  the 
Reno-Kaetker  Electric  Co.,  of  Cincinnati,  O.  The  extreme  sim- 
plicity as  well  as  the  unusual  strength  of  the  frame  is  quite  ap- 
parent, and  as  the  outfit  is  entirely  self-contained  it  can  be 
mounted  either  upon  the  ceiling,  side  wall,  or  upon  a  portable 
standard  located  in  some  out  of  the  way  place. 

The  machine  is  adapted  for  any  standard  make  motor,  and  a» 
the  latter  is  mounted  directly  on  the  base  of  the  saw  frame  the 
construction  does  away  with  needless  countershafting  and  belt- 
ing.    This  insures  that  no  power  is  wasted  by  running  idle  and 


eliminates  all  useless  weight  and  belt  friction.  The  base  sup- 
porting the  motor  is  of  heavily  ribbed  cast  iron  and  the  saw 
frame  is  a  heavy  cast  iron  cylinder.  The  saw,  which  is  counter- 
balanced so  that  it  automatically  returns  as  soon  as  the  handle 
is  released,  is  forced  to  follow  its  cut.  The  operator,  without 
changing  his  position,  can  start  and  stop  at  will,  the  starting  box 
and  switch  being  placed  in  a  most  convenient  location. 


The  River  Tunnels  leading  to  the  Pennsylvania  station  ir. 
New  York  are,  all  told,  6.8  miles  long,  and  the  land  tunnel* 
have  the  same  length.  From  the  Bergen  Hill  portal  in  Nev 
Jersey  to  the  Long  Island  entrance  of  the  tunnels  is  5.3  miles 
It  is  8.6  miles  from  Harrison,  New  Jersey,  to  the  station  in  New 
York,  while  from  the  latter  point  to  Jamaica  the  distance  is  11.85 
miles. 
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THE  TRAINING  OF  THE  RAILROAD  EMPLOYEE 


WESTERN    CANADA    RAILWAY    CLUB. 


At  the  November  meeting  of  this  club,  H.  Martin  Gower, 
superintendent  of  apprentices  of  the  Canadian  Pacific  Railway, 
presented  a  most  interesting  and  instructive  paper  upon  the  work 
in  which  he  is  directly  engaged.  The  subject  was  viewed  from 
a  very  broad  standpoint  and  the  paper  is  too  comprehensive  to 
be  given  a  proper  mention  in  this  place.  It  will  be  presented  in 
abstract  in  a  later  issue  of  this  journal. 


ANNUAL  MEETING 


RICHMOND  RAILWAY  CLUB. 


At  the  annual  meeting  held  on  November  14  the  report  ot 
the  secretary  showed  that  the  club  had  a  membership  of  328 
and  a  balance  on  hand  of  $1,117.76.  A  change  in  the  meeting 
night  was  made  from  the  second  Monday  to  the  second  Friday 
in  each  month.  The  following  officers  were  declared  elected 
for  the  ensuing  year:  President,  H.  M.  Boykin;  first  vice-presi- 
dent, E.  H.  Lea;  second  vice-president,  A.  H.  Moncure;  third 
vice-president,  B.  T.  Jellison;  feasurer,  F.  O.  Robinson.  Ex- 
ecutive Committee:  G.  W.  Stevens,  J.  F.  Walsh  and  W.  H. 
White.  Finance  Committee:  Charles  Lorraine,  C.  C.  Corkran 
and  J.  J.  Gould. 


THE  MODERN  RAILWAY 


CANADIAN  RAILWAY  CLUB. 


At  the  December  meeting  of  th's  club  Edwin  F.  Wendt,  as- 
sistant engineer  of  the  Pittsburgh  &  Lake  Erie  Railroad,  pre- 
sented a  paper,  generally  historical  in  character,  tracing  briefly 
the  history  of  transportation  from  the  time  of  Noah  and  the 
Ark  to  the  present  date.  Many  facts  of  decided  historical  in- 
terest are  incorporated  in  this  paper,  especially  in  connection 
with  the  work  of  George  Stevenson.  The  railway  executives  of 
the  present  day  were  discussed  personally,  especial  attention 
being  drawn  to  the  fact  that  the  most  prominent  of  the  present 
day  successful  railroad  men  rose  from  the  lowest  rank  by  their 
own   eflForts.     The  present   day   organization   of   railroads   was 

also    discussed    and    government    supervision    was    considered 
briefly. 


LOCOMOTIVE  FUEL  ECONOMY 


RAILWAY   CLUB   OF   PITTSBURG. 


Amost  interesting  and  important  paper  was  presented  by  A. 
G.  Kmyin,  fuel  expert  of  the  Buffalo,  Rochester  &  Pittsburgh 
Railway,  at  the  October  meeting  of  this  club.    The  paper  again 


drew  attention  to  the  opportunity  for  very  large  saving  whicb 
can  be  obtain^H  by  proper  attention  to  fuel  economy.  It  spoke 
most  highly  of  the  work  of  the  International  Railway  Fuel  As- 
sociation along  these  lines.  The  author  considered  the  various 
phases  of  the  subject  separately,  first  discussing  the  supply  of 
coal  and  the  proper  method  of  handling  and  storing  and  the 
value  of  performance  sheets,  following  which  was  a  lengthy 
talk  on  condition  of  locomotivts,  pointing  out  wherein  many 
things,  apparently  small  in  themselves,  were  really  expensive 
on  fuel.  The  best  method  of  kindling  fires,  taking  care  of  fires 
>  at  terminals,  etc.,  were  not  overlooked  and  the  paper  concluded 
with  a  discussion  of  the  best  method  of  instructing  firemen» 
hostlers,  and  others  in  fuel  economy.  The  paper  was  given  an 
extensive  discussion,  indicating  the  great  interest  that  is  every- 
where being  shown  in  this  most  important  subject. 

The  secretary's  report  showed  that  the  club  now  has  a  mem- 
bership of  752  and  a  balance  on  hand  of  $1,769.26. 

The  election  of  officers  resulted  as  follows:  F.  R.  McFeatters, 
president;  William  Elmer,  first  vice-president;  A.  G.  Mitchell, 
second  vice-president;  J.  M.  Mcllwain,  treasurer;  C.  W.  Alle- 
man,  secretary.  Executive  Committee:  L.  H.  Turner,  F.  H. 
Stark,  D.  J.  Redding.  Finance  Committee:  D.  C.  Noble,  Ste- 
phen C.  Mason,  C.  E.  Postlethwaite.  Membership  Committee: 
D.  M.  Howe,  C.  A.  Lindstrom,  A.  I*  Humphrey,  M.  A.  Mallojr 
and  G.  P.  Sweeley. 


PASSENGER  CAR  HEATING 


NEW    ENGLAND    RAILROAD    CLUB. 


George  E.  Hulse,  chief  engineer  of  the  Safety  Car  Heating 
and  Lighting  Company,  presented  at  tht  November  meeting  of 
the  above  club  a  very  interesting  paper  on  the  subject  of  heating 
passenger  cars,  discussing  in  detail  the  various  systems  that 
have  been  tried  and  are  already  in  use,  pointing  out  the  advan- 
tages and  disadvantages  of  each.  A  large  part  of  the  paper 
was  confined  to  an  explanation  and  thorough  description  of 
the  system  used  by  the  Safety  Car  Heating  and  Lighting  Co., 
this  being  very  thoroughly  illustrated  by  sectional  views  and 
photographs  of  the  various  parts  of  the  apparatus.  Results 
of  tests  were  given. 

W.  F.  Ray,  superintendent  of  the  Concord  Division  of  the 
Boston  and  Maine  Railroad,  opened  the  discussion  and  gave 
some  interesting  anecdotes  on  his  experience  with  the  original 
steam  heated  train  which  ran  on  the  Connecticut  River  Rail- 
road between  Springfield  and  South  Vernon,  Mass.  The  paper 
was  also  discussed  by  B.  F.  Hudson,  who  spoke  very  highly  of 
the  vapor  system  of  car  heating  ar<l  gave  the  result  of  a  series 
of  eight  tests  which  had  been  made  on  the  Boston  &  Maine 
Railroad.  John  E.  Ward,  president  of  the  Ward  Equipment 
Co.,  spoke  at  some  length  on  the  subject,  drawing  attention  to 
the  introduction  of  steel  passenger  equipment  which  required 
much  more  heat  than  wooden  cars.  He  stated  that  he  under- 
stood this  increase  to  be,  in  the  case  of  the  Pennsylvania  Rail- 
road, about  20  per  cent.  A  number  of  the  other  members  asked 
questions  which   were   satisfactorily  answered  by  Mr.  Hulse. 
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PERSONALS 


E.   Nolan   succeeds   J.    W.    McCarthy   as   road   foreman    of   engines   of   the 
Chicago,  Peoria  &  St.   Louis  Ry. 


William    Bennett   has   been   made    roundhouse    foreman    of   the    Chicago 
Great  Western  Ry.  at  Oelwein,  la. 


W.   P.    Bray,   has  been   made  traveling   engineer   of  the   Missouri   Pacific 
Ry.,   with   office   at   Wichita,   Kan. 


H.    A.    SouTHWORTH    succeeds  A.    R.    Manderson    as   master   mechanic   of 
the   Maine   Central   at   Portland,   Me. 


E.    F.    Miller    has   been    appointed    roundhouse    foreman    of   the    Kansas 
City   Southern   Ry.   at  De   Queen,   Ark. 


J.   E.   Davis  succeeds  M.   A.   Kinney  as  master  mechanic  of  the  Hocking 
Valley   Ry.,   with  office   at  Columbus,   O. 


Frank  J.  Smith,  master  mechanic  at  Washington,  Ind.,  on  the  Baltimore 
and  Ohio  Southwestern  Ry.,  has  resigned. 


Leo  Meehan  has  been  appointed  master  mechanic  of  the   Ashland   Coal 
and  Iron  Ry.,  with  office  at  Ashland,   Ky. 


B.  M.  Angwin  has  been  appointed  master  car  builder  of  the  Birmingham 
Southern  Ry.,  vice  J.  N.   Collins,  deceased. 


C.   R.   DoBSON  has  been  made  general  car  foreman  of  the  Chicago,  Rock 
Island  and  Pacific  Ry  at  Cedar  Rapids,  la. 


E.  J.   Snell  has  been  made  master  mechanic  of  the  Pennsylvania  division 
of  the  New  York  Central  &  Hudson  River  R.  R.,  at  Corning,  N.  Y. 


J.   L.   Butler,  master  mechanic  on  the  White  River  division  of  the  Iron 
Mountain  Ry.,  at  Cotter,  Ark.,   has  been  transferred  to  Crane,   Mo. 


J.    F.    ScHWAiGER   has  beeen   appointed   road   foreman   of  engines   on   the 
Eastern  district  of  the  Wyoming  division  of  the  Union  Pacific  R.  R. 


D.    D.    Robertson    has   been    appointed   master   mechanic    of   the    Buffalo 
division  of  the  Lehigh  Valley  R.  R.,  succeeding  Mr.  W.  Kells,  resigned. 


Ernest  Becker  has  been  appointed  master  mechanic  of  the  Chicago  and 
North  Western  Ry.  at  Green  Bay,  Wis.,  succeeding  F.  W.  Peterson,  trans- 
ferred. 


H.  F.  LowTHER  has  been  appointed  assistant  purchasing  agent  of  the 
Delaware,  Lackawanna  &  Western  Ry.,  with  office  at  90  West  street.  New 
York. 


A.  Anderson,  formerly  master  boilermaker  of  the  National  Railways  of 
Mexico,  has  been  made  traveling  boiler  inspector,  with  office  at  San  Luis 
Potosi,  Mexico. 


F.  T.  Slavton  has  been  appointed  superintendent  of  motive  power  of  the 
Virginian  Railway,  with  office  at  Princeton,  W.  Va.,  succeeding  L.  B. 
Rhodes,  resigned. 


A.  E.  Calkins  has  been  made  assistant  to  F.  W.  Brazier,  superintendent 
of  rolling  stock  of  the  New  York  Central  &  Hudson  River  R.  R.,  with 
office  ill  New  York  City. 


George  H.  Bussing  has  been  made  superintendent  of  motive  power  of 
the  New  Orleans  Great  Northern  Ry.,  with  office  at  Bogalusa,  La.,  vice  H. 
W.  Burkheimer,  resigned. 


J.  Benzies  has  been  appointed  smoke  inspector  of  the  Terminal  and 
Illinois  divisions  of  the  Chicago,  Rock  Island  and  Pacific  Ry.,  with  head- 
quarters at  Chicago,   111. 


T.  H.  Malican  has  been  appointed  master  mechanic  of  the  Mahoney  and 
Hazleton  division  of  the  Lehigh  Valley  R.  R.,  at  Weatherly,  Pa.,  succeeding 
W.  G.  Burrows,  transferred. 


F.  W.  Peterson,  master  mechanic  of  the  Chicago  &  North  Western,  at 
Green  Bay,  Wis.,  has  been  appointed  master  mechanic  of  the  Wisconsin 
division,  with  office  at  Chicago. 


A.  R.  Manderson,  master  mechanic  of  the  Maine  Central  R.  R.,  has  been 
promoted  to  succeed  H.  P.  Manchester  as  assistant  superintendent  of  motive 
power,  with  office  at  Portland.  Me. 


VV.  G.  Burrows,  master  mechanic  of  the  Mahoney  and  Hazleton  division, 
at  Weatherly,  Pa.,  has  been  transferred  to  Wilkesbarre,  Pa.,  succeeding 
D.  D.  Robertson,  transferred  to  Buffalo,  Lehigh  Valley  R.  R. 


George  H.  Eck  has  beeen  appointed  master  mechanic  of  the  Hudson 
River  division  of  the  New  York  Central  &  Hudson  River  R.  R.,  with  office 
at  New  Durham,  N.  J.,  succeeding  C.   E.   Keenan,  resigned. 


Henry  C.  Manchester,  assistant  superintendent  of  motive  power  of  thfr 
Maine  Central  R.  R.,  has  been  appointed  to  the  office  of  superintendent  of. 
transportation  of  that   road.     His  office  will  be  at  Portland,   Me. 


J.  T.  McGrath,  heretofore  master  mechanic  in  charge  of  the  Battle 
Creek  shops  of  the  Grand  Trunk  Ry.,  has  been  appointed  superintendent 
of  rolling  stock  on  the  Chicago  and  Alton  R.  R.,  succeeding  Peter  Maher, 
resigned. 


F.  H.  Clark,  general  superintendent  of  motive  power  of  the  Chicago. 
Burlington  &  Quincy  Ry.,  at  Chicago,  has  been  appointed  general  super- 
intendent of  motive  power  of  the  Baltimore  and  Ohio  R.  R.  and  of  the 
Baltimore  and  Ohio  Southwestern  R.  R.,  with  office  at  Baltimore,  Md., 
succeeding  J.   D.   Harris,  resigned. 


CATALOGS 


Electrical  Equipment. — The  Westinghouse  Electric  &  Manufacturing 
Company  has  issued  its  Part  Catalogues  Nos.  6141  and  6143.  No.  6141 
lists  parts  for  the  Westinghouse  type  306  Interpole  Railway  Motor  for  direct 
current  circuits.  No.  6143  lists  Standard  Metallic  Brushes  for  A.  C.  and 
D.   C.   circuits. 


Spark  Arresters. — The  Van  Horn-Endsley  spark  arrester  is  given  a  full 
description  in  an  attractive  catalog  issued  by  the  American  Spark  Arrester 
Co.  of  Indianapolis,  Ind.  The  book  also  contains  a  very  complete  record 
of  the  tests  given  this  device  at  Purdue  University,  and  is  illustrated  with 
several  graphic  half  tones. 


Flare  Lights  for  CoxsTRrcTiON  Work. — The  United  States  Marine 
Signal  Co.,  of  New  York,  has  issued  a  catalog  describing  the  Willson  flare 
light  which  is  especially  designed  for  use  in  connection  with  all  kinds  of 
outdoor  construction  work,  also  in  mines  and  tunnels.  The  book  is  com- 
plete with  instructions  in  regard  to  the  maintenance  and  handling  of  the 
light. 


Miniature  Decorative  Incandescent  Lamps. — The  General  Electric  Com- 
pany has  just  issued  a  booklet  describing  Miniature  Decorative  Incandescent 
Lamps.  The  lamps  are  illustrated  in  color,  and  various  designs  representing 
fruits  and  flowers  are  shown.  These  lamps  are  used  for  decorating  Christ- 
mas trees  and  also  in  connection  with  set  pieces  of  artificial  shrubs,  trees, 
etc.     The  number  of  the  booklet  is  B-3004. 


Boiler  Feeders  or  Pressure  Pumps. — Under  this  title  the  Dean  Bros. 
Steam  Pump  Works,  of  Indianapolis,  Indiana,  has  issued  a  booklet  descrip- 
tive of  and  illustrating  the  various  Dean  pumps.  Prominence  is  given  to 
the  Atlantic  type  boiler  feeders  which  are  illustrated  as  single  self-contained 
units  or  built  as  a  pair  with  special  piping  and  connections.  These  feeders, 
or  pumps,  are  built  with  either  compound  or  non-compound  steam  ends. 


Coaling  Stations. — This  important  subject  is  well  reviewed  in  bulletin  21 
issued  by  Roberts  and  Schaefer  Co.,  Chicago,  111.,  and  is  of  special  value 
through  the  large  number  of  illustrations  which  it  contains  of  recent 
modern  installations.  Twenty-five  pages  of  the  book  are  devoted  to  so 
featuring  these  devices,  and  the  data  attached  in  each  instance  is  quite  com- 
prehensive in  conveying  the  essentials  necessary  for  a  study  of  each  type. 


Metallic  Packing. — This  subject  of  widespread  interest  has  received  a 
thorough  consideration  in  the  American  Huhn  Metallic  Packing  Co.'s  new 
catalog.  The  portion  relating  to  metallic  ammonia  packing  is  very  interest- 
ing, and  well  illustrates  the  difficulties  which  had  to  be  overcome  beforf 
satisfactory  packing  could  be  evolved  to  perform  under  such  trying  condi- 
tions. The  catalog  contains  a  number  of  fine  cuts  and  matter  of  value  to 
users  of  packing  in  general. 


Graphite  Products  for  the  Railroad. — Under  this  title  the  Joseph 
Dixon  Crucible  Co.,  of  Jersey  City,  N.  J.,  has  issued  a  most  attractivf 
catalog,  illustrating  through  many  half-tone  photographic  reproduction- 
and  full  explanatory  text  their  various  graphite  products  which  are  directly 
applicable  in  this  particular  field.  A  considerable  portion  of  the  catalog  i- 
devoted  to  a  discussion  of  graphite  air  brake  and  triple  valve  grease,  an  J 
of  graphite  lubricators  for  locomotives. 


Friction  Clutches. — The  Carlyle  Johnson  Machine  Co.,  Manchester, 
Conn.,  has  issued  its  catalog  "E"  for  1911,  which  is  larger  and  more  coir: 
plete  than  previous  ones,  and  deals  almost  exclusively  with  the  driving  ct 
machinery  through  friction  clutches,  special  attention  being  paid  to  th.- 
eliminating    of   cross    belting,    counter    shafting,    etc.      The    catalog    is   en 
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closed  in  a  handsome  cover  of  two-toned  blue,  with  a  clutch  cut  and  com- 
pany monogram  embossed  thereon,  and  is  tilled  with  attractive  illustrations 
showing  the  Johnson  Clutch,   factory  views,   etc. 


Electric  Railway  Signal.— Bulletin  No.  4786,  just  isssued  by  the  Gen- 
eral Electric  Company  under  the  title  of  "Signals,  Auxiliary  Apparatus  and 
Materials,"  cannot  fail  to  be  of  interest  as  well  as  assistance  to  all  railway 
men.  The  signal  described  is  a  simple  and  reliable  motor  signal  having  a 
signal  mechanism  suitable  for  either  two  or  three  position  operation  in  either 
the  upper  or  the  lower  quadrant.  This  standard  mechanism  is  also  ap- 
plicable to  either  top  or  bottom  mast  operation  with  but  slight  modifications. 
The  bulletin  contains  nearly  90  pages  of  information,  including  exterior  and 
interior  views  of  the  signal  and  a  detailed  description  of  the  signal  and 
apparatus  used  in  connection  with  its  operation. 


OxY-AcETYLENE  VVelding  AND  CUTTING. — This  rapidly  extending  practice 
has  been  treated  in  detail  by  the  Linde  Air  Products  Co.,  of  Buffalo,  N.  Y., 
in  its  recent  catalog.  No.  155,  which  thoroughly  illustrates  and  describes 
the  system  as  applied  in  the  Linde  output.  It  constitutes  an  extremely  valu- 
able reference  book  for  those  interested  in  the  subject,  through  the  concise 
description  of  the  component  parts,  and  particularly  in  the  notes  on  welding 
and  on  the  practical  operation  of  the  blowpipe.  Several  interesting  half- 
tones are  included  of  diversified  welding  operations  made  possible  through 
this  process.  These  run  the  gamut  from  broken  locomotive  cylinders  to 
ornamental  iron  work  repairs  and  well  illustrate  the  wide  range  of  work 
made   possible   by   improved   appliances   and   intelligent   handling. 


Mallet  Articulated  Locomotives. — Record  No.  68,  issued  by  the  Bald- 
win Locomotive  Works,  is  devoted  to  a  consideration  of  the  above  type 
with  comment  on  the  several  features  which  the  company  has  introduced  in 
connection  with  the  development  of  the  Mallet  engine  in  this  country. 
Illustrations  and  data  are  presented  of  thirteen  examples,  covering  a  wide 
range  in  weight  and  capacity,  which  have  been  built  at  the  Baldwin  Works. 
These  vary  from  a  2-4-4-2  type,  built  for  the  Little  River  R.  R.  Co.,  with  a 
tractive  effort  of  23,500,  to  2-8-3-2  type  for  the  Atchison,  Topeka 
and  Santa  Fe  Ry.,  having  96,000  pounds  tractive  effort.  A  study  of  the 
various  types  represented  and  of  the  progressive  development  of  the  ar- 
ranpement.  which  is  afforded  through  the  illustrations,  is  of  much  interest, 
and  the  book  is  a  decidedly  valuable  addition  to  the  existing  data  on  the 
subject. 


Water  Systems. — The  catalog  just  received  from  the  Kennicott  Co., 
Chicatfo  Heights,  111.,  is  probably  the  most  artistic  work  ever  issued  by  a 
mannfacturing  concern.  In  its  production  opportunity  was  taken  to  make 
it  sectional  in  scope.  It  treats  separately  each  of  the  varied  products  of 
Kennicott  and  through  this  plan  does  not  burden  a  prospective  customer 
with  matter  in  which  h'  is  not  directly  interested.  Naturally  the  section 
relating  to  the  Kennicott  water  softener  is  the  most  comprehensive,  contain- 
ing 23  pages  9x12  in.,  with  the  utmost  profusion  of  splendidly  illustrated 
matter,  showing  numerous  installations  of  the  softener.  There  are  promi- 
nent sections  on  each  of  the  Kennicott  products,  particularly  wa.er  tube 
boilers,  tanks  and  towers  and  water  weighers.  The  catalog,  as  its  name, 
"T1;r  products  of  Kennicott,"  implies,  is  intended  to  deal  with  Kennicott 
output  as  a  whole,  and  it  has  effectually  realized  that  end  in  a  most  attrac- 
tive and  valuable  form. 


NOTES 


T.  H.  Symington  Co. — S.  L.  Kamps  has  been  elected  secretary  of  the 
T.  H.  Symington  Company,  Manufacturers  of  Symington  Journal  Boxes 
and  Farlow  Draft  Gear,  v.ith  general  offices  at  Baltimore.  Md. 


National  .M.^chinery  Co.— II.  B.  Dirks.  Instructor  in  Mechanical  Engi- 
neering at  the  University  of  Illinois-,  has  resigned  to  accept  a  position  as 
Assistant  to  the  General  Manager  of  the  above  company  at  Chicago,  111. 


RiEHLE  Bros.  Testing  Machine  Co.— The  board  of  directors  of  the  above 
COmp,iny  at  a  meeting  held  December  14  declared  an  annual  dividend  of  six 
per  cent.,  and  an  extra  dividend  of  one  per  cent.,  upon  the  capital  stock 
of  the  company  foi   the  year  1910.  '  -.       ■' 


Jeffrey  -Mavifacturi.vg  Co.— This  company  announces  the  opening  of  a 
new  office  in  the  Fourth  National  Bank  Building,  Atlanta.  Ga..  with  Mr. 
D.  C.  Rose,  formerly  with  the  Dodse  Mfi:.  Co.,  as  .Manager.  A  stock  of 
Jeffrey  Chains  and  Catalogs  will  be  on  hand. 


AyscHU.Ks  Brake  Shoe  and  Folx^ry  Co.— An  in.spection  of  the  annual 
report  for  the  ninth  fiscal  year  of  this  company  indicates  that  it  has  en- 
joyed the  most  profitable  year  in  its  history.  $1,022,683.93  being  apparent 
■fter  making  provision  for  the  usual  liberal  rate  of  depreciation  and  reserve 
accounts. 


The  Kennicott  Co.— Through  the  need  of  more  space  for  its  sales 
department  this  company  has  taken  one-half  of  the  14th  floor  of  the  Com 

^  Exchange  Bank  Building,  in  Chicago,  and  will  remove  its  offices  from  the 
6th    floor    to    their    new    location.      The    main    and    executive    offices    of    the 

Lcompany  will  still  be  kept  at  the  factory  at  Chicago  Heights. 


Pkessed  Steel  Car  Co. — The  announcement  is  made  by  this  company 
that  J.  G.  Bower  is  appointed  assistant  manager  of  sales.  Western  dis- 
trict. Pressed  Steel  Car  Company  and  the  Western  Steel  Car  &  Foundry 
Company,  with  ofhce  at  Old  Colony  Building,  Chicago,  Illinois,  effective 
January   1,    1911. 


H.  W.  Johns-Manville  Co. — Owing  to  greatly  increased  business  the 
H.  W.  Johns-Manville  Company  announces  the  removal  of  its  offices,  now 
located  at  So  Sheldon  Street,  Houghton,  Mich.,  to  more  commodious  and 
convenient  quarters  at  90  Sheldon  S|treet,  where  they  will  be  better  pre- 
pared to  serve  their  patrons.  As  in  the  past,  S.  T.  Harris,  who  has 
been  associated  with  the  company  for  a  number  of  years,  will  be  in  charge 
of  the  offices  at  the  new  address. 


Pressed  Steel  Car  Co. — Frederick  G.  Ely,  who  died  recently  in  New 
York  City,  was  born  in  Watertown,  N.  Y.,  August  2,  1838,  and  has  been 
identified  with  the  railway  supply  business  for  many  years,  more  recently 
with  the  Schoen  Pressed  Steel  Wheel  Company,  and  upon  its  absorption  by 
the  Pressed  Steel  Car  Company  he  became  a  Director  and  has  been  one 
from  that  time  until  his  death.  Mr.  Ely  was  a  brother  of  T.  N.  Ely, 
Chief  of  Motive  Power,  Pennsylvania  Railroad. 


LiDGERWOOD  Manufacturing  Co. — Walter  L.  Pearce,  who  for  thirty-two 
years  has  been  connected  with  the  above  company,  twenty-nine  of  which 
as  its  Secretary  and  General  Manager,  died  suddenly  of  heart  failure  at 
his  winter  home  in  the  Hotel  St.  Andrews,  New  York  City,  on  Saturday, 
December  10,  1910.  He  was  a  son  of  John  F.  Pierce  and  was  born  at 
Dorchester,  Mass.,  on  June  8,  1856.  His  parents  survive  him,  and  he 
leaves  a  widow,  Jane  Hutchins;  an  only  son,  Walter  L.  S.  Pierce;  m 
brother,  Charles  C.  Pierce,  and  a  sister,  Mrs.  E.  W.  Jones.  Mr.  Pierce 
was  known  to  a  wide  circle  of  personal  and  business  associates.  He  was 
remarkable  as  an  organizer,  and  so  perfect  was  his  work  that  no  detail  of 
the  great  business  which  grew  up  under  his  hand,  was  neglected  during 
his  long  absences  from  his  desk  while  seeking  health,  and  the  coherent 
body  which  he  formed  is  a  monument  to  the  efficiency  of  his  work. 
Besides  his  connection  with  the  Liderwood  Mfg.  Co.,  he  "va* 
Treasurer  of  the   Hayward  Co.   and  of  the  Gorton-Lidgerwood  Co. 


BOOK  NOTES 


The  "Mechanical  World"  Electrical  Pocket  Book  for  191 1.   Pub- 
lished by   Emmott   &   Co.,   Ltd.,   65   King   St.,   Manchester, 
England.     264  pages,  4  by  6  inches.     Illustrated.     Price,  12 
cents. 
In  the   191 1   issue  of  this  valuable  little  annual  pocket  book 
considerable  improvement  has  been  effected  over  the  last  edition. 
In  particular  the   descriptive  matter   has  been   condensed,  thus 
affording  space  for  a  large  number  of  new  tables.     These  in- 
clude tables  on  current  densities,  permissible  temperature  rise, 
percentage  losses  in  electrical  machinery,  units  of  illumination, 
current  consumed  by  incandescent  lamps,  life  of  glow  lamps,  de- 
preciation allowances,  and  many  others.     The  notes  on  accumu- 
lators have  been  rewritten  and  extended,  as  have  ako  the  sec- 
tions on   circuit  breakers   and  electricity  in  coal  mines.     In  all 
these   sections  much   useful   data  and  tabular  information   have 
been  given.     The  book  is  fully  indexed  and  contains  a  55  page 
diary  for  1911.  ;  ::     :    •  •; 


Second  Annual  Report  of  the   Board  of   Supervising  "Engineers 
Chicago    Traction.      Cloth,    522   pages,    6x9   inches.      Illus 
■,  >    trated.     Published  by  the  Board,  Chicago,  III. 

Tn  order  that  the  public  may  be  authoritatively  apprised  from 
time  to  time  of  the  progress  of  the  rehabilitation  of  the  Chicago 
surface  lines,  the  above  Board  has  deemed  it  advisable  to  issue 
annual  reports,  of  which  this  is  the  second.  The  first  report, 
issued  November  i,  1909,  created  widespread  interest,  not  only 
throughout  the  United  States,  but  in  European  countries  as  well, 
from  which  many  requests  for  it  have  been  received.  The 
present  work  treats  generally  and  in  the  utmost  detail  of  the 
supervising  work  of  the  Board  which  has  to  deal  with  economic 
problems  involving  the  welfare  of  the  community;  with  the  dis- 
tribution of  labor  from  its  habitation  to  place  of  occupation: 
with  intersectional  problems  involving  the  through  routes,  and 
w-ith  commercial  problems  involving  the  equitable  and  prompt 
distribution  of  shoppers.  The  book  is  well  illustrated  and  is  of 
great  statistical  value.     .;,;"- 
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PERSONALS 

E.  TfotAN  stjcceeds  J.  W.  McCarthy  as  road  foreman  of  engines  of  the 
Chicago,  Peoria  &  St.  Louis  Ry. 


William    Bennett   has   been   made   roundhouse    foreman    of   the   Chicago 
Great  Western  Ry.  at  Oelwein,  la. 


W.   P.    Bray,   has  been  made  traveling   engineer  of  the   Missouri  Pacific 
Ry.,   with   ofiSce   at  Wichita,   Kan. 


H.    A.    SouTHwoRTH    succeeds  A.    R.    Manderson   as   master   mechanic   of 
the   Maine   Central   at   Portland,    Me. 


E.    F.    Miller   has   been    appointed    roundhouse    foreman    of   the    Kansas 
City   Southern   Ry.    at   De   Queen,   Ark. 


J.   E.   Davis  succeeds  M.   A.   Kinney  as  master  mechanic  of  the  Hocking 
Valley  Ry.,  with  office  at  Columbus,  O. 


Frank  J.  Smith,  master  mechanic  at  Washington,  Ind.,  on  the  Baltimore 
and  Ohio  Southwestern  Ry.,  has  resigned. 


Leo   Meehan   has   been   appointed  master   mechanic   of  the   Ashland   Coal 
and  Iron  Ry.,  with  office  at  Ashland,   Ky. 


B.  M.  Angwin  has  been  appointed  master  car  builder  of  the  Birmingham 
•,5    Southern  Ry..  vice  J.  N.   Collins,  deceased. 


C.   R.   DoBSON  has  been  made  general  car  foreman  of  the  Chicago,  Rock 
Island  and  Pacific  Ry  at  Cedar  Rapids,  la. 


E.  J.   Snell  has  been  made  master  mechanic  of  the  Pennsylvania  division 
of  the  New  York  Central  &  Hudson  River  R.  R.,  at  Corning,  N.  Y. 


J.   L.   Bdtler,  master  mechanic  on  the  White  River  division  of  the   Iron 
Mountain  Ry.,  at  Cotter,  Ark.,  has  been  transferred  to  Crane,   Mo. 


J.   F.    ScHWAiGER  has  beeen   appointed   road  foreman   of  engines  on  the 
Eastern  district  of  the  Wyoming  division  of  the  Union  Pacific  R.  R. 


D.    D.    RoBERTSOK    has   been    appointed   master   mechanic    of   the    Buffalo 
division  of  the  Lehigh  Valley  R.  R.,  succeeding  Mr.  W.  Kells,  resigned. 


Ernest  Becker  has  been  appointed  master  mechanic  of  the  Chicago  and 
North  Western  Ry.  at  Green  Bay,  Wis.,  succeeding  F.  W.  Peterson,  trans- 
ferred. 


H.    F.    LowTHER   has   been    appointed   assistant   purchasing    agent    of   the 
Delaware,  Lackawanna  &  Western  Ry.,  with  office  at  90  West  street.  New 

York.       :    ■■:;■  ■■.:'■:>  ■■^::.,r-    .-'V;' 


A.  Anderson,  formerly  master  boilermaker  of  the  National  Railways  of 
Mexico,  has  been  made  traveling  boiler  inspector,  with  office  at  San  Luis 
Potosi,  Mexico. 


F.  T.  Slayton  has  been  appointed  superintendent  of  motive  power  of  the 
Virginian  Railway,  with  office  at  Princeton,  W.  Va.,  succeeding  L.  B. 
Rhodes,  resigned. 


A.  E.  Calkins  has  been  made  assistant  to  F.  W.  Brazier,  superintendent 
of  rolling  stock  of  the  New  York  Central  &  Hudson  River  R.  R.,  with 
office  in  New  York  City. 


George  H.  Bussing  has  been  made  superintendent  of  motive  power  of 
the  New  Orleans  Great  Northern  Ry.,  with  office  at  Bogalusa,  La.,  vice  H. 
W.  Burkheimer,  resigned. 


J.  Benzies  has  been  appointed  smoke  inspector  of  the  Terminal  and 
Illinois  divisions  of  the  Chicago,  Rock  Island  and  Pacific  Ry.,  with  head- 
quarters at  Chicago,   111. 


T.  H.  Malicam  has  been  appointed  master  mechanic  of  the  Mahoney  and 
Hazleton  division  of  the  Lehigh  Valley  R.  R.,  at  Weatherly,  Pa.,  succeeding 
W.  G-  Burrows,  transferred. 


P.  W.  PEtESSOW,  master  mechanic  of  the  Chicago  &  North  Western,  at 
Green  Bay,  Wis.,  has  been  appointed  master  mechanic  of  the  Wisconsin 
division,  with  office  at  Chicago. 


A.  R.  Manderson,  master  mechanic  of  the  Maine  Central  R.  R.,  has  been 
promoted  to  succeed  H.  P.  Manchester  as  assistant  superintendent  of  motive 
power,  with  office  at  Portland.  Me.  :.•.'.'•■ 


W.  G.  Burrows,  master  mechanic  of  the  Mahoney  and  Hazleton  division, 
at  Weatherly,  Pa.,  has  been  transferred  to  Wilkesbarre,  Pa.,  succeeding 
D.  D.  Robertson,  transferred  to  Buffalo,  Lehigh  Valley  R.  R. 


George  H.  Eck  has  beeen  appointed  master  mechanic  of  the  Hudson 
River  division  of  the  New  York  Central  &  Hudson  River  R.  R.,  with  office 
at  New  Durham,  N.  J.,  succeeding  C.   E.   Keenan,  resigned. 


Henry  C.  Manchester,  assistant  superintendent  of  motive  power  of  the 
Maine  Central  R.  R.,  has  been  appointed  to  the  office  of  superintendent  of 
transportation  of  that  road.     His  office  will  be  at  Portland,  Me. 


J.  T.  McGrath,  heretofore  master  mechanic  in  charge  of  the  Battle 
Creek  shops  of  the  Grand  Trunk  Ry.,  has  been  appointed  superintendent 
of  rolling  stock  on  the  Chicago  and  Alton  R.  R.,  succeeding  Peter  Maher, 
resigned. 


F.  H.  Clark,  general  superintendent  of  motive  power  of  the  Chicago, 
Burlington  &  Quincy  Ry.,  at  Chicago,  has  been  appointed  general  super- 
intendent of  motive  power  of  the  Baltimore  and  Ohio  R.  R.  and  of  the 
Baltimore  and  Ohio  Southwestern  R.  R.,  with  office  at  Baltimore,  Md., 
succeeding  J.   D.  Harris,  resigned. 


CATALOGS 


Electrical  Equipment. — The  Westinghouse  Electric  &  Manufacturing 
Company  has  issued  its  Part  Catalogues  Xos.  6141  and  6143.  No.  6141 
lists  parts  for  the  Westinghouse  type  306  Interpole  Railway  Motor  for  direct 
current  circuits.  No.  6143  lists  Standard  Metallic  Brushes  for  A.  C.  and 
D.  C.  circuits. 


Spark  Arresters. — The  Van  Horn-Endsley  spark  arrester  is  given  a  fiill 
description  in  an  attractive  catalog  issued  by  the  American  Spark  Arrester 
Co.  of  Indianapolis,  Ind.  The  book  also  contains  a  very  complete  record 
of  the  tests  given  this  device  at  Purdue  University,  and  is  illustrated  with 
several  graphic  half  tones. 


Flare  Lights  for  Construction  Work. — The  United  States  Marine 
Signal  Co.,  of  New  York,  has  issued  a  catalog  describing  the  Willson  flare 
light  which  is  especially  designed  for  use  in  connection  with  all  kinds  of 
outdoor  construction  work,  also  in  mines  and  tunnels.  The  book  is  com- 
plete with  instructions  in  resard  to  the  maintenance  and  handling  of  the 
light.  ,  v'"."-;'''V"  ''''V-   ;'••'•■'■■"; 


Miniature  Decorative  Incandescent  Lamps. — The  General  Electric  Com- 
pany has  just  issued  a  booklet  describing  Miniature  Decorative  Incandescent 
Lamps.  The  lamps  are  illustrated  in  color,  and  various  designs  representing 
fruits  and  flowers  are  shown.  These  lamps  are  used  for  decorating  Christ- 
mas trees  and  also  in  connection  with  set  pieces  of  artificial  shrubs,  trees, 
etc.      The   number  of  the  booklet   is   B-3004. 


Boiler  Feeders  or  Pressure  Pumps. — Under  this  title  the  Dean  Bros. 
Steam  Pump  Works,  of  Indianapolis,  Indiana,  has  issued  a  booklet  descrip- 
tive of  and  illustrating  the  various  Dean  pumps.  Prominence  is  given  to 
the  Atlantic  type  boiler  feeders  which  are  illustrated  as  single  self-contained 
units  or  built  as  a  pair  with  special  piping  and  connections.  These  feeders, 
or  pumps,  are  built  with  either  compound  or  non-compound  steam  ends. 


Coaling  Stations. — This  important  subject  is  well  reviewed  in  bulletin  21 
issued  by  Roberts  and  Schaefer  Co.,  Chicago,  111.,  and  is  of  special  value 
through  the  large  number  of  illustrations  which  it  contains  of  recent 
modern  installations.  Twenty-five  pages  of  the  book  are  devoted  to  so 
featuring  these  devices,  and  the  data  attached  in  each  instance  is  quite  com- 
prehensive in  conveying  the  essentials  necessary  for  a  study  of  each  type. 


Metallic  Packing. — This  subject  of  widespread  interest  has  received  a 
thorough  consideration  in  the  American  Huhn  Metallic  Packing  Co.'s  new 
catalog.  The  portion  relating  to  metallic  ammonia  packing  is  very  interest- 
ing, and  well  illustrates  the  difficulties  which  had  to  be  overcome  before 
satisfactory  packing  could  be  evolved  to  perform  under  such  trying  condi- 
tions. The  catalog  contains  a  number  of  fine  cuts  and  matter  of  value  to 
users  of  packing  in  general. 


Graphite  Products  for  the  Railroad. — Under  this  title  the  Joseph 
Dixon  Crucible  Co.,  of  Jersey  City,  N.  J.,  has  issued  a  most  attractive 
catalog,  illustrating  through  many  half-tone  photographic  reproductions 
and  full  explanatory  text  their  various  graphite  products  which  are  directly 
applicable  in  this  particular  field.  A  considerable  portion  of  the  catalog  is 
devoted  to  a  discussion  of  graphite  air  brake  and  triple  valve  grease,  and 
of  graphite  lubricators  for  locomotives. 


Friction  Clutches. — The  Carlyle  Johnson  Machine  Co.,  Manchester, 
Conn.,  has  issued  its  catalog  "E"  for  1911,  which  is  larger  and  more  com- 
plete than  previous  ones,  and  deals  almost  exclusively  with  the  driving  of 
machinery  through  friction  clutches,  special  attention  being  paid  to  the 
eliminating    of    cross    belting,    counter    shafting,    etc.      The    catalog    is    en- 
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closed  in  a  handsome  cover  of  two-toned  blue,  with  a  clutch  cut  and  com- 
pany monogram  embossed  thereon,  and  is  hlled  with  attractive  illustrations 
showing  the  Johnson  Clutch,   factory  views,  etc. 

Electric  Railway  Signau — Bulletin  No.  4786,  just  isssued  by  the  Gen- 
eral Electric  Company  under  the  title  of  "Signals,  Auxiliary  Apparatus  and 
Materials,"  cannot  fail  to  be  of  interest  as  well  as  assistance  to  all  railway 
men.  The  signal  described  is  a  simple  and  reliable  motor  signal  having  a 
signal  mechanism  suitable  for  either  two  or  three  position  operation  in  either 
the  upper  or  the  lower  quadrant.  This  standard  mechanism  is  also  ap- 
plicable to  either  top  or  bottom  mast  operation  with  but  slight  modifications. 
The  bulletin  contains  nearly  90  pages  of  information,  including  exterior  and 
interior  views  of  the  signal  and  a  detailed  description  of  the  signal  and 
apparatus  used  in  connection  with  its  operation. 


OxY-AcETVLENE  WeldIng  AND  CUTTING. — This  rapidly  extending  practice 
has  been  treated  in  detail  by  the  Linde  Air  Products  Co.,  of  Buffalo,  N.  Y., 
in  its  recent  catalog.  No.  155,  which  thoroughly  illustrates  and  describes 
the  system  as  applied  in  the  Linde  output.  It  constitutes  an  extremely  valu- 
able reference  book  for  those  interested  in  the  subject,  through  the  concise 
description  of  the  component  parts,  and  particularly  in  the  notes  on  welding 
and  on  the  practical  operation  of  the  blowpipe.  Several  interesting  half- 
tones are  included  of  diversified  welding  operations  made  possible  through 
this  process.  These  run  the  gamut  from  broken  locomotive  cylinders  to 
ornamental  iron  work  repairs  and  well  illustrate  the  wide  range  of  work 
made   possible   by   improved  appliances   and   intelligent   handling. 


Mallet  Articulated  Locomotives. — Record  No.  68,  issued  by  the  Bald- 
win Locomotive  Works,  is  devoted  to  a  consideration  of  the  above  type 
with  comment  on  the  several  features  which  the  company  has  introduced  in 
connection  with  the  development  of  the  Mallet  engine  in  this  country. 
Illustrations  and  data  arc  presented  of  thirteen  examples,  covering  a  wide 
range  in  weight  and  capacity,  which  have  been  built  at  the  Baldwin  Works. 
These  vary  from  a  2-4-4-2  type,  built  for  the  Little  River  R.  R.  Co.,  with  a 
tractive  effort  of  23,500,  to  2-8-3-2  type  for  the  Atchison,  Topeka 
and  Santa  Fe  Ry.,  having  96,000  pounds  tractive  effort.  A  study  of  the 
various  types  represented  and  of  the  progressive  development  of  the  ar- 
rangement, which  is  afforded  through  the  illustrations,  is  of  much  interest, 
and  the  book  is  a  decidedly  valuable  addition  to  the  existing  data  on  the 
subject. 


Water  Systems. — The  catalog  just  received  from  the  Kennicott  Co., 
Chicago  Heights,  III.,  is  probably  the  most  artistic  work  ever  issued  by  a 
manufacturing  concern.  In  its  production  opportunity  was  taken  to  make 
it  sectional  in  scope.  It  treats  separately  each  of  the  varied  products  of 
Kennicott  and  through  this  plan  does  not  burden  a  prospective  customer 
with  matter  in  which  h^  is  not  directly  interested.  Naturally  the  section 
relating  to  the  Kennicott  water  softener  is  the  most  comprehensive,  contain- 
ing 23  pages  9  x  12  in.,  with  the  utmost  profusion  of  splendidly  illustrated 
matter,  showing  numerous  installations  of  the  softener.  There  are  promi- 
nent sections  on  each  of  the  Kennicott  products,  particularly  waier  tube 
boilers,  tanks  and  towers  and  water  weighers.  The  catalog,  as  its  name, 
"The  products  of  Kennicott,"  implies,  is  intended  to  deal  with  Kennicott 
output  as  a  whole,  and  it  has  effectually  realized  that  end  in  a  most  attrac- 
tive and  valuable  form. 


NOTES 


T.  H.  Symington  Co. — S.  L.  Kamps  has  been  elected  secretary  of  the 
T.  H.  Symington  Company,  Manufacturers  of  Symington  Journal  Boxes 
and  Farlow  Draft  Gear,  v.'ith  general  offices  at  Baltimore,  Md. 


National  Machinery  Co. — H.  R.  Dirks,  Instructor  in  Mechanical  Engi- 
neering at  the  University  of  Illinois,  has  resigned  to  accept  a  position  as 
Assi-i-fant  to  the  General   Manager  of  the  above  company  at  Chicago,  III. 


Riehle  Bros.  Testing  Machine  Co. — The  board  of  directors  of  the  above 
company  at  a  meeting  held  December  14  declared  an  annual  dividend  of  six 
per  cent.,  and  an  extra  dividend  of  one  per  cent.,  upon  the  capital  stock 
of  the  company  for  the  year  1910. 


Jeffrey  -Manufacturing  Co.— This  company  announces  the  opening  of  a 
new  office  in  the  Fourth  National  Bank  Huildin-;,  Atlanta,  Ga.,  with  Mr. 
D.  C.  Rose,  formerly  with  the  Dodge  Mfg.  Co.,  as  Manager.  A  stock  of 
Jeffrey  Chains  and  Catalogs  will  be  on  hand. 


Amhrican  Brake  Shoe  and  Foundry  Co. — An  inspection  of  the  annual 
report  for  the  ninth  fiscal  year  of  thi?  company  indicates  that  it  has  en- 
joyed the  most  profitable  year  in  its  history.  $l,C2-',683.93  being  apparent 
after  making  provision  for  the  usual  liberal  rate  of  depreciation  and  reserve 
accounts. 


The  Kennicot*  Co. — ^Through  the  need  of  more  space  for  its  sales 
department  this  company  has  taken  one-half  of  the  14th  floor  of  the  Corn 
Exchange  Bank  Building,  in  Chicago,  and  will  remove  its  offices  from  the 
6tb  floor  to  their  new  location.  The  main  and  executive  offices  of  the 
company  will  still  be  kept  at  the  factory  at  Chicago  Heights, 


Pressed  Steel  Car  Co. — The  announcement  is  made  by  this  company 
that  J.  G.  Bower  is  appointed  assistant  manager  of  sales.  Western  dis- 
trict. Pressed  Steel  Car  Company  and  the  Western  Steel  Car  &  Foundry 
Company,  with  ofhce  at  Old  Colony  Building,  Chicago,  Illinois,  effective 
January    1,    1911. 


H.  W.  Johns-Manville  Co. — Owing  to  greatly  increased  business  the 
H.  W.  Johns-Manville  Company  announces  the  removal  of  its  offices,  now 
located  at  So  Sheldon  Street,  Houghton,  Mich.,  to  more  commodious  and 
convenient  quarters  at  9C  Sheldon  Street,  where  they  will  be  better  pre- 
pared to  serve  their  patrons.  As  in  the  past,  S.  T.  Harris,  who  has 
been  associated  with  the  company  for  a  number  of  years,  will  be  in  charge 
of  the  offices  at  the  new  address. 


Pressed  Steel  Car  Co. — Frederick  G.  Ely,  who  died  recently  in  New 
York  City,  was  bom  in  Watertown,  N.  Y.,  August  2,  1838,  and  has  been 
identified  with  the  railway  supply  business  for  many  years,  more  recently 
with  the  Schoen  Pressed  Steel  Wheel  Company,  and  upon  its  absorption  by 
the  Pressed  Steel  Car  Company  he  became  a  Director  and  has  been  one 
from  that  time  until  his  death.  Mr.  Ely  was  a  brother  of  T.  N.  Ely, 
Chief  of  Motive  Power,  Pennsylvania.  Railroad. 


LiDGERWooD  Manufacturing  Co. — Walter  L.  Pearce,  who  for  thirty-two 
years  has  been  connected  with  the  above  company,  twenty-nine  of  which 
as  its  Secretary  and  General  Manager,  died  suddenly  of  heart  failure  at 
his  winter  home  in  the  Hotel  St.  Andrews,  New  York  City,  on  Saturday, 
December  10,  1910.  He  was  a  son  of  John  F.  Pierce  and  was  born  at 
Dorchester,  Mass.,  on  June  8,  1855.  His  parents  survive  him,  and  he 
leaves  a  widow,  Jane  Hutchins;  an  only  son,  Walter  L.  S.  Pierce;  a 
brother,  Charles  C.  Pierce,  and  a  sister,  Mrs.  E.  W.  Jones.  Mr.  Pierce 
was  known  to  a  wide  circle  of  personal  and  business  associates.  He  was 
remarkable  as  an  organizer,  and  so  perfect  was  his  work  that  no  detail  of 
the  great  business  which  grew  up  under  his  hand,  was  neglected  during 
his  long  absences  from  his  desk  while  seeking  health,  and  the  coherent 
body  which  he  formed  is  a  monument  to  the  efficiency  of  his  work. 
Besides  his  connection  with  the  Liderwood  Mfg.  Co.,  he  'v*» 
Treasurer  of  the   Hayward   Co.    and   of  the   Gorton-Lidgerwood   Co. 


BOOK  NOTES 


The  "Mechanical  World"  Electrical  Pocket  Book  for  191 1.    Pub- 
lished by   Emmott   &   Co.,   Ltd.,   65   King   St.,   Manchester, 
England.    264  pages,  4  by  6  inches.     Illustrated.     Price,  12 
cents. 
In  the  191 1  issue  of  this  valuable  little  annual  pocket  book 
considerable  imprgvement  has  been  effected  over  the  last  edition. 
In  particular  the  descriptive  matter  has  been  condensed,  thus 
affording   space   for  a  large   number  of  new   tables.     These   in- 
clude tables  on  current  densities,  permissible  temperature  rise, 
percentage  losses  in  electrical  machinery,  units  of  illumination, 
current  consumed  by  incandescent  lamps,  life  of  glow  lamps,  de- 
preciation allowances,  and  many  others.    The  notes  on  accumu- 
lators have  been  rewritten  and  extended,  as  have  also  the  sec- 
tions on  circuit  breakers  and  electricity  in  coal  mines.     In  all 
these   sections  much   useful   data  and  tabular  information   have 
been  given.     The  book  is  fully  indexed  and  contains  a  55  page 
diary  for  191 1.  v'^".   .7 


Second  Annual  Report  of  the  Board  of  Supervising  Engineers 
Chicago  Traction.  Cloth,  522  pages,  6x9  inches.  Illus 
trated.  Published  by  the  Board,  Chicago,  111. 
In  order  that  the  public  may  be  authoritatively  apprised  from 
time  to  time  of  the  progress  of  the  rehabilitation  of  the  Chicago 
surface  lines,  the  above  Board  has  deemed  it  advisable  to  issue 
annual  reports,  of  which  this  is  the  second.  The  first  report, 
issued  November  i,  1909,  created  widespread  interest,  not  only 
throughout  the  United  States,  but  in  European  countries  as  well, 
from  which  many  requests  for  it  have  been  received.  The 
present  work  treats  generally  and  in  the  utmost  detail  of  the 
supervising  work  of  the  Board  which  has  to  deal  with  economic 
problems  involving  the  welfare  of  the  community;  with  the  dis- 
tribution of  labor  from  its  habitation  to  place  of  occupation; 
with  intersectional  problems  involving  the  through  routes,  and 
with  commercial  problems  involving  the  equitable  and  prompt 
distribution  of  shoppers.  The  book  is  well  illustrated  and  is  of 
great  statistical  value.  ■i'^r'-''^:':^:-:''.'- 
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FOR    YOUR    CARD    INDEX 


Some  of  the  more  important  articles  in  this  and  the  previous 
issues  arranged  for  clipping  and  insertion  in  a  card  index.  Extra 
copies  of  this  page  zvill  be  furnished  to  subscribers  only  for 
eight  cents  in  stamps. 


Cms,  Steel  Passenger  Amer.  Enc,  iqh,  p.  I   (January). 

Fully  illustrated  description  of  the  design  developed  by  the 
American  Car  &  Foundry  Co..  for  composite  steel  passenger 
equipment.  All  framing  and  exterior  sheathing  is  of  steel,  and 
the  interior  above  the  window  sill  is  of  wood  and  agasote.  The 
design  employs  a  heavy  girder  below  the  belt  rail  for  carrying 
the  entire  weight  of  the  car,  including  the  center  sills.  The 
vestibule  design  is  particularly  interesting. 


Machine  Tools— Rod  Boring  Maehihe 

Amer.  Enc,  191  i,  p.  32  (January). 

Illustrated  description  of  a  new  duplex  rod  boring  machine 
manufactured  by  the  Newton  Machine  Tool  Works,  Philadel- 
phia. 


Railway  Business  Assn.  Dinner 

Amer.  Enc,  1910,  p.  483  (December). 

Abstracts  of  addresses  of  Chairman  Knapp  of  the  Interstate 
Commerce  Commission ;  Daniel  Willard,  president  of  the  B.  & 
O.,  and  H.  B.  Claflin,  given  at  the  second  annual  dinner  of  the 
Railway  Business  Association. 


Locomotive,  4-8-0  Type— N,  &  W.   Ry. 

Ames.  Enc,   191  i,  p.  6   (January). 

Fully  illustrated  description  of  a  very  powerful  locomotive 
built  by  the  Baldwin  Locomotive  Works.  The  boiler  design  is 
of  particular  interest  and  has  ogee  side  water  legs,  the  mud 
ring  being  7  in.  in  width.  The  article  includes  the  results  of 
tests  which  were  made  on  a  heavy  grade. 


Locomotive  Maintenance  Practices 

Amer.  Eng.,  191  i  p.  10   (January). 

A  discussion  showing  the  limits  of  wear  for  various  important 
locomotive  parts  that  have  been  adopted  by  some  of  the  roads. 
These  show  a  decided  difference  of  opinion,  in  some  cases  as 
much  as  100  per  cent. 


Locomotive,  Hign  Speed.         Amer.  Enc,  191  i,  p.  27   (January). 

A  review  of  the  development  cf  high  speed  locomotives  in  the 
various  countries  throughout  the  world  as  portrayed  by  the 
reporters  of  the  International  Railway  Congress. 


Locomotive— Water  Tube  Fire  Box 

Amer.  Enc,  1910,  p.  472  (December). 

Fully  illustrated  description  of  the  Brotan  Boiler.     Is  giving 
excellent  results  in  foreign  countries. 


Locomotive — Valve  Gear — Lentz  Poppet  Valve 

Amer.  Enc,  1910,  p.  485  (December). 

Illustrated  description  of  a  poppet  valve  gear  for  locomotives 
that  is  viewed  with  much  favor  on  many  foreign  railroads. 


Machine  Tools — Vertical  Milling  Machine 

Amer.  Enc,  1910,  p.  493  (December). 

Illustrated  description  of  a  very  powerful  vertical  milling 
machine  manufactured  by  the  Newton  Machine  Tool  Works  Co., 
Philadelphia. 


Machine  Tools  — Planer        Amer.  Enc,  1910,  p.  495  (December). 

Illustrated  description  of  a  small  planer  adapted  to  a  wide 
range  of  repair  work.  Built  by  Schneider  &  Goosmann,  Cin- 
cinnati. 


Shop  Devices — Making  Fire  Hooks  on  a  Bulldozer 

Amer.  Enc,  1910,  p.  476  (December). 

Illustrated  description  showing  dies  and  operation  of  making 
two  pronged  fire  hooks  complete. 


Shop  Devices — Rivetor  for  Coupler  Yokes 

Amer.  Enc,  191  i,  page  12  (January). 

Illustrated  description  of  a  very  efficient  air  operated  riveter 
which  will  easily  rivet  up  200  couplers  per  day  with  a  total  labor 
cost  of  about  19  cents  per  coupler. 


Shop  Devices — Air  Drill  Press  for  Tool  Room 

Amer.  Enc,  1911,  p.  26  (January). 

Illustrated  description  of  an  ingeniously  constructed  air  drill 
press  for  tool  room  work. 


Shops,  Locomotive,  Havelock,  C.  B.  &  Q.   Ry. 

Amer.  Enc,  191  i,  p.  13  (January). 

Fully  illustrated  description  of  the  very  extensive  additions 
made  to  the  Havelock  shops  of  the  C.  B.  &  Q.  R.  R.  The  ma- 
cliine  and  erecting  shop  arc  in  a  large  building,  the  latter  being 
of  the  longitudinal  type.  The  boiler  work  is  performed  in  a 
separate  building.  System  storehouse  and  oil  distributing  center 
have  been  constructed. 


Test — Balanced  Simple  Locomotive    With   Superheater 

Amer.  Enc,  191  i,  p.  19  (January). 

Results  of  the  comparative  test  between  balanced  simple  with 
superheater,  a  balanced  compound  and  a  2-sylinder  simple  en- 
gine on  the  C.  R.  I.  &  P.  Ry.  Results  are  greatly  in  favor  of 
the  balanced  simple  locomotive. 


Valve  Gear— Locomotive        Amer.  Enc,  191  i,  p.  22  (January). 

Fully  illustrated  description  of  the  construction  and  operation 
of  a  new  valve  gear  for  locomotives  built  by  the  Pilliod  Bros. 
Co.  It  is  of  the  radial  type  and  has  no  connection  to  the 
main  crank  pin,  all  motion  being  obtained  from  the  two  cross- 
heads. 


Smooth  Rail  Working  on  Heavy  Gradients 


PECULIAR   REQUIREMENTS   OF   THIS   SERVICE   PRESENT  MANY  PROBLEMS  TO  THE  LOCOMOTIVE  DESIGNER 

WHICH  HAVE  NOT  BEEN   SATISFACTORILY  SOLVED 


Locomotive  design  for  railways  where  steep  gradients  and 
sharp  curves  prevail  has  been  a  fascinating  problem  since  the 
earliest  days  of  railway  engineering,  yet  literature  on  the  subject 
is  meagre,  being  practically  confined  to  articles  at  rather  rare 
intervals  in  technical  publications  or  the  proceedings  of  the  vari- 
ous engineering  societies.  Almost  invariably  these  occasional 
references  have  dealt  with  conditions  of  some  particular  case  or 
districts,  rather  than  with  the  solution  of  the  problem  on  general 
principles. 

In  an  extremely  valuable  paper  before  the  Institution  of  Civil 
Engineers,  F.  W.  Bach  has  effectively  grouped  together  the  prin- 
cipal considerations  which  should  govern  the  design  for  smooth- 
rail  working  on  heavy  grades  in  general,  and  has  refrained  from 
any  appeal  to  individual  cases  as  illustrations.  The  data  which 
he  presents  was  deduced  from  the  results  of  practical  working, 
and  not  merely  based  upon  more  or  less  theoretical  calculations. 
The  author  of  the  paper  recommends,  however,  that  while  these 
data  cover  experiments  over  a  large  number  of  railways,  with 
varied  conditions  of  traffic,  they  must  be  used  with  reasonable 
caution,  and  may  perhaps  need  modification  in  cases  where  cli- 
matic or  other  conditions  of  special  character  introduce  unusual 
factors  into  the  working. 

Although  somewhat  outside  the  strict  review  of  this  paper,  a 
brief  consideration  of  the  limit  of  gradient  which  can  be  oper- 
ated by  a  steam  locomotive  working  on  smooth  rails  is  import- 
ant. The  very  rapid  rise  in  the  cost  of  haulage  with  grades  ex- 
ceeding 4  per  cent,  (i  in  25)  leads  to  the  opinion  that  for  grades 
steeper  than  this,  special  devices,  such  as  racks  or  center  rails 
should  be  employed,  so  as  to  admit  of  heavier  train  weights. 
It  will  be  found  that  although  gradients  of  6  per  cent.,  or  even 
8  per  cent.,  are  not  unknown  in  special  cases,  a  gradient  of  4 
per  cent,  has  been  recognized  very  generally  by  engineers  as  the 
limit  for  economical  smooth-rail  working.  Mr.  Bach,  in  fact, 
adopted  this  limit  as  the  maximum  gradient  to  be  dealt  with 
for  the  purpose  of  his  paper. 
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FIG.    I. 

In  Fig.  I  are  shown  approximately  the  relative  loads  which 
ordinary  locomotives  will  haul,  in  addition  to  their  own  weight, 
on  various  gradients.  It  will  be  seen  that  an  engine  which  will 
haul  a  200-ton  train  on  a  21/2  per  cent,  grade,  will  only  haul 
one-half  this  amount  on  a  4  per  cent,  one,  and  on  a  6  per  cent, 
gradient  its  load  would  fall  to  44  tons.  In  plotting  this  dia- 
gram 25  per  cent,  of  the  total  weight  of  engine  and  tender  has 


been  assigned  to  coal  and  water  carried.  The  safe  speed  of  descent 
for  a  given  axle  load  on  a  6  per  cent,  grade  is  only  about  two- 
thirds  of  that  which  is  safe  on  a  4  per  cent,  one :  the  capacity  of 
a  line  with  the  former  being,  therefore,  hardly  more  than  one- 
half  that  of  a  line  with  the  latter ;  and  as  the  cost  per  train  mile 
will  certainly  not  be  less,  the  tariff  would  need  to  be  higher  in 
proportion.  .V .: .: 

In  the  consideration  of  locomotive  design  a  difficulty  is  often 
encountered  in  determining  with  certainty  what  tractive  effort  a 
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FIG.   2. 

certain  engine  will  exert  in  actual  service.  Much  difference  of 
opinion  exists  as  to  what  figure  it  is  reasonable  to  take  for  the 
nominal  mean  effective  pressure  in  the  cylinders,  and  further 
as  to  what  is  £  proper  allowance  to  make  for  friction  in  the 
locomotive.  Many  experiments  to  determine  draw-bar  pull  have 
been  made,  but  the  conditions  vary  so  considerably  that  the 
results  are  of  little  service  for  generalizations. 

The  curve  shown  in  Fig.  2  has  been  obtained  from  analysis 
of  a  large  number  of  indicator  diagrams,  and  shows  the  mean 
effective  pressure  obtained  in  practice,  in  terms  of  the  initial 
pressure  in  the  cylinder.  Fig.  3  has  been  plotted  from  this; 
allowing  15  pounds  drop  between  the  boiler  pressure  and  the 
initial  pressure  in  the  cylinder,  so  as  to  cover  losses  from  con- 
densation, wire-drawing,  etc.  At  low  speeds  this  is  probably 
too  much,  and  at  high  speeds  probably  not  sufficient.  Mr.  Bach 
considers,  as  a  matter  of  fact,  that  theoretical  assessment  is  im- 
possible. The  proportions  of  the  boiler,  the  class  of  water  used, 
the  type  of  valve  gear,  etc.,  will  occur  as  disturbing  factors,  but 
a  well  proportioned  engine  may  be  counted  upon  to  supply  steam 
for  a  short  period  on  a  75  per  cent,  cut  off  for  starting  pur- 
poses, or  indefinitely  on  60  per  cent,  at  low  speeds,  and  50  per 
cent,  at  moderate  speeds.  In  using  these  diagrams,  therefore,  50 
per  cent,  cut  off  may  be  safely  assumed  for  freight,  and  33  per 
cent,  for  passenger  locomotives.  Since  high  speeds  and  late  cut 
off,  and  low  speeds  and  early  cut  off,  seldom  occur  in  conjunc- 
tion, it  is  possible  to  get  a  very  near  estimate  of  the  actual  work 
any  locomotive  will  do  in  practice.  From  the  calculated  power 
in  the  cylinders  10  per  cent,  should  be  deducted  to  cover  fric- 
tional  losses  in  the  machinery,  the  result  being  the  force  avail- 
able on  the  rail. 

.  As  an  example  take  a  two  cylinder  engine  working  with  200 
pounds  per  square  inch  maximum  boiler  pressure,  and  having^ 
cylinders  18  inches  in  diameter  by  24  inches  stroke,  with  coupled 
wheels  46  inches  in  diameter.  If  a  boiler  is  provided  capable 
of  maintaining  steam  at  15  miles  per  hour  with  a  50  per  cent,  cut 
off  in  the  cylinder,  the  engine  may  be  trusted  to  do  the  follow- 
ing work  in  service: 

Mean  effective  pressure  (as  per  Fig.  8)  128  pounds  per  square  inch. 
18  X   18  X   24   X   128 

..,f.^..      SI, 039  lbs. 
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Less  10  per  cent ...  j.i., ■.,,»•,........... 8,163  lbs. 
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Tractive   effort    ...^4..... 19,476  lbs. 
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Allowing  10  pounds  per  ton  for  journal,  rail  and  atmospheric 
friction,  and  90  pounds  per  ton  for  the  resistance  due  to  gravity 
on  a  4  per  cent,  gradient,  the  engine  will  haul  on  that  gradient, 
and  at  the  speed  given,  194.7  tons,  including  its  own  weight. 

In  their  anxiety  to  obtain  the  minimum  of  weight,  with  the 
maximum  of  adhesion  for  heavy  grade  service,  many  designers 
have  adopted  tank  engines  in  preference  to  tender  locomotives. 
Owing  to  the  very  large  consumption  of  water  and  fuel  on  these 
lines,  t^e  weight  to  be  carried  then  generally  compels  either  the 
use  of  special  types,  such  as  Fairlie  or  Mallet  engines,  or  the 
provision  of  several  free  carrying  axles.  It  has  been  found, 
however,  a  practical  impossibility  to  design  a  tank  engine  having 
several  carrying  axles  which  will  maintain  even  loads  on  the 
coupled  axles  with  tanks  and  bunkers  both  full  and  empty.  The 
coupled  axles  are  either  overloaded  when  the  tanks  are  full,  or 
short  of  adhesion  when  they  are  empty. 

A  tank  engine  having  a  certain  minimum  adhesion,  and  a  cer- 
tain maximum  axle  load,  can  be  redesigned  as  a  tender  engine 
with  not  more  than  5  per  cent,  increase  in  total  weight,  pro- 
vided the  capacity  for  fuel  and  water  remains  the  same.  The 
advantages  of  this  type  are  that  tenders  can  be  better  braked 
than  can  running  axles  on  tank  engines;  and  further,  troubles 
with  springs  and  driving  boxes,  derailments  and  grinding  on 
curves  are  all  less  in  the  latter  type.  It  would  seem,  therefore, 
that  the  tender  engine  is  likely  to  prove  the  better  in  service. 

The  use  of  Fairlie  engines,  either  simple  or  compound,  pre- 
sents considerations  foreign  to  the  use  of  ordinary  tank  engines, 
but  many  of  the  objections  cited  as  pertaining  to  the  latter  apply 
also  to  the  Fairlie  engines.  The  high  first  cost  and  cost  of 
maintenance  is  too  well  known  to  need  more  than  a  mention.  In 
comparing  Fairlie  engines  with  ordinary  types  of  tender  engines 
one  point  often  overlooked  is  the  very  great  difference  in  the 
quantity  of  water  and  coal  carried,  which  in  the  tender  engine 
sometimes  exceeds  25  per  cent,  of  the  total  weight  on  the  rails. 
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FIG.    3- 

Fairlie  engines  cannot  be  designed  to  carry  a  sufficient  amount 
of  fuel  and  water  for  long  runs,  such,  for  instance,  as  occur  on 
the  Lima-Oroya  line  of  Peru,  and  they  are  open  to  objection* 
applying  to  variable  axle  loads  on  steep  gradients. 

Mr.  Bach  does  not  enthuse  over  the  Mallet  compound,  saying 
that  in  this  system  the  variable  load  of  the  Fairlie  type  seems 
to  have  been  abolished,  only  to  introduce  a  number  of  features 
more  objectional  than  those  its  design  does  away  with.  It  is 
pointed  out  that  the   Baltimore  and  Ohio  0-6-6-0  Mallet  com- 
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pound  locomotive  has  cylinders  20  in.  and  32  in.  diameter,  by  32 
in.  stroke,  with  56  in.  driving  wheels.  Calculated  by  the  formula 
previously  given  the  tractive  effort,  with  a  cut-off  of  60  per  cent, 
in  the  high  pressure  cylinder  is  approximately  43.000  lbs.  at  15 
miles  per  hour. 

The  engine  weighs  very  nearly  150  tons,  on  six  axles,  and  a 
tender  suitable  for  mountain  service  would  need  to  weigh  70 
tons  at  least,  when  loaded,  or  a  total  of  220  tons.  Supposing 
that  such  an  engine  could  be  worked  on  a  4  per  cent,  gradient, 
it  would  haul  only  430  tons  gross,  or  a  train  of  210  tons  behind 
the  tender.  It  is  a  fact  that  ordinary  mogul  engines  on  the 
Central  Railway  of  Peru,  4  ft.  8j^  in.  gauge,  weighing  with 
tenders  85  tons,  are  hauling  100  ton  trains  up  such  gradients. 
There  are  doubtless  cases  where  the  track  is  of  light  character 
and  the  permissible  axle  load  is  low,  and  where  steep  gradients 
amount  to  little  more  than  sharp  rises  which  call  for  special 
types  of  engines ;  but  where  loads  of  12  tons  per  axle  are  allow- 
able, and  heavy  gradients  are  continuous,  as  good  or  better 
work  in  proportion  to  their  weight  can  be  obtained  from  well- 
designed  tender-engines  of  the  mogul  or  consolidation  type. 

The  heavy  work  of  hauling  on  steep  gradients  allows  only 
very  low  ratios  of  expansion  to  be  employed.  Even  a  50  per 
cent,  cut-off  is  often  difficult  to  obtain,  and  to  introduce  com- 
pounding under  such  circumstances  appeals  to  Mr.  Bach  as  an 
unwarranted  departure,  and  he  affirms  that  compound  Fairlie 
or  Mallet  engines  are  thus  open  to  nearly  as  serious  objections 
as  would  be  an  engine  compounded  on  the  Webb  system.  At 
low  speeds  and  with  heavy  loads  on  these  gradients  the  mo- 
mentum of  the  engine  and  train  counts  for  very  little  and  the 
ideal  engine  should  have  an  even  and  steady  torque.  This  is 
not  obtained  with  certainly  with  the  separate  engines  of  the 
Fairlie  or  Mallet  system,  as  both  engines  may  be  in  similar  posi- 
tions. With  high  pressure  and  low  pressure  cylinders  the  work 
is  usually  uneven,  so  that  compound  engines  necessarily  waste 
a  considerable  portion  of  their  adhesion. 

In  Fig.  4  the  right  hand  set  of  curves  shows  the  variation  of 
torque  in  a  two  cylinder  engine  with  different  ratios  of  cut-off. 
These  curves  have  been  plotted  from  the  assumed  indicator  dia- 
grams given,  and  allowing  for  a  connecting  rod  equal  in  length 
to  8y2  times  the  crank.  It  will  be  seen  that,  even  assuming  the 
very  favorable  condition  of  even  work  on  both  strokes,  and  in 
each  cylinder,  at  75  per  cent,  of  cut-off,  the  torque  ranges  from 
78  to  100;  at  50  per  cent,  cut-off  from  80  to  100,  while  at  25  per 
cent,  cut-off  the  range  is  as  much  as  39  to  100.  In  these  curves 
no  allowance  has  been  made  for  the  variation  in  power  due  to 
acceleration  and  retardation  of  reciprocating  parts. 

It  will  thus  be  appreciated  that  it  is  impossible,  in  a  slow 
running  two  cylinder  engine,  for  the  adhesion  to  be  used  effici- 
ently with  an  early  cut-off,  yet  every  ton  of  excess  adhesion  on 
such  work  represents  a  considerable  percentage  of  paying  load 
lost.  Adhesion  must  be  proportioned  to  the  maximum  torque, 
while  the  load  is  limited  by  the  minimum.  The  provision  of 
four  cylinders  on  separate  engines,  as  in  the  Fairlie  or  Mallet 
systems,  does  not  overcome  this  objection  in  the  least. 

Mr.  Bach  points  out  the  superiority  of  the  three-cylinder  en- 
gines which  in  1906  he  recommended  for  use  on  the  4  per  cent, 
gradients  of  the  Central  Railway  of  Peru.  The  left  hand  set  of 
curves  in  Fig.  4  show  the  variations  in  torque  of  a  three-cylinder 
engine,  taking  the  same  indicator  diagrams  as  in  the  two-cylinder 
type.  The  cranks  are  set  at  120  degrees,  and  it  will  be  seen  that 
the  tractive  effort  only  varies  between  85  and  100,  with  a  33  per 
cent,  cut-off.  At  25  per  cent,  the  variation  is  between  60  and  100, 
but  as  the  locomotive  is  then  working  well  within  its  adhesive 
limit,  this  is  of  no  importance.  It  is  immensely  superior  to  the 
two-cylinder  engine  in  steam  economy,  as  it  can  be  worked, 
even  in  mountain  service,  with  at  least  three  expansions,  or  as 
put  by  the  author  of  the  paper,  "The  Fairlie  or  Mallet  engines 
should  have  six  cylinders  to  be  equally  efficient."  The  tenor  of 
the  paper  strongly  suggests  that  three-cylinder  engines  are  more 
adaptable  to  heavy  grade  work,  and  especially  on  narrow  gauge 
lines,  where  the  difficulty  of  designing  sufficiently  powerful  loco- 
motives is  daily  becoming  greater. 

It  IS  pointed  out  that  the  model  n  practice  of  using  very  large 
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FIG.   5. 

boilers  is  not  admissible  for  heavy  gradient  working,  where 
weight  must  be  cut  down  to  the  lowest  point.  Practice  shows 
that  with  reasonably  good  water  and  coal  it  is  sufficient  to  allow 
one  square  foot  of  heating  surface  for  nvery  15  lbs.  of  available 
tractive  effort,  as  worked  out  by  the  formula  previously  given. 
Mr.  Bach  emphasizes  that  great  care  should  be  taken  in  de- 
sign to  keep  boiler  barrels  short  and  the  slope  of  flue  box  crowns 
at  least  equal  to  the  steepest  gradient  on  which  the  engines  have 
to   work. 

For  the  purpose  of  determining  the  grate  area  required  it  is 
necessary  to  estimate  an  engine's  fuel  consumption  before  com- 
mencing to  design.  Working  on  slight  gradients  will  be  but  a 
poor  guide,  as  in  heavy  gradient  working  much  unconsumcd 
coal  is  thrown  out  of  the  stack. 

The  author  of  the  paper  has  adopted  a  system  of  estimating  a 
reasonable  consumption  by  classing  the  work  done  under  two 
heads,  (i)  running  as  on  the  level  the  distance  traveled,  and 
(2)  raising  the  total  train  weight  from  the  lowest  level  to  the 
heights  of  the  various  summits  passed.  Work  on  down  gradi- 
ents, owing  to  radiation,  brake  consumption,  etc.,  may  be  taken 
as  equal  to  work  on  the  level.  Under  these  conditions,  and  using 
coal  with  a  calorific  value  of,  say  13,000  B.  T.  U.  per  pound,  the 
consumption  may  be  taken  at  0.0066  lb.  per  foot-ton  of  work 
done,  resistance  in  the  level  being  taken  at  10  lbs.  per  ton  as 
before.  The  diagram  representedd  in  Fig.  5  has  been  prepared 
on  this  assumption. 
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For  example,  take  a  train  of  185  tons  gross  weight,  including 
engine  and  tender,  traveling  for  50  miles  and  using  4,500  feet  to 
the  summit  in  that  distance,  the  coal  consumption  for  the  round 
trip,  up  and  down,  would  be  approximately  as  follows; 

Total    distance.    100   miles =  528,000   feet 

528,000  X   10  X  185 

Work:   ar =  436,100  foot-tons 

2.2l'o 
Plus   185   X    4,500   feet =  832,500  foot-tons 


Tstal     '. 1.268. BOO   foot-tons 

Coal  used  =   1,268,600  X   0.0066 =       8,372  lbs. 

Total     =         83.7  lbs.  per  mile 

The  system  differs  little  from  those  by  which  the  consumption 
is  estimated  on  the  horse-power  developed,  but  it  is  more  con- 
venient to  use.  It  is  pointed  out  by  Mr.  Bach  in  conclusion  that 
the  co-efficients  should  be  used  only  for  heavily-loaded  engines 
with  little  chance  of  expansive  working. 


HEAVIEST  ATLANTIC  TYPE  LOCOMOTIVE 


ATCHISON,   TOPEKA  &   SANTA  FE  RY. 


Although  exceeded  in  weight  on  drivers  by  4-4-2  engines  of 
both  the  Erie  and  the  Pennsylvania  railroads,  the  new  Atlantics 
recently  completed  by  the  Baldwin  Locomotive  Works  for  the 
Santa  Fe  are  the  heaviest  of  that  type  yet  to  be  constructed. 
These  engines  have  a  weight  of  231,675  lbs.,  of  which  the  some- 
what high  proportion  of  62,225  lbs.,  due  to  the  balanced  corn- 


dome  in  which  the  throttle  valve  is  located.  The  peculiarity  of 
outside  pipes  begins  at  this  point  with  an  outside  dry  pipe  running 
on  the  center  line  of  the  boiler.  A  T-head  at  the  extremity  of 
the  dry  pipe,  immediately  behind  the  stack,  provides  for  the  dis- 
position of  the  steam  to  the  high  pressure  cylinders.  It  is  said 
that  this  arrangement  was  desired  by  the  railroad,  and  it  be- 
came possible  through  the  construction  of  the  reheater.  Greater 
accessibility  is  of  course  secured,  and  this  becomes  a  matter  of 
some  importance  in  connection  with  the  re-grinding  of  steam 
pipe  joints,  but  it  is  quite  evident  that  the  symmetrical  appear- 
ance of  the  engine  has  been  largely  sacrificed  for  this  advan- 
tage. 

Outside  steam  pipes  will,  however,  establish  one  thing,  and 
that,  immunity  from  any  poor  steaming  condition  which  might 
result  from  impaired  draft  due  to  leaky  joints.  It  was  proposed 
for  years  in  several  quarters  to  place  steam  pipes  outside  to 
overcome  this  very  trouble,  but  the  prevailing  construction  of 
the  period  made  this  impossible.  Apart  from  these  changes  the 
design  is  closely  similar  to  that  of  the  previous  Santa  Fe  bal- 
anced compounds  of  this  type.  Twenty-three  locomotives  were 
included  in  the  order. 

The  general  dimensions  are  as  follows.  In  the  ratios  no  al- 
lowance has  been   made   for   reheater   surface. 

GENERAL    DATA. 

Gauge    4  ft.   Syi    in. 

Service Pass 

Fuel     Oil 

Tractive  effort   23,800  lbs. 

Weight  in   working  order 231,675  lbs. 


4-4-2  BALANCED  COMPOUND  LOCOMOTIVE   WITH  OUTSIDE  STEAM   PIPES. 


pound  feature  and  reheater,  is  carried  by  the  leading  truck.  The 
weight  on  the  latter  thus  becomes  about  8,000  lbs.  greater  than 
in  tPie  instance  of  any  other  locomotive  of  this  class.  The  driv- 
ing wheel  base  of  6  ft.  lo  in.  is  some  three  or  four  inches  shorter 
than  that  of  the  average  Atlantic,  and  the  weight  on  trailer 
reaches  the  high  figure  of  57,325  lbs.,  which  is  the  maximum 
that  has  been  apportioned  to  any  one  pair  of  wheels  on  the  lo- 
comotive, and  requires  8  in.  x  14  in.  journals. 

As  compared  with  engines  of  the  same  type  on  the  Santa  Fe 
these  new  4-4-2*5  embody  a  change  in  the  design  to  include  the 
Jacob-Shupert  firebox,  and  of  the  Buck-Jacobs  reheater,  which 
latter  is  built  into  the  boiler  shell  and  is  placed  immediately 
behind  the  smokebox.  The  heater  contains  417  tubes,  48  in.  long, 
which  with  a  further  addition  of  30  in.  for  combustion  cham- 
ber between  the  heater  and  the  boiler  proper  reduces  the  length 
of  Hues  to  14  ft.  6  in.,  and  establishes  the  flue  heating  surface 
at  2,318  sq.  ft.,  or  2,508  sq.  ft.  total.  Although  comparing  some- 
what unfavorably  in  this  regard,  the  figures  do  not  reckon  with 
the  reheater  surface  which  exhibits  the  very  large  area  of  1,147 
sq.  ft.,  about  five  times  the  heating  surface  of  the  superheaters 
in  the  previous  balanced  compounds  of  this  type  built  for  the 
Santa  Fe  in  1909.* 

A  somewhat  startling  arrangement  of  steam  pipes  is  a  promi- 
nent feature  in  the  design,  and  is  clearly  indicated  in  the  accom- 
panying illustration.  The  steam  is  taken  from  the  boiler  at  the 
rear  dome  and  through  two  5  in.  pipes  carried  to  the  forward 


•  See  American  Engineer,  December,  1909,  page  478. 


Weight    on    drivers 112,125  lbs. 

Weight  on   leading  truck 62,225  lbs. 

Weight    on    trailing    truck 67,325  lbs. 

Weight  of  engine  and  tender  in  working  order 405,000  lbs. 

Wheel    base,    driving 6    ft.  10  in 

Wheel  base,  total 32   ft  8  in. 

Wheel    base,   engine   and    tender 61    ft.   1  in. 

RATIOS. 

Weight    on    drivers    -f-    tractive    effort 4.7 

Total    weight    -i-   tractive    effort 9.7 

Tractive    effort    X    diam.    drivers    -H    heating    surface 692.7 

Total   heating  surface   -f-  grate   area 62.8 

Firebox  heating  surface   -;-   total   heating   surface 7.5 

Weight  on  drivers  -;-  total  heating  surface 44.7 

Total  weight  -r-  total  heating  surface 92.3 

Total  heating  surface  -r-  vol.  cylinders 302.00 

Grate  area  -H  vol.  cylinders 5.70 

CYLINDERS. 

Kind  Bal.  comp. 

Diameter  and  stroke   15  and  25  in.  by  26  in. 

VALVES. 

Kind  Bal.  piston 

WHEELS. 

Driving,    diameter   over   tires 73  in. 

Driving,    thickness    of    tires 3J4   in. 

Driving  journals,   main,  diamater  and  length 10  x  10^  in. 

Driving  journals,  others,  diameter  and  length 9  x  12  in. 

Engine    truck    wheels,    diameter 3434   i"*- 

Engine  truck,  journals 6  x  10  in. 

Trailing  truck,  wheels,  diameter 47  in. 

Trailing  truck,  journals 8  x  14  in. 

BOILER. 

Style    Wagon   top 

Working  pressure   220  lbs. 

Outside  diameter  of  first  ring 72  in. 

Firebox,   length  and  width 63}^   x  109^  in. 

Firebox    plates,    thickness    6/16,    3/8    and    9/16  in. 

Firebox,    water    space 5    and    5  J4   in. 

Tubes,    number    and    outside    diameter 273 — 2}4   in. 

Tubes,  length   14  ft.,  6  in. 

Heating  surface,   tubes 2,318  sq.   ft. 

Heating  surface,  firebox 190  sq.  ft. 

Heating  surface,  total S,508  sq.   ft. 

Superheater  heating  surface 1,147  sq.   ft. 

Grate    area    48    sq.    ft 


Air  Hose  Failures 


CAREFULLY   KEPT  RECORDS   BY  ONE  OF  THE   LARGE  TRANS-CONTINENTAL  RAILROADS  HAVE  DEVELOPED 
MOST  INTERESTING  AND  VALUABLE  STATISTICS  ON  THE  LIFE  OF  AIR  HOSE  IN  SERVICE.    THE  DATA 
GATHERED  IS  PROBABLY  MORE  COMPLETE  THAN  ANY  HERETOFORE  AVAILABLE  IN  CONNEC- 
TION WITH  THIS  IMPORTANT  ITEM  IN  FREIGHT  AND  PASSENGER  CAR  MAINTENANCE. 


R.  W.  Burnett.* 


I  no  genera!  question  of  air  hose  troubles  has  been  in  receipt 
of  considerable  attention  and  investigation  in  the  past,  as  it  is 
a  subject  of  very  great  importance  in  passenger  and  freight  car 
maintenance,  both  from  the  dual  viewpoint  of  economy  in  sup- 
plies and  efficiency  in  operation.  Unfortunately,  however,  the 
majority  of  these  inquiries  appear  to  have  been  more  largely 
confined  to  establishing  some  carelessness  or  improper  handling 
of  the  part  in  service  than  in  attempting  to  gather  and  tabu- 
late such  data  which  would  graphically  portray  all  causes  of 
air  hose  failures.  Hence  reference  tables  covering  the  various 
ramifications  of  the  problem  at  a  glance  have  been  largely  lack- 
ing, although  it  must  be  evident  that  when  properly  prepared 
from  exact  records  they  would  not  only  constitute  most  valu- 
able addition  to  the  information  on  the  subject  of  failures,  but 
would  serve  as  the  basis  tor  preventive  measures  to  overcome 
them. 

To  determine  with  the  greatest  possible  exactness  the  cause 
of  all  failed  hose  a  careful  inspection  was  made  of  both  air 
brake  and  signal  hose  as  it  was  received  at  the  stripping  rack, 
and  it  was  decided  to  continue  this  record  over  a  period  of  nine 
months  in  order  that  the  percentages  might  be  carried  to  a 
point  where  their  comparison  would  prove  of  the  greatest  value. 
This  general  summary  is  tabulated  herewith,  and  it  will  well 
repay  a  careful  study.  The  averages  in  particular  have  been 
compiled  to  show  the  percentage  at  a  glance  of  every  species 
of  failure,  whether  occurring  in  nipple  end,  center  section,  or 
coupling  end. 


by  being  pulled  apart  in  service  have  had  the  inner  tube  punc- 
tured by  the  end  of  the  nipple,  and  the  hose  has  as  a  result 
failed;  or,  where  the  hose  has  been  struck,  resulting  in  the 
nipple  or  coupling  perforating  the  inner  tube  and  a  failure  re- 
sulting. 

The  "cut"  hose  are  those  so  damaged  by  being  struck  and  cut 
by  some  sharp  object,  and  are  of  all  kinds.  "Torn  and  torn  off' 
hose  are  largely  the  result  of  parting  cars  without  uncoupling  the 
hose.  "Porous"  hose  are  what  the  name  implies.  "Burnt  w'th 
steam"  are  principally  hose  which  have  been  used  in  shops  and 
yards  on  steam  connections,  or  in  a  few  cases  are  hose  which  in 

AVERAGE    FAILURES   PER   MONTH. 

Burst     35.80% 

Chafed 26.49% 

Damaged     ....  .•i> :.«•*.....•».•..•  .^ •>••>••.-■••:»•« .  1 8.667V 

Cut 2.63% 

Torn 4.08% 

Porous     ., ..    ..  6.39% 

jDUmt      .  .  .  ...  ^A;*.*  *••'■•  h  •>>••••«••  V V*^  ••«•  •  irV».«  •  •«  •  1 .00  /9 

Nipple   End   ;  .^  ...v..  <..>.......>;..  ..'.'.v.. ..«   ..       89.99% 

Center  Section 18.85% 

Coupling  End 41.16% 

contact  with  steam  or  steam  hose  have  become  more  or  less 
vulcanized  and  have  in  consequence  failed.  In  inspecting  these 
hose  close  attention  was  given  to  estimate  the  causes  of  failure 
and  some  important  deductions  can  be  drawn.  Although  5  inches 
at  each  end  of  the  hose  was  considered,  the  actual  failures  oc- 
curred in  about  3  inches  at  each  end,  due  to  the  fact  that  the 
clamp  and  inner  nipple  protect  the  remaining  2  inches  at  each  end 
of  the  hose.     This  shows  then  that  practically  80  per  cent,  of 


RECORD  OF  AIR  HOSB  DEFECTS. 


Defect 

Feb. 

March 

April 

May 

June 

July 

August 

September 

October 

ToUl 

Averase 
Monthly 

Nipple 

96 

145 

344 

258 

196 

352 

368 

387 

617 

2763 

307 

Burst 

Centre 

13 

S5 

57 

47 

44 

49 

69 

56 

115 

475 

51 

CoupliBK 

146 

207 

375 

325 

447 

46 

522 

463 

1016 

3547 

394 

Total 

255 

377 

776 

630 

687 

447 

959 

906 

1748 

6785 

753 

Nipple 

39 

83 

127 

90 

106 

161 

117 

127 

236 

1086 

120 

Chafed 

Centre 

31 

68 

98 

66 

78 

75 

49 

109 

107 

681 

75 

Coupling 

222 

305 

458 

278 

330 

488 

366 

369 

503 

3319 

368 

ToUl 

292 

456 

683 

434 

514 

724 

532 
290 

605 

846 

5086 

565 

Nipple 

118 

116 

335 

189 

314 

351 

303 

485 

2781 

309 

DamaKcd 

Centre 

5 

14 

32 

15 

12 

7 

22 

20 

46 

17J 

19 

Couplins 

36 

81 

91 

71 

78 

132 

46 

35 

62 

632 

70 

Total 

159 

311 

458 

275 
12 

404 

670 

358 

358 

593 

3586 

398 

Nipple 

8 

18 

18 

16 

12 

18 

5 

44 

151 

16 

Cut 

Centre 

2 

4 

20 

12 

14 

3 

12 

4 

4 

75 

8 

Couplins 

11 

23 

44 

25 

12 

26 

47 

30 

35 

253 

28 

Total 

21 

45 

82 

49 

42 

41 

77 

39 

83 

479 

54 

Nipple 

45 

63 

232 

102 

76 

62 

47 

41 

67 

735 

81 

Tom  and 

Centre 

0 

3 

3 

0 

2 

0 

0 

0 

0 

8 

1 

Torn  off 

CoupUnx 

2 

3 

9 

3 

4 

3 

3 

2 

7 

36 

4 

ToUl 

47 

69 

244 

105 

82 

65 

50 

43 
14 

74 

779 

87 

Nipple 

S 

14 

12 

5 

21 

47 

17 

19 

162 

17 

Porous 

Centre 

41 

83 

113 

60 

89 

166 

62 

61 

81 

756 

84- 

Coupling 

5 

3 

8 

3 

9 

40 

10 

19 

26 

123 

13 

ToUl 

49 

100 

133 

68 

119 

253 

89 

94 

126 

1031 

115 

Burnt 

with 

Steam 

Nipple 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Centre 

88 

197 

303 

102 

156 

180 

212 

96 

117 

1451 

161 

Coupling 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Total 

88 

197 

303 

102 

156 

180 

212 

96 

117 

1451 

161 

This  latter  procedure  was  adopted  to  determine  the  part  of 
the  hose  most  liable  to  fail,  and  to  this  end  the  various  sections 
were  given  the  following  length  values :  nipple  end,  5  in. ;  cen- 
ter section,  12  in.,  and  coupling  end,  5  in.  Failures  were  re- 
corded under  each  heading  in  the  section  in  which  it  occurred. 
"Burst"  hose  are  those  which  burst  without  evidences  of  dam- 
age or  unfair  usage.  "Chafed"  were  hose  which  had  been 
chafed  until  they  were  leaking,  or  had  burst,  or  were  removed 
because  so  chafed  that  they  were  liable  to  burst.  "Damaged" 
hose  are  those  which  by  unfair  usage  (other  than  chafed,  cut 
or  torn)   have  failed  or  burst,  and  are  principally  those  which 

*  Gen'l  Master  Car  Builder,  Canadian  Pacific  Ry. 


the  tctal  failures  took  place  within  one-third  of  the  total  length 
of  the  hose.  Of  the  40  per  cent,  that  failed  at  the  nipple  end 
fully  one-half  failed  within  one  inch  of  length  either  on  the 
inside  or  outside  of  the  hose. 

Burst  was  the  commonest  defect.  A  comparison  of  the  ige 
the  hose  of  different  makes  removed  for  this  cause  gives  a  good 
basis  for  comparison  of  the  quality  of  the  hose.  Results  of  tests 
made  by  the  test  department  of  sample  hose  from  different 
consignments,  tallied  closely  with  the  life  of  hose  removed  for 
this  cause.  The  quality  of  the  rubber,  the  friction  between  the 
layers  of  canvas,  the  pliability  of  the  inner  tube,  etc.,  are  all 
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I'mt  c.\aniplc,  take  :i  tniiii  of  1S5  tons  jiross  wciglit,  including 
engine  and  tender,  traviling  for  50  milc^  and  using  4,500  feet  to 
the  .summit  in  that  dir-tance,  the  coal  coTisumplion  lor  the  round 
trip,  up  and  down,  would  be  appro.xinialcly  as  lollow.s : 

,. •••••••  =  528,000  Uct 

,;4-.«.'»:,'..;i(."i.i.'=  430,100  fooi-tons 
,Viv.»v4.i.»i.  =  832,500  fool-tons 


Total   ilistanco.  li»0  niiles.....,, 
628,000   X.  10  X   185      .; 

■Work:  ■  ^- .->■■■,       ■..-;  -^ 

•■  a;8-40  :  .  ■•  ■ 

WiiS:  J8.S  X  4,«0O  f^t. .v'^. .'. .» 


Tjtal 

Coal  Used 

Total 


1,-,>68,C«0  X   O.OOCC. 


........     1.2fi8.f.00  foot-tons 

............   =       &.S~Q  U.S. 

=  83.7   111?,   per  mile 

The  system  differs  little  from  tho«e  by  which  the  consumption 
is  estimated  on  the  hor-se-powcr  dcvelfiped,  but  it  is  more  con- 
venietit  to  use.  It  is  pointed  out  by  Mr.  Bach  in  conclusion  that 
the  co-cfiicicnts  should  he  u.^cd  only  for  hcavily-loadcd  engines 
with  little  chance  of  expansive  working. 


HEAVIEST  ATLANTIC  TYPE  LOCOMOTIVE 


ATCHISON.   TOPF.K.A   &   .S.\NT.\   FE   RV 


■  Although  exceeded  in  weight  on  drivers  by  4-4-2  engines  of 
both  the  Erie  and  the  Pennsylvania  railroads,  the  new  Atlantics 
recently  completed  by  the  Baldwin  Lncomotive  Works  for  the 
Santa  Fe  are  the  heavii->t  '>f  that  type  yet  to  bo  constructed. 
These  engines  have  a  weiglit  '-•I'j.s  1,675  lbs.,  of  which  the  some- 
what high  proportion  of  62,225.  Ib.s.,  due  to  the  lialanced   ciui- 


doine  in  which  the  throttle  valve  is  located.  The  peculiarity  of 
outside  pipes  begins  at  this  point  with  an  outside  dry  pipe  running 
on  the  center  line  of  the  boiler.  A  T-head  at  the  extremity  of 
the  dry  pipe,  immediately  behind  the  stack,  provides  for  the  dis- 
position of  the  steam  to  the  high  pressure  cylinders.  It  is  said 
that  this  arrangement  was  desired  by  the  railroad,  and  it  be- 
caine  possible  through  the  construction  of  the  reheater.  Greater 
accessibility  is  of  course  secured,  and  this  becomes  a  matter  of 
some  importance  in  connection  v.rith  the  re-grinding  of  steam 
pipe  joints,  but  it  is  quite  evident  that  the  symmetrical  app^-ar- 
ancc  of  the  engine  has  been  largely  sacrificed  for  this  advan- 
tage. >  ■' 

Outside  steam  pipes  will,  however,  establish  one  thing,  and 
tliat.  immunity  fr<>m  any  poor  steaming  condition  which  might 
risult  from  impaired  draft  due  to  leaky  joints.  It  was  proposed 
tnr  yc.irs  in  several  quarters  to  place  steam  pipes  outside  to 
overcome  this  very  trouble,  but  the  prevailing  construction  of 
the  period  tnade  this  impossible.  Apart  from  these  changes  the 
design  is  closely  similar  to  that  of  the  previous  Santa  Fe  bal- 
anced compounds  of  this  type.  Twenty-three  locomotives  were 
included  in   the  order. 

The  general  dimensions  are  as  follows.  In  the  ratios  no  al- 
lowance has   been   made    for   reheater   surface..-   ,:•'../    •.■'..■"-.,.•; 


( latige ' .  .'^k> ... ...'..-.' 

.Service 

Kucl 

Ti.iilivf  ilTorl    

Wiik'lit   in   working  order. 


GE.SERAL    DATA.    •     .•..•.:;•.....•. 

I**********   •   •   •   •   •   •   •   •   •   •   ••••.«.•».••*•. k  f^ 

<■  <•*.*  !'•-*■*'    '    ■■    ••••••    •••  •'••.•  •  •.'*'«  ■■ 

•    •"•>,•■  •   ■   ^  •  ^   /^t    •  a    •    t    *    ■    »>  >   •  .'Ir   *   <*KV  •••-•• 


.4    ft.    »'/i    in. 

;..:...    on 

. ..^.^.^oo  iii>. 

..231,075  lbs. 


■'"-'•,--;■;  4  4-2  i;ai,.\nci.i>  coMPotT.vn  i-fKo.Mo 

pound  feature  and  reheater,  is  carried  by  the  leading  truck.  The 
weight  on  the  latter  thus  becomes  about  8,000  li)S.  greater  than 
in  t!ic  in>tance  of  any  other  locomotive  of  this  class.  The  driv- 
ing wheel  h.isc  of  6  ft.  lo  in.  is  .S4ime  thre-e  or  four  inches  shorter 
than  that  of  the  average  Atlantic,  ami  th.e  weight  on  trailer 
reaches  the  high  figure  of  57,3^5  lbs.,  which  is  the  maximum 
tJiat  l);ts  l)een  aiijxTtione^l  to  ;u:y  one  pair  i>f  wheels  on  the  lo- 
comotive, and  rci|iiires:'K  itr;  X  J4  in.  journals.       '  "^  "       '  ■ -•; 

As  compared  with  engines  of  the  same  type  on  the  Santa  Fe 
these  new  4-4  j's  embody  a  change  in  the  design  to  include  the 
Jacob-Shupcrt  lirebo.x,  ;>nd  of  lI.c  Buck-Jacobs  reheater,  which 
latter  is  built  into  tlte  boiler  shell  and  is  placed  immediately 
behind  the  smokebox.  The  heater  contains  417  tubes,  48  in.  long, 
which  with  a  further  addition  of  30  in.  for  combustion  cham- 
ber between  the  heater  and  tlic  boiler  proper  reduces  tlic  length 
of  riucs  to  t4  ft.  6.|n.,  .and  est.-iblishes  the  flue  heating  surfnce 
at  2,-t8  sq.  ft.,  or  2.508  sq.  ft.  total.  .Mthough  comparing  some- 
what unfavorably  in  this  regard,  the  figures  do  not  reckon  with 
the  reheater  surface  which  exhibits  the  very  large  area  of  1,147 
sq.  ft.,  about  five  times  the  healing  surface  of  the  superheaters 
in  the  previous  balanced  compounds  of  this  type  built  for  the 
Santa  Fe  in  iqoq.' 

A  iomewhat  startling  arrangement  of  steam  pipes  is  a  promi- 
nent feature  in  the  design,  and  is  clearly  indicated  in  the  .iccom- 
panying  illustration.  The  steam  is  taken  from  the  boiler  at  the 
rear  dome  and  through  two  5  in.  pipes  carried  to  the  forward 


ri\K  WITH  oirsiDE  sii;.\.M  i-ii'Ks.  ■"■,'':'■'■ 

UViBht    on    drivers ,  ...V'i  ^V-  •  .-.v.;.''.  .112,125  lbs. 

Wiiwht  on  Icadinp  truck ,-!■.,•, •;■..',;.;.<,;;■. .  .02,225  lbs. 

\\eiKht     on    tr.iiling     trnik .,.,..-..:.,....,,',.  .57,.S25  lbs. 

\\oiv;lit  of  engine  and  tender  in  working  order.......... 405,00(1  lbs. 

Whiil    base,    driving 6    ft.   10  in 

Wlu-el   base,    total 32    ft.   8  in. 

Wheel    base,   engine    and    tender i.,.,,.....'.  .»..»■.  ^..rii^i;  .61    ft.   1   in. 

RATIOS.   '■:'-'^,'''.-..,'.'\^'':f-.-'-  ',: 
Wciuht    on    drivers    -r-    tractive    effort. ,.  .~,,;:T.!. "1  "..;,..,•. ;,-,, 

Total    wci).! lit    -=-    tractive    etTort .■;'."■..'.,,;..■'...., 

Tractive    dTnrt    X    diam.    drivers    -=-    heating    surface... 

Total   heatinK   surface   -:-   grate   area ..., 

I'ircliox    heatiiiK    surface     :-    total    luating    surface.  ...<-....  < 
\Vi-if.'ht  on  drivers  -:-  total  heatinp  sui  face. .........  .v...."', 

Total   weit'lit     :-   total   hcitini;  surface ...........■.,»..'•. 

Tot.nl   hcatiuK  surfaie    ;     vid.   cylin<ler!«.  ..•..■,,',;,.  ...;,,■;■.•; 
(irate   area  -v-  vol.   lyliniUrs ...'.'.  4".  ./.^...s.",. 

',    •■';,■,..•■■.•■•' ■•  evi.i.MiERS.  •].'■•,-•■."■.■  U'  "-■/■ 

Kind   .'..'•.-."..•'.'..•.'. •-*'•....  i  ..,.■. .',..    r?al.  com  p. 

Diameter  and  stroke   ^ .  .^  i.» . .   15  and  25  in.  by  2<5  in. 

VAI.VE8.  :•'  ^' ;.' 

Kind    , , . , 

•_',     ■         WHEELS.  ..... 

l>riving,    fliamcter,  over   tires.- ^ 73  in. 


•  *  .1 V  » 

•■•»'*  ^ 

....4.7 

•  *  •  •  • 

'  *  •  * 

....9.7 

..692.7 
...52.2 

.■%'* , 

....7.5 

• » ••  • 

...44.7 

•  *  f  •■• 

.  .  ;  . 

...92.3 

.3(12.00 

•  • ; « . 

...5.70 

»^v. •••••■•« 


Ral.  piston 


Dr 


hicknes'    of     tires ,314    in. 


Driving   .journals,   main,  diamafer  anri   length 10  x  lO'/l   in. 


I    •    •    ff    v  •    *f*-   • ' 


.9  X  12  in. 
....3i'4  in. 
,  .0  X  10  in. 
47  in. 

.8  X  14  in. 


Driving  .iournals,   others,  diameter  and  length. 

I".!ii;ine    truck    wheel-,    diameter.... 

Ftigine   truck,  journals i,. ,,..».,  . 

TrailiuK  truck,  wheels,  diameter. ..  ,,.o  ».. «... 
Trailing  truck,   journals. ...,,  ,..,■...■...,..... . 

,-.,".■■■     BOILER.  •.'..■  ••"•i  ^  :-.->T-;' 

Style    , ...'....-...,.,., ....'.,.".'...•;•..:».'.  ^.    Wagon  top 

Working  pressure   ..,.,.•.■... i. :-....".. ~ .■.•.■..'*..........  .220  lbs. 

Out-i.lc  diameter  of  first  ring. ...  .v...-*^..*..  ;',>■.'.■.■,. ..i.»v«  »« ••• "2   in. 

Firebox,    length   and    width. .....  ;..V,,  ^ .  .'^ ...63J^    x    1095^   in. 

Firebox    |i!ates,    thickness    .  .*iV, .:;.■,»■.'',* .'.V.. ...  .5/16,    3/8    and    9/16  in. 

r-'ircbox,     water    sp.ice 5     and    bVj   in. 

Tubes,   number   and   outside   diameter 273 — 2H  in- 


•  See.AjI.EIilCAilVBwciirEEii,  Dcccmbrr,  i!»09,  page  478. 


Tubes,  length 

Heating   surface,    tubes. ....  .ii>  ..;,.,,:. . 

Heating  surface,  firebox.  .V',..i,>  i.i,.. ;  ,• 

Fleatin.i'  surface,   total 

Superheater  heating  surface 
Grate    area     , 


.  .  .  .  V.  .-V  .  •• 


...14  ft.,  6  in. 
...2,318  sq.    ft. 

190  sq.  ft. 

.  .  .2,508  sq.  ft. 
...1,147  sq.  ft 
48    sq.     ft 


Air  Hose  Failures 
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•kAKKI  l.l.l.V    KKl'T   KKCOKDS   I5Y   OXE   OF  tllE   LARGE  TkAXSCO^JCTIXEKtAL  RAILROADS  HAVE  DEVELOPED 
>   MOST  LNTERESTLNG  AND  VALUABLE  STATISTICS  ON  THE  LIFE  OF  AIR  HOSE  IN  SERVICE.    THE  DATA 

GATHERED  IS  PROBABLY  MORE  COMPLETE  THAN  ANY  HERETOFORE  AVAILABLE  IN  CONNEC- 
•^^  .'•.  'HON  WITH  THIS  IMPORTANT  ITEM  IN  FREIGHT  AND  PASSENGER  CAR  MAINTENANCE.    ':■.,■''■'/;./- 


R.  W. 


ETT." 


V 


:-h^ 


'■:yS!M- 


"i  IK-  Rt'"' ral  question  of  air  hose  troubles  has  been  in  receipt 
of  (.•onhidcrablc  attention  and  investigation  in  the  past,  as  it  is 
a  subject  of  very  great  importance  in  passenger  and  freight  car 
mainten.ince,  both  from  tiie  <Uial  viewpoint  of  economy  in  sup- 
phcs  and  efticiency  in  operation.  Unfortunately,  however,  the 
majority  of  these  inquiries  appear  to  have  been  more  largely 
confined  to  establishing  some  carelessness  or  improper  handl  ng 
of  the  part  in  service  than  in  attempting  to  gather  and  tabu- 
late such  data  which  would  graphically  portray  all  causes  of 
air  hose  failures.  Hence  reference  tables  covering  the  various 
raniilications  of  the  problem  at  a  glance  have  been  largely  lack- 
ing, although  it  must  be  evident  that  when  properly  prepared 
from  exact  records  they  would  not  only  constitut-^  most  valu- 
able addition  to  the  information  on  the  subject  of  failures,  but 
would  serve  as  the  basis  tor  preventive  measures  to  overcome 
them.       ■ 

To  determine  with  the  greatest  possible  exactness  the  cause 
of  ah  failed  hose  a  careful  inspection  was  made  of  both  air 
brake  and  signal  hose  as  it  was  received  at  the  stripping  rack, 
and  it  was  decided  to  continue  this  record  over  a  period  of  nine 
months  in  order  that  the  percentages  might  be  carried  to  a 
point  where  their  comparison  would  prove  of  the  greatest  \altie. 
This  general  sununary  is  tabulated  herewith,  and  it  will  well 
repay  a  careful  study.  The  averages  in  particular  have  been 
compiled  to  show  the  percentage  at  a  glance  of  every  species 
of  failure,  whether  occurring  in  nipple  end,  center,  section,  or 
coupling  end.  /■:    '  ■ ';;' ^:  ■'"•■  :^'' 'V,-'./  ,i- :.'' V' '  '''" 


by  bting  pulled  apart  in  service  have  lijrf  the  iniwrr  tube  pnnc- 
tured  by  the  end  of  the  nipple,  and  the  hose  has  as  a  resuft 
failed;  Of,  where  the  hose,  has  been  struck,  resulting  in  the 
jiipple  or  coupling  perforating  the  inner  tube  ^nd  a  ;failure  re- 
sulting. .  •       -    ;-  :^/  ;   .  ;  ;,  ■ 

The  "cut"  hose  _ar€  those  so  damaged  by  being  sItucTj  and  cut 
by  soirie  sharp  object,  and  are  of  all  kinds.  "Torn  and  torn  cfif"' 
hose  are  largely  the  result  of  parting  cars  without  uncoupling  the 
hose.  "Torous"'  ho.sc  arc  what  the  name  iaiplics.  "Burnt  w'th 
steam"  are  principially  hose  which  have  bctiii  used  in  shops  arid 
yanis  on  steam  cotincetioiis,  or  iu  a  few:  Cases' are  hose  which  in 


AVERAGE    FAILURES   P£R   MONTH. 

Buirst     v:  ;..  .  . .  ;- .  .  .  r    - 

35.80% 

Chafed    ...  ..i. .. . . ..... ........ ..,:.... ..... .... . ,  •> 

26.49rc 

I.^ainagcdt  ..»•  -*-'".'.  ..-•'.'.  .  .^,.  ^,.i'.;.Vry>»"-"»"tV*«**^-V->.V-w,..' 

i8.r.6'> 

Cut     ...  ...v.-,  .■,■■.  ;^. ,- .  .'•.  .i  . ,  ;'.■.';....  ii-.  i.'.:  .>  I:,.;.-^ i.  ...'■ 

2.53'-: 

Tortt    ... .  • .  fc.*  i  *".  ,..'■'....-■.•.  . .  ^  . .'.'.  .i  i-i'.;*- . . ■.  vi'i.iV •  i^-.  v;;-  ■ 

.4.08% 

Porous    ....  '.-**.  if  ■...■... .  !-..•*•* ..... .  f  •^•^.-  *•■•■  *■.('.  i  •  •'■•  J  •'•  ■  ♦'*- 

5.39^'r 

XiUrnt          .    .    ^    .    .    .    .   »'.«-..  ."^i  '.    ......*  ..;•   .-•   .    a.*..   »■•'.•  '..^  ■   •  Va  V  •,.  a  »  « 

7.6.')7o 

Nipple   End    .a.....;.'.  ...■...■......-•..;•..»■';'■.'..-•>".'  s  ^  •■• 

39.99% 

Center   Section   ;.....:....':.  .',1 .,.  ..i-.i'C-.-i: .■.:,„■.  ...ii' 

ie.85% 

Coupling  End  . . .  i... . ........;. .  ;j.,..i -...■.>,•.■  4  .'•-■«> 

41.16% 

contact  with   steam  or   steam  hose  have   become  more  or  less 

vulcanized  and  have  in  consequence  failed.  In  inspecting  these 
hose  close  atteiition  was  given  to  estimate  the  causes  of  failure 
and  some  important  deductions  can  be  drawn.  Although  5  inches 
at  each  end  of  the  hose  was  considered,  the  actual  failures  oc- 
curred in  about  3  inches  at  each  end,  due  to  the  fact  that  the 
clamp  and  inner  nipple  protect  the  remaining  2  inches  at  each  en<l 
of  the  hose.     This  shows  then  that  practically  80  per  cent,  of 
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This  latter  procedure  was  adopted  to  determine  the  part  of 
the  hose  most  liable  to  fail,  and  to  this  end  the  various  sections 
were  given  the  following  length  values :  nipple  end,  5  in. ;  cen- 
ter section,  12  in.,  and  coupling  end,  5  in.  Failures  were  re- 
corded under  each  heading  in  the  section  in  which  it  occurred 
"Burst"  hose  are  those  which  burst  without  evidences  of  dam- 
age or  unfair  usage.  "Chafed"  were  hose  which  had  been 
chafed  until  they  were  leaking,  or  had  burst,  or  were  removed 
because  so  chafed  that  they  were  liable  to  burst.  "Damaged" 
hose  are  those  which  by  unfair  usage  (other  than  cliafed,  cut 
or  torn)    have   failed  or  burst,  and  are  principally  those  which 

i  :  ..*  Oen'I  >l;,vl,  1   (-.(r  |!uiM<  r,  Caiiailiaii  Pacific  Ry. 


the  Ictal  failures  took  placewithin  one-third  of  the  total  length 
of  the  hose.  Of ■  the  40  per  cept.  tliat  failed  at  the  nipple  end 
fully  one-half  failed  within  one  inch  of  length  either  on  the 
inside  or  outside  of  the  hose. 

Burst  was  the  commonest  defect  'A  comparison  of  the  ^ge 
the  hose  of  different  makes  removed  for  this  cause  gives  a  good 
basis  for  comparison  of  the  quality  of  the  hose.  Results  of  tests 
made  I)y  tlie  test  department  jf  sample  l.ose  from  different 
consignments,  tallied  closely  with  the  life  of  hose  removed  for 
this  cause.  The  quality  of  the  rubber,  the  friction  between  the 
Iayars..Qf  canvas,  the  pliability   of   the   inner   tube,   etc.,  are  all 
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important.  The  life  of  hose  bursting  in  the  center  section  was. 
as  a  rule,  high ;  in  a  number  of  hose  examined  it  averaged  about 
five  or  six  years,  some  hose  going  as  high  as  eight  years.  Dam- 
aged hose  are  peculiar.  They  are  generally  caused  by  being 
forced  againtt  the  end  of  the  nipple  connection  by  being  struck, 
or  by  hose  being  pulled  apart,  resulting  in  the  inner  tube  of  the 
hose  being  perforated  and  often  the  outer  covering  damaged  as 
well,  in  which  ca.^e  the  failure  occurs  at  that  point.  In  otlier 
cases,   where    the    inner   tube   only   is    damaged,    the    air    works 

Average  Number  per  Month  of  each  Defect 
in  the  Sections  in  which  they  Occurred. 


between  the  layers  of  canvas  gradually  loosening  successive 
layers  or  ply,  and  ultimately  bur-tmg  in  the  weakest  spot.  Some 
peculiar  cases  were  noticed  of  hose  which  had  appeared  to  have 
burst  from  chafing  rear  the  coupling  end,  but  which  had  in 
reality  burst  through  the  perforating  of  the  inner  tube  at  the 
nipple  end,  the  air  burrowing  between  the  layers  of  canvas  and 
finding  an  outlet  at  this  point  ; 

Chafed  hose  are  almost  entirely  of?  passenger  equipment,  the 
greater  majority  of  both  passenger  brake  and  signal  hose  beinrr 
removed  for  this  cause.  The  signal  hose  are  particularly  iiable 
to  damage  from  this  chafing,  due  to  the  scant  clearance  between 
the  various  hose  in  service.  By  far  the  greater  number  occui  at 
the  coupling  end.  The  cut  hose  require  no  discussion.  The 
torn  and  torn  off  hose  are  largely  the  result  of  cars  parting  with- 


Percentage  of  Total  Failures 
Occurring  in  each  Inch  in  Length. 
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out  the  hose  being  uncoupled.  Forous  hose  have  many  cau.^es, 
manufacturers'  defects,  hose  pulled  apart  and  other  conditions  of 
service;  but  they  are  a  serious  defect  to  allow  to  remain  in  ser- 
vice. Tests  have  been  made  of  porous  hose  which  have  been 
allowed  to  remain  in  service  in  yards  for  six  months  without 
becoming  appreciably  worse,  while  others  have  burst  in  a  shoit 
time.  The  importance  of  soap  sud  tests  of  hose  in  trains  and 
on  repair  tracks  is  evident.  Air  hose  on  account  of  their  con- 
venient couplings  are  largely  used  in  shops  and  yards  on  3team 


connections.     These  form  a  large  percentage  of  the  hose  whic^ 
have  failed  from  being  burnt  with  steam,  and  while  not  a  lart^^ 
percentage  to  the  whole,  yet  on  account  of  the  short  time  the 
last,  are  a  considerable  influence  in  reducing  the  average  life  c 
the  l-.ose. 

Cireful  consideration  of  the  best  means  of  increasing  tl  • 
average  life  of  the  hose  led  to  the  following  deductions: 

The  age  of  the  burst  hose  can  best  be  lengthened  by  using  hose  of  t\  • 
best  quality  and  by  careful  tests  of  samples  to  see  that  the  kose  supplic  1 
are  fully  uo  to  specification. 

The   chafed   hose   can    be    lessened   by   careful    maintenance   of   passengr 
cars,  to  see  that  they  are  at  the  proper  height  and  that  the  location  of  all  ho<  - 
connections  and  their  angle  is  kept  closely  standard. 

Damaged  hose  can  be  lessened  by  seeing  that  hose  are  always  parted  t 
hand  in  uncoupling  cars.     A  considerable  number  of  the  porous  and  damagr  : 
hose  are  also  caused  by  hose  being  pulled  apart. 

In  one  table  is  given  a  graphical  demonstration  of  the  part 

of  the   hose  most  liable   to   fail.     Exact   figures   could  not  b  • 

obtained,  but  the  percentages  are  approximately  correct.     It  wa« 

not  possible  to  separate  the  various  classes  of  hose,  but  it  ma 

safely  be  said  that  signal  hose  generally  fail  at  the  coupling  en^ 

from  chafing.    Passenger  brake  hose  usually  fail  from  chafing  a 

the  coupling  end.    Freight  hose  fail  more  often  at  the  nipple,  an! 

either  from  bursting  or  from  pulling  hose  apart  or  from  burstinr 

at  the  point  near  the  coupling  where  the  hose  is  most  bent  ii 

coupling  and  uncoupling. 


DEMONSTRATION  OF  MACHINE  TOOLS  AT  YALE 


In   the   new   Mason   laboratory   of   mechanical  engineering   .i 
Sheffield  Scientific  School,  Yale  University,  which  is  under  con 
struction  and  will  be  completed   early  next  summer,  there  is 
large  room  reserved  for  the  exhibition  of  modern  machines  n: 
special  or  complex  design.    Power  will  be  available  for  the  '^per 
ation  of  such  machines  as  may  be  placed  there,  and  it  is  ex 
pected  that  representatives  of  the  company  building  the  machine 
will  be  present  to  demonstrate  its  working  at  certain  specifier 
times.     This  is  an  original  idea  which  will  no  doubt  prove  to 
be  of  great  benefit  to  both  the  students  and  the  machine  too 
manufacturers,  who  can  in  this  way  personally  demonstrate  their 
machine  to  prospective  future  buyers.    The  arrangement  of  thr 
building  is  such  that  machines  can  be  easily  installed  and  re 
moved,  as  may  be  required. 

This  new  laboratory  is  to  be  one  of  the  most  complete  thaf 
has  ever  been  erected  for  the  purpose.  The  funds  for  its  erec 
tion  were  furnished  by  two  graduates  of  the  school,  after  whon: 
it  is  named.  It  will  contain  no  recitation  or  drawing  rooms 
and  its  three  floors,  measuring  about  85  x  205  ft.,  will  be  devotcf' 
almost  entirely  to  research  and  general  experimental  work. 


The  Construction  of  New  Rolling  Stock  during  1910  indi 
cates  a  fairly  healthy  condition  of  the  railway  supply  business,  a' 
the  cars  built  totaled  over  185,000,  being  practically  twice  thr 
number  constructed  in  1909  and  more  than  100,000  in  excess  o! 
those  built  in  1908.  The  1907  total,  however,  was  289,000,  anc 
that  for  1906,  243,000.  The  1910  output  was  divided  into  i8i,oa 
freight  cars  and  about  4,500  passenger  cars.  The  passenger  ca' 
output  has  only  been  exceeded  once  in  the  history  of  passenger 
car  construction,  namely,  in  the  year  1907,  when  5,457  cars  wer( 
built.  Locomotive  construction  also  made  a  fairly  good  show 
ing,  the  total  number  of  engines  built  being  4,700.  This  numbei 
being  exceeded  only  in  the  years  1903,  1905,  1906  and  1907. 


C.VK  Service  in  1910. — For  the  current  calendar  year  car  ser 
vice  operations  will  total  one  of  the  largest  movements  in  thr 
country's  transportation  records.  Official  figures  are  at  ham 
up  to  and  including  October.  If  the  operations  for  November 
be  placed  at  3,250,000  cars,  and  those  for  December  at  2^50,000 
which  are  not  quite  so  large  as  those  of  1909,  we  shall  hav< 
handled  by  the  35  leading  car  service  bureaus  in  1910  a  total  01 
3S.454.588  cars.  This  is  10  per  cent,  larger  than  the  correspond 
ing  total  of  1909.  In  that  year  32,011,362  cars  were  reported  b.^ 
the  various  demurrage  bureaus. 


Standard  Wheel  Centers  and  Tires 


THE   IMPORTANCE   OF   SECURING   SELF   ADJUSTMENT  FOR    LOCOMOTI^^DWVING    TIRES    THROU 

EMPLOYMENT  OF  SPECIALLY  PREPARED  WHEEL   CENTERS   IS   COMMONLY   RECOGNIZED     BUT   THE 
DIFFICULTIES    WHICH    LIE    IN    THE    WAY    OF  SO   STANDARDIZING  EXISTING  CENTER^   REN- 
DER THE  SCHEME  LARGELY  IMPRACTICABLE 


For  many  years  the  argument  has  been  steadfastly  advanced 
that  it  would  be  eminently  fitting  and  to  the  point  if  uniformity 
could  be  established  between  locomotive  tires  and  the  centers 
which  must  carry  them.  One  halcyon  dream  from  the  days 
almost  of  the  pioneer  Ross  Winans  to  the  present  has  been 
that  the  component  parts  of  a  locomotive  might  be  so  designed 
as  tc  permit  the  assemblage  of  tires  for  a  certain  engfine  on 
the  mere  mention  of  its  name  and  class.  Or,  to  more  clearly 
indicate,  should  a  certain  engine  want  tires,  look  at  her  number 
and  class,  as  defined  by  the  headlight,  badge  plate  and  other 
accessories,  go  to  the  tire  rack,  pick  the  tires  out,  and  apply  them 
without  the  consideration  of  a  mistake  or  the  use  of  a  gauge, 
no  matter  how  visionary  and  elusive  certain  underlying  factors 
in  the  said  application  might  be. 

This  is  an  important  consideration  with  the  majority  of  rail- 
roads, and  it  should  be  so  viewed  in  connection  with  all  of  them, 
because  tire  setting,  or  properly  "spacing,"  is  a  vital  problem 
which  cannot  be  too  lightly  approached.  Improper  spacing  means 
cut  flanges,  distorted  rods,  and  many  other  manifestations  which 
are  inimical  towards  successful  locomotive  maintenance.  If 
improper  spacing  is  in  evidence  it  must  be  due  to  the  men  or  to 
the  shop  which  sets  the  tires,  and  if  the  evil  of  improper  spacing 
must  continue,  then  corrective  measures  must  be  looked  for  m 
a  scheme  of  tire  setting  which  will  render  the  process  entirely 
mechanical,  and  which  in  itself  will  effectually  safeguard  against 
any  possibility  of  error,  no  matter  how  careless  may  be  the  atti- 
tude in  which  the  work  is  approached.  The  idea  in  brief  is  to 
make  standard  the  dimensions  between  the  inside  and  outside 
faces  of  driving  wheel  rims  for  each  of  the  various  classes  of 
locomotives  which  the  road  may  have,  and  in  a  similar  manner 
standardize  the  boring  of  the  tires,  so  that  when  applied  they 
must  be  to  transverse  gauge  and  properly  spaced  without  the 
necessity  of  any  measurement. 

This,  of  course,  implies  that  the  tires  will  be  "lipped."  There 
must  be  an  offset  to  the  bore  on  the  outer  face  of,  say  ^  in. 
wide  by  %  in.  deep,  and  this  will  afford  something  to  come  up 
against  the  outside  face  of  the  driving  wheel  center  rim  when 
the  tire  is  slipped  on  the  latter  to  position.  All  that  is  necessary 
under  such  an  ideal  condition  is  to  heat  the  tire  and  apply,  and 
no  need  to  run  around  the  engine  with  gauges  to  sec  that  the 
various  tires  are  spaced  in  accordance  with  existing  instructions. 

No  argument  is  necessary  in  regard  to  the  desirability  of  this 
feature,  and  it  could  no  doubt  in  time  be  brought  about,  but  the 
obstacles  in  the  way  are  worthy  of  consideration.  The  matter 
of  standardizing  the  tires  presents  few,  if  any,  difficulties,  but 
the  opposite  is  the  case  when  the  center  itself  is  taken  under 
consideration.  For  instance,  assuming  a  railroad  of  doubtful 
age  with,  say,  1,500  locomotives.  To  enjoy  possession  of  that 
amount  of  power  the  road  must  have  been  in  existence  for 
many  years.  Its  locomotives  must  necessarily  have  cast  iron 
centers,  some  steel  centers,  maybe,  but,  at  all  events,  old  centers 
of  the  utmost  variety  in  design.  They  were  all  evolved  with  the 
simple  idea  of  a  rim  faced  straight  across  the  top  for  the  recep- 
tion of  the  tire,  the  setting  of  the  latter  in  relation  to  its  mate 
on  the  corresponding  wheel  across  the  engine  to  be  entirely  at 
the  discretion  of  the  persons  appljring  it.  In  some  cases  after  a 
tire  had  been  applied  it  would  hang  over  the  outside  face  of  the 
rim  possibly  }i  in.,  while  in  other  cases  it  would  be  flush  or 
maybe  inside  the  rim.  These  discrepancies  may  well  illustrate 
that  existing  centers  do  not  lend  themselves  readily  to  standardi- 
zation following  the  lipped  tire  idea. 

To  bring  this  latter  about,  when  the  locomotive  is  in  receipt 


of  iuch  repairs  where  the  wheels  are  removed  it  is  necessary  to 
take  each  pair  of  the  latter  to  the  lathe  and  face  entirely  off 
the  outside  of  the  rim  sufficient  metal  to  compensate  for  the 
width  of  the  lip  to  be  left  on  the  tire.  In  other  words,  prestun- 
ing  that  the  tires  are  a  standard  width  of  4  in.,  and  tfie  width  of 
lip  considered  best  is  H  i"-.  then  the  portion  of  the  tire  above 
the  iip  must  be  3H  in.  wide,  this  portion  representing  its  shrink- 
age or  bearing  surface.  If  the  top  of  the  wheel  center  were  also 
4  in.  wide  it  would  be  a  comparatively  easy  matter,  at  first 
thought,  to  face  the  necessary  %  in.  off  the  outside  face  of  the 
rim,  thus  allowing  the  tire  to  bring  the  inner  edge  of  its  lip 
against  that  surface,  and  provide  an  even  3H  in.  shrinkage  area 
for  both  tire  and  center. 

On  this  erroneous  and  fallacious  presumption  the  promoters 
of  this  idea  would  no  doubt  base  their  claims,  but  the  significant 
fact  arises  that  scarcely  one  wheel  center  in  one  hundred,  espe- 
cially on  an  engine  some  years  of  age,  will  permit  such  treat- 
ment. In  the  first  place  the  distance  between  the  inner  faces 
of  rims  on  a  single  pair  of  wheels  will  always  be  found  ex- 
cessive, and  this,  of  course,  if  no  other  obstacle  intervened, 
would  detract  so  much  from  the  bearing  surface  of  each  tire. 
Supposing  this  discrepancy,  for  instance,  equaled  a  total  of  Yt 
in.,  and  this  is  nothing,  as  differences  of  1%  in.  have  been  noted, 
then  each  tire  would  be  deprived  of  %  in.  bearing.  To  this 
also  must  be  added  the  Vs  which  must  be  faced  from  the  out- 
side of  the  rim  in  order  that  the  lip  of  the  tire  may  come  up 
solid  against  it,  or,  with  a  4  in.  tire,  its  bearing  or  shrinkage 
area  is  reduced  to  3H  in.,  an  insufficient  surface  to  hold  it  prop- 
erly where  heavy  braking  is  in  evidence. 

The  question  of  the  discrepancy  in  dimensions  between  the 
inner  faces  of  center  rims  is,  however,  the  least  of  the  obstacles 
which  will  be  encountered.  The  facing  of  the  outer  rim  is  a 
far  more  serious  proposition  for  two  reasons.  First,  if  the 
centers  are  too  far  apart  it  will  mean  a  very  heavy  cut  to  be 
taken  from  the  rim.  Under  ideal  conditions  in  this  treatment 
it  would  be  ^  in.,  but  in  the  face  of  primary  improper  center 
spacing  it  might  arise  to  even  i  in.  Comment  in  this  case 
is  superfluous,  because  it  will  be  readily  appreciated  that  one 
inch  removed  from  the  outside  of  a  center  rim  would  take  the 
cut  into  the  spokes  themselves,  and  weaken  the  center  to  the 
point  of  uselessness.  It  may  be  said  here  that  in  almost  every 
instance  where  this  general  scheme  has  been  attempted  such  a 
condition  arose.  In  some  thousand  or  more  centers  examined 
on  one  occasion  there  was  not  one  so  placed  on  the  axle  that  a 
mere  ^  in.  faced  down  would  bring  the  lipped  tire  to  gauge. 
It  was  always  much  more  than  this;  in  some  instances  twice 
as  much. 

The  second  obstacle  is  this :  some  driving  wheel  centers  have 
a  very  high  counterbalance,  extending  ir  fact  to  even  with  the 
top  of  the  rim.  The  ordinary  tire  slips  over  this,  of  course,  to 
its  proper  position  on  the  center,  but  the  lipped  tire  will  not 
do  so.  In  facing  down  the  outside  of  a  rim  with  this  form  of 
counterbalance  it  will  be  readily  appreciated  that  a  tremendous 
amount  of  metal  must  be  turned  off  the  top  of  the  latter,  other- 
wise the  tire  could  not  be  applied.  This  turning  would  disturb 
the  weight  of  tjbe  counterbalance  to  an  appreciable  extent,  and 
it  would  also,  in  the  instance  of  the  design  of  the  majority  of 
wheels,  expose  the  core  also. 

From  what  has  been  said  it  will  be  appreciated  that  it  would 
be  difficult  if  not  impossible  to  apply  a  standard  tire,  4  in.  wide, 
with  a  ^  in.  lip,  to  existing  wheel  centers.  While  it  might  work 
in  seme  instances  by  sacrificing  the  strength  of  the  center,  in 
90  per  cent,  of  cases  it  will  not,  no  matter  what  sacrifices  be 
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made.  It  goes  without  question  that  the  idea  is  beyond  re- 
proach. With  the  centers  properly  faced,  and  the  tire  properly 
lipped,  new  tires  would  be  self-adjusting  in  regard  to  opposite 
sides  of  the  engine  immediately  on  application,  and  no  chance 
for  error  could  possibly  exist  in  performing  the  important  op- 
eration known  as  tire  spacing. 

There  is  no  doubt  but  that  improprieties  in  this  latter  regard 
are  responsible  for  more  cut  driving  tire  flanges  than  any  other 
cause,  and  this  is  what  the  lipped  tire  idea  is  fundamentally  in- 
tended to  correct.  It  is  to  take  the  matter  of  measurement  en- 
tirely away  from  the  roundhouse  or  back  shop  forces  who  are 
charged  with  the  application  of  the  tires  by  a  construction  of 
both  the  tires  and  center  which  in  combination  must  insure  that 
the  former  go  exactly  to  their  proper  position  on  the  center,  and 
the  operation  of  tire  setting  so  simplified  that  it  could  be  en- 
trusted to  the  commonest  form  of  labor. 

Belore  any  railroad  attempts  this,  hov/ever,  it  would  be  more 
to  the  point  to  have  the  centers  gauged  for  their  distance  apart 
on  every  engine  of  the  railroad  as  a  preliminary.  This  is  a 
mucn  cheaper  and  much  more  common-sense  plan  than  to  have 
the  master  mechanics  cutting  the  wheel  centers  to  pieces  in  the 
attempt  to  follow  instructions  which  could  not  possibly  be  ap- 
plied to  cover  all  cases.  If  it  is  found,  following  this  inspec- 
tion, that  the  large  majority  of  centers  through  inequalities  in 
design  do  not  admit  of  standardization,  then  the  entire  matter 
should  be  discarded  until  the  existing  wheel  centers  have  been 
redesigned  to  meet  the  proposed  new  conditions. 

With  redesigned  wheel  centers  properly  spaced  in  relation  to 
one  another  on  the  same  axle,  and  with  rims  3^  or  4  in,  wide, 
requiring  no  treatment  on  the  outside  face  of  the  rims,  con- 
ditions become  at  once  ideal,  as  the  question  of  machining  the 
tires  is  nothing. 


NEW  SELF-DISCHARGING  HOPPER  BALLAST  CAR 


PENNSYLVANIA  EQUIPMENT  FOR  1910 


The  locomotive  equipment  ordered  by  the  Pennsylvania  Rail- 
road with  its  controlled  and  subsidiary  lines  during  1910  is  of 
special  interest  yn  the  illustration  afforded  of  the  requirements  of 
an  up-to-date  System  and  the  quality  of  power  necessary  to  meet 
them.  In  the  \following  list  the  locomotives  listed  are  those  in- 
tended for  the  Pennsylvania  Railroad,  including  the.  W.  N.  Y. 
&  P.  Ry.  and  the  P.  &  N.  W.  R.  R. : 


No.  Cylinders. 

80  24"       X  28" 

S4  24"       X  28" 

16  IS'A"  X  24" 

8  20"       X  24" 

S6  24"       X  26" 


Eng.  Wt.  Type.  S.  or  C.  Builder. 

238,300  2-8-0  Simple         Baldwin 

238,300  2-8-0  "' 

116,500  0-4-0 

114.100  0-6-0  " 

272,000  2-6-4  •• 


P.   R.   R.   Co. 


For  the  Philadelphia,  Baltimore  and  Washington  Railroad  the 
locomotives  ordered  were  as  follows : 


No.  Cylinders. 

«  20"  X  24" 

1  22"  X  26" 

6  24"  X  26" 


Eng.  Wt.  Type.  S.  or  C. 

144,100  0-6-0  Simple 

214,500  4-4-2  '^ 

272,000  2-6-4 


Builder. 
P.  R.  R.  Co. 


It  will  thus  be  noted  that  a  total  of  207  locomotives  was  or- 
dered, 127  of  which  were  built  by  the  Pennsylvania  Company  at 
its  Juniata  shop.  The  car  equipment  ordered  is  also  worthy  of 
special  mention,  comprising  a  total  of  266  coaches,  combination, 
express,  baggage  and  mail  cars,  and  883  freight  cars.  Of  fhe 
first  mentioned  equipment  the  Pennsylvania  Company  built  17 
baggage-mail,  25  baggage  and  5  dining  cars  at  its  Altoona  car 
shops,  and  the  company  also  took  care  of  the  construction  of 
over  600  of  its  new  freight  cars. 


Notwithstanding  the  Many  Adverse  Conditions  with  which 
the  railroads  had  to  struggle  in  1910,  their  new  construction  work 
compares  favorably  with  that  of  the  past  two  years  as  a  total  of 
over  4,000  miles  was  added  as  against  3,700  in  1909,  and  3,200  in 
1908.  As  compared  with  the  average  for  the  past  ten  years,  how- 
ever, the  showing  is  not  so  favorable,  there  being  a  decrease  of 
approximately  seven  hundred  miles.  The  receivership  record 
indicates  very  little  financial  difficulties  during  the  year,  the 
number  of  roads  involved  being  only  seven,  with  a  total  length 
of  735  miles. 


BUENOS    AYRES    WESTERN    RY, 


On  the  Buenos  Ayres  Western  Railway  system,  which  consist: 
of  1,460  miles,  5  ft.  6  in.  gauge  track  in  Argentina,  fifty  self- 
discharging  hopper  cars  of  an  entirely  new  design  are  now  being 
introduced  into  service  for  ballasting  purposes.  The  scarcity  of 
labor  in  that  country  at  certain  times  of  the  year  had  much  to  dc 
in  influencing  the  design,  which  had  for  the  principal  end  in  view 
an  arrangement  which  would  require  the  minimum  of  attention  in 
Its  operation.  These  cars  exhibit  considerable  variation  from 
the  usual  foreign  constructive  ideas  in  this  regard  and  many 
details  can  be  recognized  which  are  closely  akin  to  distinctive 
American  practice. 

This  latter  is  particularly  noticeable  in  the  trucks.  Thfte  are 
of  the  plain  arch  bar,  or  diamond  frame  type,  a  construction 
which  is  fast  supplanting  the  time-honored  rigid  pedestal  ar- 
rangement which  has  heretofore  been  so  prominent  abroad  even 
in  instances  of  exceedingly  long  wheel  base.  The  arch-bar  truck 
is,  in  fact,  standard  on  all  railroads  of  the  Argentine  republic 
With  the  exception  that  the  trucks  were  specified  by  the  railioad 
company,  the  design  was  accepted  after  a  competition  between 
several  of  the  leading  rolling  stock  manufacturers,  and  in  which 
the  Leeds  Forge  Co.,  Limited,  of  Leeds,  England,  were  awarded 
the  contract. 

The  salient  feature  of  the  new  design  lies  in  the  fact  that 
each  of  the  cars  is  arranged  to  discharge  its  contents  in  what- 
ever direction  is  required,  whether  at  one  side  or  the  other,  in 
the  center,  or  in  different  directions  simultaneously,  and  so  that 
the  rate  of  discharging  can  be  regulated  and  stopped  when  re- 
quired. The  arrangement  of  the  doors  is  clearly  shown  in  the 
photo  taken  underneath  the  car  after  one  of  the  trucks  had  been 
removed,  and  also  the  side  and  center  chute  plates  removed  from 
the  nearest  doorway.  In  the  far  doorway  these  chute  plates  have 
been  left  in  position,  and  they  consequently  obscure  the  view  of 
the  side  doors.  It  will  be  seen  that  each  set  of  doors  can  be 
opened,  regulated  and  closed  independently  of  the  others ;  that  the 
operating  gear  is  extremely  simple,  that  it  is  not  likely  to  get 
out  of  order,  and  is  therefore  economical  in  upkeep.  The  open- 
ing and  closing  of  the  doors  and  the  amount  of  material  deposited 
is  entirely  under  the  easy  control  of  the  operator  standing  on 
the  platform  of  the  car. 

The  cars  are  of  all  steel  construction  with  underframes  of  the 
Leeds  Forge  Co.'s  pressed  steel  pattern.  The  arrangement  of 
the  side  and  corner  stakes,  assisted  by  the  diagonal  bracing  be- 
tween the  frame  and  hopper  body,  provides  the  maximum  of 
strength  and  rigidity,  and  in  the  event  of  damage  to  the  car  the 
parts  show  unusual  accesibility  for  removal.  It  will  be  noted 
that  the  underframe  is  braced  with  exceptional  strength  at  the 
end  sill,  for  a  car  intended  for  this  purpose,  and  that  the  unaer- 
frame  construction  in  general  has  been  worked  out  with  an  entire 
absence  of  complication. 

The  cars  have  each  a  cubical  capacity  of  880  ft.,  sufficient  for 
a  working  load  of  89,600  lbs.,  and  the  weight  light  is  35,840  lbs. 
The  length  over  buffers  is  34  ft.,  iiJ4  in- 5  over  end  sills,  31  it.  3 
in. ;  height  over  all,  9  ft.,  and  width,  10  ft.,  8  in.  The  buffer 
height  unloaded  is  41  in.  The  trucks  have  33  in.  steel  tired 
wheels  of  66  in.  wheel  base,  and  are  spaced  21  ft.  9  in.  from 
center  to  center.  The  inside  dimensions  of  the  hopper  or  oody 
are  length  23  ft.,  and  width  10  ft.  6  in.  The  wheel  diameter  is 
33  in.;  truck  wheel  base  5  ft.  6  in.,  and  total  wheel  base  27 
ft.  3  in. 

The  distribution  of  materials  by  this  car  leaves  nothing  to  be 
desired,  and  it  can  be  regulated  to  a  nicety  at  whatever  speed 
the  car  is  propelled.  The  leveling  of  the  ballast  which  remains 
after  unloading  can  be  readily  handled  by  two  or  three  men 
which  implies  a  heavy  reduction  in  the  construction  force  ordi- 
narily employed  in  connection  with  the  former  methods  in  vogu« 
for  unloading. 
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SELF-DISCHARGING  HOPPER  BALLAST  CAR   SELECTED  FROM  COMPETITIVE   DESIGNS    SUBMITTED   BY   VARIOUS    EUROPEAN    BUILDERS. 


I 

I 


ARRANGEMENT   OF   DOOR-OPERATING    MECHANISM    AS    VIEWED  WITH  CAR  INVERTED,  AND  ITS  CENTRALIZED  CONTROL  FROM  PLATFORM. 


New   Frisco  Lx)coinotive  for   Pusher  Service 


THE    FIRST    2-8-8-2    TYPE    TO    BE    PRODUCED    BY   THE   AMERICAN  LOCOMOTIVE  COMPANY  EMBODIES  A  NEW 
DEPARTURE    IN    STEAM    PIPE    ARRANGEMENT   WHICH    IS    OF    PARTICULAR    INTEREST. 


The  rapid  growth  in  favor  of  rhc  Mallet  locomotive  has  served 
to  establish  as  truths  many  items  of  design  which  had  hitherto 
been  largely  viewed  on  a  speculative  basis,  or  at  least  as  still  in 
the  experimental  stage.  Promiiient  in  this  connection,  where 
doubt  has  been  succeeded  by  approval,  is  exhibited  in  boiler  de- 
velopment which  this  type  of  locomotive  logically  brought  about 
with  its  adoption  into  American  practice. 


in  any  way  disturbing  the  inside  pipe.  This  arrangement  pos- 
sesses several  very  distinct  advantages,  aside  from  the  uniform 
temperature  of  the  pipes  which  it  insures.  In  cases  where  be- 
cause of  the  length  and  size  of  the  boiler  the  ordinary  arrange- 
ment of  outside  steam  pipes  interferes  with  the  view  of  the  en- 
gineer, this  new  idea  offers  a  satisfactory  solution  of  the  diffi- 
culty.    It  also  Gimplifies  construcnon  as  the  necessity  for  using 


HEAVY     M.\LLET    LOCOMOTIVE    FOR    FRISCO    LINES. 


Previous  to  1904,  when  the  first  Mallet  made  its  appearance  on 
the  Baltimore  and  Ohio,  the  opinion  was  generally  shared  that 
tubes  over  20  ft  long  would  prove  impracticable  and  that  the 
limit  of  heating  surface  had  been  1  cached  in  approximately  4.000 
sq.  ft.  The  performance  of  this  pioneer  example,  however,  which 
was  carefully  observed  for  some  three  years,  demonstrated  that 
long  tubes  could  be  adequately  maintained,  and  served  to  set  at 
rest  many  other  misgivings  as  well.  The  Frisco  engine  by  the 
American  Locomotive  Company,  herein  illustrated,  has  24  ft. 
boiler  tubes  and  5,161.8  sq.  it.  total  heating  surface.  Although 
fire  engines  of  the  order  are  equipped  with  the  Street  locomotive 
stokers  it  is  an  example  of  a  very  large  boiler  sufficiently  free 
steaming  to  permit  it  being  fired  without  the  aid  of  any  me- 
chanical appliance. 

It  is  interesting  to  compare  the  boiler  of  this  locomotive  with 
that  of  the  Chesapeake  and  Ohio  Mallet  which  was  described 
and  illustrated  in  another  issue,*  and  from  the  points  of  simi- 
larity it  becomes  quite  evitlent  thnc  confidence  is  now  firmly  es- 
tablished in  what  may  be  called  the  prevailing  design  for  this 
type  of  power.  The  24  ft.  boiler  tube,  examples  of  which  also 
exist  on  the  Delaware  and  Hudson  and  Chesapeake  and  Ohio 
railroads  in  addition  to  this  Frisco  locomotive,  are  of  the  great- 
est length  yet  applied,  and  the  results  from  their  use  will  no 
doubt  be  awaited  with  interest.  There  is,  however,  little  un- 
certainty regarding  the  final  conclusions,  as  from  what  can  be 
learned  where  the  engines  are  in  service  does  not  indicate  flue 
troubles  out  of  the  ordinary. 

The  most  interesting  feature  of  this  latest  design,  however,  is 
in  the  arrangement  of  steam  pipes  to  the  high  pressure  cylinders. 
It  will  be  noted  that  these  are  run  inside  the  boiler  instead  of 
outside,  which  latter  is  representative  of  the  general  treatment 
of  this  part  in  articulated  compound  locomotives.  The  new  de- 
parture was  made  possible  through  the  presence  of  a  combustion 
chamber  in  the  boiler  which  allows  space  bet-ween  the  tubes  and 
the  shell  of  the  boiler  for  the  introduction  of  the  pipes. 

As  indicated  on  the  drawing  the  pipes  are  in  two  sections,  the 
interior  one  being  connected  to  o  "T"  head  which  is  in  turn 
connected  to  the  throttle  pipe.  The  outside  section  consists  of 
a  copper  pipe  fitted  with  an  elbow  at  either  end,  and  has  a  ball 
joint  connection  with  the  lower  end  of  the  inside  pipe  and  also 
with  the  cylinders.  The  construction  is  such  that  this  section 
can  be  readily  removed  when  desired  without  the  necessity  of 


the  special  design  of  cast  steel  dome  employed  in  previous  Mal- 
let engines  is  obviated.  ^}*!ii 

Particular  interest  attaches  to  ihis  engine  as  it  is  the  first  out- 
put of  the  2-8-8-2  type  to  be  produced  by  the  American  Locomo- 
tive Company.     Seven  engines  of  the  design  were  built,  five  of 


ARRANGEMENT    OF    STEAM    PIPES. 


•  See  page  471,  December,  1910. 


which  will  be  put  into  service  on  the  Kansas  City,  Fort  Scott 
&  Memphis  Ry.,  and  two  on  the  St.  Louis  and  San  Francisco 
R.  R.  of  the  Frisco  system.    The  total  order  for  equipment  also 


SO 
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included  twelve  consolidations  for  the  New  Orleans,  Texas  and 
Mexico  R.  R.  These  latter  engines  have  a  total  weight  in  work- 
ing order  of  242,000  lbs.,  and  weight  on  drivers,  198,000  lbs.  The 
cylinders  are  26x30  in.  and  the  locomotives  have  a  theoretical 
maximum  tractive  power  of  45,150  lbs.  They  are  a  straightfor- 
ward design  of  the  2-8-0  type,  except  that  they  are  equipped  with 
Cole  superheaters  of  the  sideheuder  type.  \-, 

The  Mallet  locomotives  are  intended  for  pusher  service.  They 
are  designed  to  handle  1,950  tons  en  a  ij/j  per  cent,  grade  at  a 
speed  of  5  miles  per  hour,  and  1,600  tons  on  the  same  grade  at 
10  miles  per  hour.  The  maximum  grade  on  which  they  will  op- 
erate is  2.3  per  cent.,  and  on  this  grade  they  are  expected  to 
haul  1,230  tons  at  a  speed  of  5  miks  per  hour,  or  to  make  a  speed 
of  10  miles  per  hour  on  the  same  grade  with  1,000  tons.  They 
are  designed  to  pass  through  curves  of  a  minimum  of  10  degrees. 

Following  the  practice  in  a  number  of  recent  engines  of  this 
type  built  by  this  company  the  reach  rod  to  the  valve  gear  is 
located  on  the  center  line  of  the  engine,  and  is  connected  to  a 
downward  extending  arm  in  the  ccntjer  of  the  main  reverse  shaft 
by  a  universal  joint.  ' 

The  general  dimensions  'are  as  fellows : 

GENERAL    DATA. 

Gaufe <...^ .- ..:.,..',,., 4  ft.  854   in. 

Service    . . ., > .*V...".. ,'r»..-, Pusher 

Fuel Bit.   coal 

Tractive  power   83,300  lbs. 

Weipht  in  working  order ; , 418.000  lbs. 

Weight  on  drivers   .  . .  .' .'; 360,000  lbs. 

Weipht  of  enpine  and  tender  in  working  order 567, 6A0  lbs. 

Wheel  base,  driving 15  ft.  6  in. 

Wheel  base,  total 56  ft.   8  in. 

Wheel  base,  engine  and  tender .86  ft.  6%  in. 

RATIOS. 

Weifiht  on   drivers   —  tractive  effort ^trgf^. .  ..i-,,. ....... .4.32 

Total   weipht  -H  tractive  effort .-.  i'i^ 6.01 

Tractive  effort  X  diam.  drivers  -4-  heating  surface....'.', '....919.85 

Total  heating  surface  -f-  grate  area 68.45 

Firebox  heating  surface  -f-  total  healing  surface,  % 6.11 

Weight   on   drivers   H-   total   heating   surface 69.93 

Total  weight  -^  total  heating  surface 80.97 

Volume  equivalent  simple  cylinders,  cu.  ft 25.60 

Total  heating  surface  -f-  vol.  cquiv.  cylinders 202.42 

Grate  area  -j-  vol.  equiv.  cylinders 2.95 

CYLINDERS. 

Kind    Articulated    co-npound 

Diameter  2J  J4  and  39  in. 

Stroke . ....  .30  in. 

VALVES. 

Kind,  H.  P .,-.>'.<.-  .  .Piston 

Kind,   L.   P Slide 

Greatest  travel    6   in. 

Outside  lap,  H.  P 1  in. 

Outside  lap,  L.  P 1  in. 

Inside  lap 6  /16  in. 

Lead  in  full  gear 3/16  in. 

WHEELS. 

Driving,  diameter  over  tires 67  in. 

Driving,  thickness  of  tires ZVt   in. 

Driving  journals,  main,  diameter  and  length 10  x  12  in. 

Driving  journals,  others,  diameter  and  length 9  x  12  in. 

Engine  truck  wheels,  diameter 30  in. 

Engine  truck,  journals 6J4  x  12  in. 

Trailing  truck  wheels,  diameter 30  in. 

Trailing  truck,  journals 6J4  x  12  in. 

BOILER. 

Style    Conical 

Working  pressure    200  lb*. 

Outside  diameter  of  first  ring 81 54  in. 

Firebox,  length  and  width 1205^  x  90'/4   in. 

Firebox  plate.5,  thickness   }i  and   1/2   in. 

Firebox,  water  space   6  jn. 

Tubes,  number  and  outside  diameter 342 — 2  54   in. 

Tubes,  length   24  ft. 

Heating  surface,  tubes 4817.1  sq.   ft. 

Heating  surface,  firebox 316.7  sq.  ft. 

Healing  surface,  arch  tubes 29  sq.  ft. 

Heating  surface,  total  6,161.8  sq.  ft. 

Grate  area 76.4  sq.  ft. 

Smokestack,    di.nmcter    18   in. 

Smokest.ick,  height  above  rail.... 16  ft.  9  5/16  in. 

:  :  "J  .1  ► 

Frame 13  in    chan. 

Wheels,  diameter   33  in. 

.Tournals.  diameter  and  length 5^  x  10  in. 

Water  capacity   8,000  pals. 

Coal  capacity    10  toiu 


PROPER  INSTRUCTION  ASSISTS  EFFICIENCY 


The  Requirements  of  Applicants  for  Apprenticeship  on  the 
Santa  Fe  are  not  rigid,  nor  do  we  inquire  particularly  into  the 
boy's  life  or  character,  neither  do  we  require  character  letters. 
If  the  boy  has  been  through  the  fifth  grade  of  the  public  schools 
and  is  strong  physically,  and  apparently  bright,  we  give  him  a 
trial,  and  in  the  first  six  months  our  shop  and  school  instructors 
are  able  to  determine  his  fitnes  or  the  trade  he  is  indentured  to 
learn.~F.  W.  Thomas,  Supervisor  Apprentices,  A.,  T.  &  S 
F.  Rv 


H.  M.  FiTZ. 


New  employes  are  not,  as  a  rule,  given  the  consideration  and 
assistance  they  should  have;  they  are  employed  and  turned  loos« 
in  the  shop,  and  told  to  "go  after  it"  The  system  being  worked, 
the  ideas  put  into  practice,  etc.,  are  left  to  the  new  employee  to 
learn  for  himself,  sometimes  through  a  fellow- workman  who 
may  misconstrue  or  misinterpret  the  various  means  by  which  the 
employer  is  seeking  efficiency.  No  matter  what  shop  or  busi- 
ness it  may  be,  or  what  system  may  be  in  vogue,  when  new 
employes  enter  its  service  they  immediately  become  part  of  the 
organization,  therefore  the  methods  should  be  explained  to  them 
by  one  who  is  thoroughly  posted  and  acquainted  with  the  system. 

With  a  railway  company  that  is  working  a  bonus  system, 
everything  pertaining  to  that  system,  its  merits,  why  it  is  a 
paying  proposition  to  the  men  as  well  as  to  the  company,  its 
advantages  to  all  classes  of  labor  over  the  day  work  .system,  is 
explained  to  all  the  employes  th?vt  the  system  affects,  especially 
to  the  new  employes.  For  instance,  a  new  mechanic  is  going 
to  work;  it  is  possible  that  he  has  been  working  in  a  shop  where 
there  was  little  or  no  system  at  all.  This  new  man  is  directed 
to  the  bonus  demonstrator,  who  explains  the  bonus  system  to 
him  in  a  manner  as  sijnple  as  possible,  the  meaning  of  "bonus 
and  efficiency,"  how  it  benefits  the  individual  by  practising  econ- 
omy, and  by  doing  good  work,  how  the  individual  is  rewarded 
for  his  extra  efforts,  and  he  is  shown  that  it  means  dollars  to 
him  to  do  fast  and  accurate  work. 

Promptness  to  commence  work,  and  working  right  up  to 
quitting  time,  has  never  been  considered  seriously  by  most  em- 
ployes, although  it  has  by  some  employers,  and  it  should  be 
explained  in  a  very  forcible  manner  just  what  it  means  to  the 
employee  as  well  as  to  the  company  to  waste  any  part  of  an 
hour,  as  it  not  only  decreases  the  entire  plant's  output,  but  also 
lowers  the  individual's  efficiency,  therefore  this  wasted  time  is 
an  equal  money  loss. 

There  was  a  time,  and  it  still  exists  in  some  shops,  where,  in- 
stead of  the  employes  taking  advantage  of  every  minute  during 
working  hours,  and  accomplishing  as  much  as  possible,  the  jobs 
are  stretched  all  they  can  be,  in  order  to  work  overtime. 
This,  of  course,  is  done  to  increase  the  pay  checks;  the  em- 
ployer's interests  are  rarely  considered.  Overtime  from  necessity 
is  not  good  practice  at  best,  and  should  be  discouraged  in  order 
to  waylay  that  underlying  tendency  to  create  and  work  overtime, 
and  every  effort  should  be  made  to  clearly  explain  that  by 
taking  advantage  of  the  alloted  v/orking  hours,  the  increased 
efficiency  will  warrant  the  payment  of  a  bonus  equal  to  the 
amount  received  were  overtime  worked.  Tools  that  are  not  in 
the  best  of  shape  are  not  expected  to  be  continued  in  service; 
an  air  motor  with  leaky  valves  is  wasting  money  at  both  ends 
until  it  is  repaired,  and  unless  this  fact  is  impressed  upon  the 
average  mechanic,  he  will  honestly  believe  that  he  is  doing  his 
duty  by  trying  to  get  along  with  tools  that  partly  do  the  work, 
but  will  lower  the  efficiency. 

Also  when  an  employee  resigns  it  is  well  to  find  out  why  he 
quit,  and  there  are  times  when  the  employer  profits  by  knowing. 
It  is  surprisinp:  the  many  different  reasons  employes  give  for 
leaving;  the  usual  reason  is  money.  In  one  instance  a  mechanic 
worked  three  days,  and  when  informed  that  his  rate  was  40  cents 
per  hour  he  called  for  his  time.  It  was  found  that  this  man 
was  rated  at  42  cents,  the  last  place  he  had  been  employed,  and 
wanted  the  same  rate  here.  He,  being  a  new  man  and  a  good, 
steady  workman,  although  knowing  he  was  working  under  the 
bonus  system,  did  not  realise  its  merits.  His  efficiency  for 
the  three  days  figured  him  $3.60  bonus  in  addition  to  his  regular 
pay,  or  12  cents  per  hour  bonus,  making  his  pay  52  cents  per 
hour  instead  of  forty.  This  being  explained  to  him,  also  thit 
it  was  possible  to  do  even  better,  he  returned  to  work,  and  did 
even  better  than  he  did  at  first. 

To  teach  the  system  that  is  being  worked  and  which  the  em- 
ployes are  expected  to  follow,  and  the  economy  they  are  to 
practise,  assists  efficiency. 


New    Frisco   Locomotive  for   Pusher  Service 


>'-■.-*.  ^  ■• 


;i^K,FTRST   2-SS-2    TYPE    TO    BE    PROniTED    RY   THE   AMERICAN  LOCOMOTIVE  COMPANY  EMRODIES  A  NEW,; 
'■'^r'i'-C     DEPARTURE    IN    STEAM    PIPE    ARRANGEMENT   WlilCH    IS    OF    PARTICLI.AR    INTEREST. 


The  rapid  prowth  in  favor  of  rhc  Mallet  locomotive  has  served 
to  establish  as  truths  many  items  of  design  which  had  hitherto 
been  largely  viewed  on  a  speculative  basis,  or  at  least  as  still  in 
the  e\]>erinieiital  stajje.  ['rmniHiit  in  this  connection,  where 
doubt  has  been  succcc<le(l  liy  approval,  is  exhibited  in  boiler  de- 
velopment which  this  type  of  locomotive  logically  brought  about 
with  its  adoption   into  American  practice. 


in  any  way  disturbing  the  inside  pipe.  This  arrangement  pos- 
sesses several  very  distinct  advantages,  aside  from  the  uniform 
temperature  of  the  pipes  which  it  insures.  In  cases  where  be- 
cause of  the  length  and  size  of  llie  boiler  the  ordinary  arrange- 
ment .of  outside  steam  pipes  inter.eres  with  the  view  of  the  en- 
gineer, this  new  idea  offers  a  ..atio'actory  solution  of  the  diffi- 
culty.    It  also  simplifies  con?tTnciion  as  the  necessity  for  usin|[ 


IIKAVV     MAI.Tir    LOCOMOTiVF.    FOR    FRISCO    LINES. 


Previous  to  l<)(q,  wluii  tlie  iir-t  .Malli  I  made  :ts  {ip|)earanee  an 
the  P.altJmorc  an<l  Ohio,  the  <>))iiiioii  was  liencrally  slian-d  that 
tubes  over  jo  ft.  long  would  |)rove  impracticable  and  that  the 
limit  of  heating  surface  had  been  reached  in  ai)pr<)xini.'!tely  4.000 
sq.  ft.    Tlie  performance  of  this  pi(  neer  example,  however,  which 

■•  ;-Avas  carefully  obscrvid  for  some  three  years,  demonstrated  that 
long  tid)es  could  be  adequately  maintained,  and  served  to  set  at 
rest  many  other  misgiving-  a-  well.  Tlie  l-"ri»co  engine  by  tlie 
American  Locomotive  Company,  herein  illustrated,  has  24  ft. 
boiler  tubes  and  .",1(11.8  sq.  ft.  total  heating  surface.     Although 

;  .  lire  engines  of  the  order  are  etjuipped  with  the  Street  locomotive 
Stokers  it  is  an  example  of  a  wvy  large  boikr  sntheiently  free 
steaming  to  perinit  it  being  fired  without  the  aid  of  any  me- 
chanical appliance. 

It  is  interesting  to  compare  tlie  boiler  of  this  locomotive  with 
that  of  the  Chesapeake  and  O'.iio  Mallet  which  was  described 
and  illustrated  in  ai'otluT  issm, -  ami  fr. iin  llu-  juiiils  of  simi- 
larity it  beciimes  rpiitc  evi(!ent  th.it  confiderce  is  now  llrmly  es- 
tablished in  what  may  be  called  the  prevailing  design  for  this 
type  of  p<i\vcr.  The  ^4  ft.  boiler  tube,  examples  of  which  also 
exist  on  the  Delaware  and  Hud;-.n  and  Chesapeake  and  Ohio 
railroails  in  addition  to  tliis  I-'risc.i  locomotive,  ;ire  nf  the  great- 
est length  yet  applied,  and  the  results  from  their  use  will  no 
<loubt  be  awaited  with  interest.  There  is,  however,  little  un- 
certainty regarding  the  final  conclusions,  as  from  what  can  be 
learned  where  the  engines  are  in  service  docs  not  indicate  flue 
troubles  out  of  the  ordinary. 

.•  -  The  ihost  interesting  feature  nf  this  latest  design,  however,  is 
in  the  arrangement  of  steam  pipes  to  the  high  pressure  cylinders. 
It  will  be  noted  that  these  are  lun  insitle  the  boiler  instead  of 
outside,  which   latter  is  representative  of  the  general  treatment 

•-of  this  part  in  articulated  compound  locomotives.  The  new  de- 
parture was  rnade  possible  through  the  presence  of  a  combustion 
chamber  in  the  boiler  which  allrnvs  space  between  tlie  tubes  and 

•  ';the  shell  of  the  boiler    f(jr  tbe  introduction  of  the  pipes. 
;/.-^    As  indicated  on  the  drawing  »ho  pipes  are  in  two  sections,  the 
interior   one   being  connected    to   v    "T"   bead   which    is    in   turn 
connected  to  the  throttle  pipe.     The  outside  section  consists  of 

.!i»  copper  pipe  fitted  with  an  elbow  at  either  end,  and  has  a  ball 
joint  connection  with  the  lower  eml  of  tke  inside  pipe  and  also 
with  the  cylinders.  The  constrn-tion  is  such  that  this  section 
can  be  readily  removed  when  desired  without  the  necessity  of 

•  S*»  paKf  471,  December.  1910. 


the  Special  design  of  cast  steel  dome  employed  in  previotjs  Mal- 
let engines  is  obviated.  •  '  1.1/ ['■:'■ ''^■\l/\jy  '''■-[ 
Tartictdar  iiterest  attaches  to  ihis  engine  as  it  is  the  first  out- 
put of  the  J-8-8-J  type  to  be  produced  by  the  American  Locomo- 
tive Company.     Seven  engines  of  the  design  were  built,  five  of 


/.RRA.VGEMENT    OV    STFAM     Pll'KS. 

which  will  be  put  into  service  on  the  Kansas  City,  Fort  Scott 
&  Memphis  Ry.,  and  two  on  the  St.  Louis  and  San  Francisco 
R.  R.  of  the  hrisco  system.    The  total  order  for  equipment  also 
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Ferkuakv,  1911  AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL.  " 

included  twelve  consolidations  for  the  New  Orleans,  Texas  and  PROPER  INSTRUCTION  ASSISTS  EFFICIENCY 

Mexico  R.  R.    These  latter  engines  have  a  total  weight  in  work-  

ing  order  of  J42,ooo  lbs.,  and  weight  on  drivers.  198,000  lbs.    The  -.  .;•'.  C;-'  V  . ;  V. .  ;\;^  M.  Fitz.  .:.^■■  ?;''•■•; 

cylinders  are  26  x  30  in.  and  the  locomotives  have  a  theoretical  •;:;^Sr;J'V:"- ;  l,Vf>J'    /  :"      -v   v    v    \"   V;.    •••V-^v'  ' 

maximum  tractive  power  of  45,150  lbs.     They  are  a  straightfor-  Xe\v  cTnplrtycp  arc  riot,  as  a  rule,  givert  tttc  con«!if!efatton  artS ; 

ward  design  of  the  2-8-0  type,  except  that-  they  arc  equipped  with  assistance  they  should  have;  they  are  employed  and  turned  loose 

Cole  superheaters  of  the  sideheadcr  type.  '-;..?>  -  in  tlie  shop,  and  told  to  "go  after  it,"   The  system  being  worked;; 

The  Mallet  locomotives  are  inieiidcd  for  pusher  service.    They  the  idoa-  put  into  practice,  etc..  are  left  to  the  new  employee  to 

are  designed  to  handle  1,950  tons  en  a  lYi  per  cent,  grade  at  a  Icani    for   himself,   sometimes   through   a    fellow-workman   who 

speed  of  5  miles  per  hour,  and  1.600  tons  on  the  same  grade  at  may  misconstrue  or  misinterpret  the  various  means  by  which  the 

10  miles  per  hour.     The  maximum  grade  on  which  they  will  op-  employer  is  seeking  efficiency.     Xo  matter  what   shop  or  busi- 

erate   is   -'.3   per  cent.,   and   on   this   grade   they  are   expected  to  ness   it   may  be,  or   what   system   may  be   in   vogue,  when    new 

haul  i,-'.^  tons  at  a  speed  of  5  milos  per  hour,  or  to  make  a  speed  employes  enter  its  service  they  in-mediately  become  part  of  the 

of  10  miles  per  hour  on  the  same  grade  with  i.ooo  tons.     They  organization,  therefore  the  methods  should  be  explained  to  thcjn'; 

are  dej^igned  to  pass  through  curves  of  a  minimum  of  lo  degrees.  by  one  who  is  thoroughly  posted  anjl  acquainted  with  the  system.. 

Following  the  practice  in  a  number  of  recent  engines  of  this  With   a    railway   company   that    is   working   a   bonus    system,  ; 

type  built  by  this  company  the  reach  rod  to  the  valve  gear  is  everything  pertaining  to  that   system,  its  merits,    why   it  is  i; 

locatx^d  on  the  center  line  of  the  engine,  and  is  connected  to  a  paymg  proposition  to  the  men  as  well  as  to  the   company,  it*: 

downward  extending  arm  in  the  center  of  the  main  reverse  shaft  advantages  to  all  classes  of  labor  over  the  day  work  .system,  is- 

by  a  universal  joint.  explained  to  all  the  employes  th:^  the  system  aflects,  especially' 

The' general  dimensions 'are  as  fellows:  V,.     \.>>  .K:;-:"^^   t^^^^^  a  new  mcclianic  is  going 

•     ■  ;^-,  :•    ,  .      ,. '     .GENERAL  PATA.   '  '  .i"  ;.  ' '  *o  work ;  it  is  possible  that  he  has  been  working  in  a  shop  where 

G.iute  ...'...... „^Akim*r,'.-^:^.,, ..',C«..^Wi 4  ft.  SVi  in.  theie  was  little  or  no  svstem  at  all.     This  fiew  man  is  directed 

."service    ........  J»;....i  ,..;,,,■... Pusher  ,        ,  ,  '  ,  .    .  ,        . 

Fuel  ..,..■..;,.. ..!..' Hit    coal  to  the  boiuis  dcmonstrator,  who  explains  the  bonus  system  to 

'^cl^in'^nkingouicr.V:::;:^^^^^  Ibl:  '1™  in  a  manner  as  simple  as  possible,  the  meaning  of  "bonu& 

Wcifiht  on  drivers  ..ifio. 000  lb?,  and  tfficicncv,"  how  it  bcncfits  the  individual  bv  practising  econ- 

Wtu'hf  of  cnuinc  and  tender  in  working  order.....  ^ , 067.^00  lbs.  ,    ,   '     ,    •  ,  ■      ,  i        .,■',.    ■  ,    j 

\Vh<-i  l).i=c,  driving 15  ft  6  in.  omv,  and  bv  doing  good  work,  how  the  individual  is  rewarded 

wli::!  hn:::  Se  aWd  t;ndeV;;;-.;;;-.'.;-.;;;'.::::;:';-,;;;-.v.8^ft.'6.|  t  ^«^  '"^  ^^''^  ^^^^^'  ^"^  ^e  is  shown  that  it  means  doiurs  to 

RATIOS.     ..\  ;:,.•-■'■;  >;  him  to  do  fast  and  accurate  v!OTk.  ,,:■:.:■  y\.:;-^  .:-.;r\ :,:_.,-.,  ,::^---:^  \ 

W.ii.ht  on  driver'*  -f-  tr.ictive  effort i.v.Vi. .' 432  Promptness    to    Commence    w-ork,    and    workiitj?    rieht   lip   to- 

rotril    wcitrht   —  tractive   effort w.  .*,.....  .5.01  ...  .  .  . 

Trariive  effort  X  diam.  drivers  -^  heating  surface ,;  ...v. .  .019.85  quitting  time,  has  ncvcr  been  considered  seriously  by  most  eniT.' 

r[:^lx'&;''s!^c?-?vlrari:^,inc-M;;fac;;%  Pl'^y^*.   although  it  ha^  by  some  employers,  and  n  should  be;. 

\\ru-it  on  drivers  ^  total  I  e.itin»  surface. ..........;.....  .^.>:.. ...  .P9.93  explained  in  a  very  forcible  manner  just  what  it  means  to  the 

rntal  weicht    :-  total  heatinp  siirfaec. ........>;.,-..............  .80.97  -^  ' 

Vnhm.Kinivalent -iimplc  rvlindirs.  cu.  (ft. ...;.........;; 2.5.50  employee  as  well  as  to  the  company  to  waste  any  part   of  an' 

Tnt.-i!  Iieatinof  surface  -:-  \ol.  eouiv.  cylinders.. ......202.42  u«..-     .,_   :*   _.»i.   __i      j      _        «     »!-  a-  i      »•  1       .^    i     ..      t 

•  '.rale  area  ;-  vol.  equiy.  cylinders...'  ,...; 8.95  "O"!^.  ^s  it  not  Only  decreases  the  entire  plants  output,  but  also. 

■  ;  :   ^     I  . .' v'V-.'   .-^  •  lowers   the   individual's   efficiency,  therefore  this  w-asted   time  is.: 

Kind     ..ViV... .\4V..i>..^,..ViV<- '••••-.•• -vv>:- •>'•••  A^^  nn    j^ninl    mnnpi-lr>cc 

Di.-inittcr   .■-■■;•. '-        '•    ■    .■.(..■■-     ■-•    -.  •       "  •  k:  .,„,l  ^rt  Jn  all    Ctjlml    mOnc\     lOSS. 

Stroke  . ....;'.:,/;. »^^»iv4..,v.i.y.;i;..'. ...... ^i^  >n.  There  was  a  time,  and  it  still  exists  in  some  shops,  where,  in- 

Kind.  H.  P...,>:;.5'.;;^>lv^*^.l,,;..:..%^^^  '  stead  of  the  employes  taking  ad vatitage  of  every  minute  during^ 

Kind,  L.   P..   \.,;,^i^^t'A-.:..'...:.y,...^\-,..-r^\'.~.:^.;.i.'^':.,.-.'^^  working  hours,  and  accomplishing  as  much  as  possible,  the  job*' 

(jrc.[t<v;   travel    ..... .c, -xvv;.  i... ...,,  ...i  ...........'.•...•..-."•!»•••  •"   ^n.  *  "^  • 

Ouv'.ide  lap.  H.  P.«.vv';s;.^^,~. ,•......«.  ..v..,.:*.. ....../  STO    Stretched    all    they    can    be.    in    order    to    work    uvertimo. 

Outride  lap,  L.   P. .;....';'..  .v.  .'.(.v.  ..•......■..........-•..- 1   in.  ^r..  •  r  j"  ...       •  .,.-  l      i  ii 

inMde  l.ip ...,/..-.........;.,........../...,...... .J. ..5/16  in.  This,  of  coursc,   IS   donc  to  increase  the  pay  checks;   the  em- 

Lia'i  in  full  goar..,..,,vii..;^j_:....,....-...;.,.v^..-Vv.^^  interests  affi  rarely  considered.    Overtime  from  necessity 

■'.•,■.■:.-•'■  WHEEts.      ,  ,V-:'.',-,.- -V.- .-■;'■■.    ■.'■.■.■■•-.■  .■  .-■'  :     ,      ■         .  ,  ,     ,        ,j  .        .-  ,    .  1 

Privins.  dLimeter  over  tires. ................,>.....»-, .i;:xi> ...vv... -57  in.  IS  not  good  practice  at  best,  and  sliould  bc  discouraged  in  order 

Driving,   thickness  of  tires.  ........  ^. ......... .v.  ..»...',•■.>...'.».... -SJi    in.  «„        „.  i„      .1     i  1,    i    •         .       j  t.  a.  i  i  .• 

Driving  journals,  :rain.  diameter  ami  lenath. ...... v. ;;v;-^;.V.:iO  x  12  in.  to  waylay  that  underlying  tendency  to  create  and  work  overtime. 

Driving  journals,  others  .liaiutcr  and  length. .7..;.^:. A- vVH--*> '^  !"  and  cvcry  cffort   shouW  be   made  to  clcarly  explain   that  by 

r.naine  truck   wheels,   diameter ; ,;.i;i,..i  ...;.,,.■.,.»..  .30   in.  .  , 

Knjrine  truck,  journals .v.., .;.Vv. .".....  .6J4  x  12  in.  takntf;    advantage   ot    the    allotea    v.-orking   hours,   the   increased 

Trailing  Iruck  tlurli^i^'''™^'"'"-'*'^  efficiency   will   warmiit  the  pavmcnt   of  a   bonus   equal  to   the 

\'-'''  /-.:'■  .'*aip^.'.'--/--:;-'4  y-:Jy^^Z\./J':.'^^       _     .    .  amount  received  were  overtime  worked.     Tools  that  arc  not  io 

Style ..:i, .-.;.. ^ ...;...., ;i vV.iv.;..  .%v...'i'.. ►..:..>.«.  .f-onicai  u     *.     t     l  ..  ^    i         «_  .•        j    ■ 

Workin?  pressure  ...;;.Wi.;,:,;,-..v;u..,;..,,.vv'V----'-'-->-^  ^"^  best  of  shape  are  not  expected  to  be  continued  m  service; 

OiitM<le  di.-.meter  of  first  ringv..,;.... ;v. ;..:,...:.;>.,. V  ?"■  an  air  motor  with  leaky  valves  is  wasting  money  at  both  ends 

lir.'box,   lincth   a:i«   width i/..'. ...... ..i.  .......».•»-•- -ISO'g   X  90;-4    in.  _  -^  6  j 

Firtimx  plate:,  thickness  ... .".  ..i. .......... ..Vi .-...;..  .3*  and  Vi  in.  until  it  IS  repaired,  and  unless  this  fact  is  impressed  upon  the 

xllh^r'nmXr  ^'"out^ide  diatlietcr; i: ! ! i ! ; i ! /JCr;^^^^^^  in!  average  mechanic,  he  will  honestly  believe  that  he  is  doing  his 

TuIhs.  ieni!th . .....J. .%.,..,...... ......v..,....>y,<y..*,. ......24  ft.  (jj,fy  ^y  trying  to  get  along  with  tools  that  partly  do  the  work, 

Heatin.;  surface,  luhcs... ............  ..v.  ..»...-.. ->V;  .-v*...  .4(»17.1   «q.   ft.  -,',   ,  ,       ^    . 

HeatinR  surface,  llrebcx   ..:.  .V..;.  ./..V..V.._.  .'....,■..  f..i....  ...ol5. 7  sq.   ft.  bUt   Will   lOWCr   the   efficiency. 

Heatific  "-urf.ace.  arch  tubis.vi..^  .-iii;  .'*v,w  *..%■'■  V*.^  .vV;  #..■*»......- .29  so.   ft.  .-  ,  ,  .  •*.   t      '      u   .      /•     j         ..it. 

Heating  surface,  total  ... -.:.4.. :  ^. ......  1 ..../......:.: ...6.161.8  sq.  ft.         Also  when  an  employee  resigns  it  is  well  to  find  out  why  he 

Gr.ite  area  ..  .,......;... —  ...75.4  sq.  ft.  qyj^^   gp^j  there  are  time?  when  the  employer  profits  bv  knowing. 

Smiikcst.ick.    di-imeter    .;..;......-; I  Sin.  ^     ,  .,  .„  i      .         •  .  c» 

Sinokest.ick.  lu-icht  ahovc  rail.  ....',.,.^i'>....vvi-;.;....^v;,>«..l5  ft.  9  5/16  in.  It  is    surpris.intr  the   many    difrcrent    reasons   employes    give    for 

■■■'''  "  :  ,,  .       .,„  leaving;  the  usual  reason  is  monev.     In  one  instance  a  mechanic 

Prnine ..,■....  i .........  j ..  ...v....  ..IS  in    elian.  -^ 

Wheels,  diameter  ..,..,..................;... .^....^3  in.  worked  three  days,  and  when  informed  that  his  rate  was  40  cents 

.Iniirnals.   dia"ieter  .-.nd  leivth.  ............  v.- ...  ^  • -Vi  .....-•- .5JJ    x   10  in.  ,  ,,     ,     .         ,  .        ._^  _  ,  j    .1.    »    ii  •  

Waur  cai.;.city  ....'......;.;,... ......••...-•. .8,000  pals.  pe^r  hour  he  Called  for  his  time.     It  was  found  that  this  man 

<  oal  capacity  ....u..,. ..,...;;.;^f,.^.,..Ap  ton«  ^^.j^  1  ated  at  42  cents,  the  last  plnce  he  had  been  employed,  and 

;'^:.' ;.   .       .  .'   '     •      ■'■        '  w.-inted  the  same  rate  here.    Tie,  being  ,t  new  man  and  a  good. 

.i*'i:.'  ■.-;■'." J'-.  \  steady  workman,  although  knowing  he  was  working  under  the 

The  RF.ofiRKMKXTs  OF  .\ppLic.\NTS  FOR  .\prKENTicESHip  ou  tlic  bonus    System,    did    not    realize    its    merits.      His    efficiency    for 

Santa  Fe  are  not  rigid,  nor  do  we  inquire  particularly  into  the  the  three  days  figured  him  $3.60  bonus  in  addition  to  his  regular- 

boy's   lit,.  ,,r  character,  neither    lo  we   require  character  letters.  p^y.  ^r   T2  cents  per  hour  bonus,  making  his  pay   52  cents  per' 

If  the  boy  has  been  through  the  fifth  grade  of  the  public  schools  hour  instead  of  forty.     This  being  explained  to  him,  also  that 

and  IS  strong  physically,  and  apparently  bright,  we  give  him  a  jt  was  possible  to  do  even  better,  he  returned  to  work,  and  did 

trial,  and  in  the  first  six  months  our  shop  and  school  instructors  even  better  than  he  did  at  first. 

are  able  to  determine  his  nines  or  the  trade  he  is  indentured  to  To  teach  the  system  that  is  being  worked  and  which  the  em- 
learn.— F.  W.  Thomas,  Superzisor  Apprentices,  A.,  T.  &  S  ployes  are  expected  to  follow,  .-^nd  the  economy  they  are  to 
^  • /?>■                                            .,..,.  practise,  assists  efficiency.  , 


The  General  OU  House  of  the  Santa  Fe 


THE  LARGEST  INSTALLATION   YET  TO  BE   MADE   IN  THIS  COUNTRY  HAS  RECENTLY  BEEN  COMPLETED  AT 
TOPEKA.  KANS.,  ON  THE  ATCHISON,  TOPEKA  &  SANTA  FE  RAILWAY.    SELF  MEASURING  OIL  PUMPS 
CAPABLE   OF   TRANSFERRING   300.000    GALLONS   IN  TEN  HOURS  PROVIDE  SUFFICIENT  CAPAC- 
ITY   TO    TAKE    CARE    OF    OIL    DISTRIBUTION    FOR   THE    ENTIRE    RAILROAD    SYSTEM. 


In  the  general  betterment  of  existing  shop  facilities,  which 
has  been  such  a  prominent  feature  in  connection  with  railroad 
operation  during  the  past  few  years,  the  very  necessary  adjuncts, 
oil  storage  and  distributing  plants,  have  not  by  any  means  been 
neglected.  Although  the  development  of  these  structures  has 
probably  not  progressed  with  the  rapidity  so  characteristic  of 
machine  and  erecting  shop,  or  even  roundhouse  rehabilitation, 
still  much  has  been  accomplished  by  designers,  and  many  instal- 
lations have  been  made  which  well  illustrate  the  importance  now 
associated  .with  this  particular  feature. 

One  of  the  most  elaborate  of  recent  designs  is  that  of  the  gen- 
eral oil  storage  house  of  the  Atchison,  Topeka  and  Santa  Fe  Rail- 
way, which  has  recently  been  completed  in  connection  with  that 
company's  principal  store  and  shops  at  Topeka,  Kans.  As  these 
latter  are  regarded  as  system  shops,  the  oil  house  is  also  so 
designated.  It  constitutes  the  depot  for  distribution  of  lubri- 
cating and  illuminating  oil  to  all  parts  of  the  railroad,  and  in 
its  size  and  the  completeness  of  its  detail  it  becomes  at  once  the 
finest  equipped  building  of  the  kind  as  well  as  the  largest  ever 
conEtructed  in  this  country,  if  not  in  the  world.  Ihe  storage 
capacity  reaches  the  enormous  total  of  150,000  gallons,  this  in- 
cluding paints  and  such  oils  as  raw  and  boiled  linseed,  turpen- 
tine, etc. 

With  this  new  improved  oil  house  and  storage  plant  the  Santa 
Fe  is  enabled  to  transfer  oil  from  foreign  line  cars  to  its 
own  at  Topeka,  thereby  cutting  out  the  mileage  and  per  diem 
charges  on  foreign  cars.  Under  the  old  system  the  cars 
were  sent  to  the  farthest  point  on  the  line,  Richmond,  Cal., 
or  south  to  El  Paso  and  Galveston,  and  by  the  time  the  car  re- 
turned home  the  road  had  from  $25  to  $35  charges  covering  it. 
The  extra  expense  has  been  entirely  eliminated,  and  in  connec- 
tion with  the  new  plant  the  Santa  Fe  has  now  35  cars  of  its  own 
in  service  for  the  handling  of  headlight,  mineral,  seal,  signal, 
engine,  car  and  valve  oil. 

Before  discussing  the  installation  of  the  building,  which  is 
of  particular  interest  in  view  of  its  magnitude,  and  the  exceed- 
ingly clever  arrangement  embodied,  several  prominent  features 
in  connection  with  the  structure  itself  should  not  be  passed  un- 

,l>i"Veut  above  Roof 
o(  Building. 


340  gallons  each,  should  they  be  required.  As  at  present  con- 
stituted, however,  the  plant  is  fully  adequate  to  take  care  of  the 
entire  Santa  Fe's  system  needs  for  the  present. 

It  will  be  noted  that  the  building  is  of  absolutely  fireproof 
construction  throughout.  The  basement  is  concrete  and  the 
main   floor  reinforced   concrete.     A   covered   platform  extends 


MAIN     OR     RETAIL     DISTRIBUTING     FLOOR. 

along  the  entire  one  side  of  the  building,  adjacent  to  the  rail- 
road track,  and  under  this  platform  the  car  fills  are  arranged, 
connecting  by  direct  line  of  piping  with  their  respective  tanks. 
It  is  said  that  300,000  gallons  can  be  transferred  in  ten  hours 
through  the  practically  faultless  system  which  is  einployed. 

The  equipment,  which  was  furnished  complete  by  S.  F.  Bowser 
Co.,  Fort  Wayne,  Ind..  consists  of  32  rectangular  oil  storage 
tanks  made  of  heavy  black  soft  steel  of  capacities  ranging  from 
220  to  10,000  U.  S.  gallons.  Each  tank  is  dust  proof,  and  the 
general  arrangement  places  them  low  enough  to  permit  of  emply- 
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ELEVATION   ON    PLAN    LINE   B-B. 


noticed.  The  construction  represents  the  most  advanced  ideas 
in  plants  of  this  description,  both  in  material  employed  and  in 
the  general  plan.  Despite  its  very  large  area,  50  by  150  ft.,  for 
the  building  proper,  it  will  be  noted  from  the  plans  herewith  that 
the  most  ample  provision  has  been  made  for  the  future.  The 
basement  contains  sufficient  unused  space  for  seven  additional 
tanks  of  10,000  gallons  capacity  each,  and  for  some  35  tanks  of 


ing  the  oil  into  them  through  gravity  if  required.  They  are 
equipped  with  all  necessary  flanges  for  filling,  suction,  return, 
and  with  vent  pipes,  also  with  a  large  manhole  to  permit  ready 
access  for  inside  inspection  or  cleaning.  The  plan  employed  to 
vent  the  tank  is  specially  interesting.  These  are  automatic  in 
action,  allowing  air  to  escape  or  be  drawn  in  when  filhng  or 
emptying,  and  those  used  for  volatile  oils  have  a   special  veat 
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Tank  Data 


Ha.  KiDd  of  OU 

1     Valve  Oil 


HcUlipit    OU 


AlA       ■\„!>ll,) 


Mineral  Seal 
Sllnal  Oil 
13   Turpeotlne 

13  Balled  UdimkI  Oil 

14  Black  Oil 
1 J  Oat  EofiBe  OU 

16  Djaamo 

17  Rawl 
16  Panaae 
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Ma.  KladofOU  Capadty 

t«   Lard  340  Oak 

20  Black  Varabh  340  " 

21  Cotton  Seed  OU  340  " 
23  Eucheljptam  340  ■■ 

23  Inelde  Car  Vanibh  340  ■• 

24  Eotloe  Vambh  340  •■ 

26  Wearing  Bod;  Varnbh  34U  - 
tC  Black  Enamel  340  •■ 

27  HardOU  310  •• 

28  Coach  llubMn(  Varnlik  :!20  - 
89  SbeAeld  CjUnder  Oil  ilO  ■• 

30  Polar  1<»  on  220  ■■ 

31  n»h  220  .. 

32  West  Virginia  Oil  220  •• 

33  MomalUh  Cement  OU  220  ■• 

34  Coaoh  Japan  220  " 
Si  Sipas  220  '■ 
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FLOOR   PLANS  OF  THE   NEW   SANTA  FE  OIL  HOUSE  AT   TOPEKA,   KANS.,    SHOWING   AlKRANGEMENT  OF   OIL   TANKS    AND   PIPING. 


pipe  run  to  the  outside  of  the  building,  and  at  a  sufficient  height 
to  insure  against  evaporation.  This  will  permit  gases  to  escape 
in  the  event  of  excessive  heat,  thus  removing  all  possibility  of 
exploiion. 

Prevision  is  made  for  filling  the  largest  tanks  d'rectly  from 
the  tank  cars.  The  contents  of  each  tank  can  always  be  deter- 
mined at  once  by  the  system  of  gallonage  indicators.  These 
are  metal  faced,  one  for  each  tank  with  suitable  mountings,  and 
are  secured  to  the  storeroom  wall  over  the  basement  where  the 
tanks  are  located,  and  connected  with  the  floats  in  the  respec- 
tive tanks  by  pullies  and  flexible  cords.  This  convenient  arrange- 
menr  enables  those  in  charge  to  keep  a  close  account  of  the  con- 
tents of  the  tanks  without  the  necessity  of  entering  the  base- 
ment. Each  of  the  tanks  is  white  enameled,  giving  them  a  very 
neat  and  clean  appearance. 

The  tank  data,  which  accompanies  the  drawings  herewith, 
affords  an  interesting  analysis  of  the  requirements  m  this  line 
of  a  great  railroad  system  and  is  well  illustrative  of  the  diversi- 
fied nature  of  these  requirements.  A  comparison  per  number 
with  these  tanks,  and  their  location  in  the  basement  plan,  con- 
clusively attests  to  the  ingenuity  of  the  Bowser  Company  in  de- 
termining the  various  locations.  The  grouping  is  most  effective 
and  It  has  been  secured  with  a  minimum  of  piping  which  is  re- 
markable when  associated  with  an  installation  of  such  propor- 
tions. The  data  sheet  is  also  of  interest  as  indicating  the  heavy 
oils  which  may  be  handled  in  this  manner.  This  is  all  done  by 
the  Bowser  Long  Distance  Self-Measuring  Pump.     In  addition 


there   are   nine   steam  pumps   through   which  oii  is  transferred 
from  one  tank  car  to  another.  ^^t';  •■  -: 

As  has  been  mentioned,  this  rapid  transfer  of  oil  from  car  to 
car  is  a  point  of  much  importance  in  connection  with  the  Santa 
Fe's  oil  distribution  system.  This  is  not  only  to  release  the  car 
promptly,  but  to  start  its  own  car  as  promptly  on  its  way  to  the 
distant  point  where  the  oil  may  be  required. 

At  these  outlying  points,  or  outside  terminals,  the  Santa  Fe 
has  what  is  known  as  the  combination  oil  and  storehouse.  It 
has  discontinued  building  the  old  style  oil  houses  separate  and 
distinct  from  the  storehouse.  Instead,  a  concrete  basement  is 
built  under  the  storehouse  platform,  ranging  from  20  to  100  ft 
away,  connected  up  with  the  Bowser  long  distance  self-measur- 
ing pumps  and  with  the  pumps  placed  in  the  end  of  the  store- 
house, so  that  the  man  issuing  the  material  and  supplies  can  take 
care  of  the  oil  department  as  well.  By  this  arrangement  the 
first  cost  of  the  oil  house  is  eliminated  and  the  reduced  cost  of 
handling  by  reason  of  the  combination  does  away  wilh  the  spe- 
cial men  that  would  be  employed  to  take  care  of  the  oil  house. 
The  saving  is  from  $90  to  $100  per  month  in  this  regard. 

The  storage  tanks  at  each  outlying  station  are  in  capacity  based 
on  the  station  issues,  and  the  stock  is  replenished  monthly  from 
the  supply  car  which  is  equipped  with  a  hose  connection  allow- 
ing the  storage  tank  to  be  filled  in  two  or  three  minutes.  The 
Bowser  system  is  used  at  all  points  on  the  Santa  Fe  and  since 
their  installation  a  slight  overage  has  been  shown  for  each  of 
the  different  grades  of  oil.  Prior  to  that  time  at  the  cud  of  each 
year  there  was  a  shortage  of  from  one  to  three  per  cent. 


The  General  Oil  House  of  the  Santa  Fe 


THE   LARGEST   INSTALLATION   YET  TO   BE   MADE   IN  THIS  COUNTRY  HAS  RECENTLY  BEEN  COMPLETED  ATi,;', 
y.      TOPEKA.   KANS..  ON   THE  ATCHISON.   TOPEKA  &   SANTA  FE  RAILWAY.     SELF  MEASURING  OIL  PUMPS       v.'  v 
■;  CAPABLE   OF   TRANSFERRING    300,000    GALLONS    IN  TEN   HOURS  PROVIDE   SUFFICIENT  CAPAC-  ^    '    '•; 

ITY    TO    TAKE    CARE    OF    OIL    DISTRIBUTION    FOR   THE    ENTIRE    RAILROAD    SYSTEM.  '::>, 


In  the  general  betterment  of  existing  shop  facilities,  which 
has  been  such  a  prominent  feature  in  connection  with  railroad 
operation  during  the  past  few  years,  the  very  necessary  adjuncts, 
oil  storage  and  distributing  plants,  have  not  by  any  means  been 
neglected.  Although  the  development  of  these  structures  has 
probably  not  progressed  with  the  rapidity  so  characteristic  of 
machine  and  erecting  shop,  or  even  roundhouse  rehabilitation, 
still  much  has  been  accomplished  by  designers,  and  many  instal- 
lations have  been  made  which  well  illustrate  the  importance  now 
associated  .with  this  particular  feature. 

One  of  the  most  elaborate  of  rccer.t  designs  is  that  of  the  gen- 
eral oil  storage  house  of  the  Atcliison,  Topeka  and  Santa  Fe  Rail- 
way, which  has  recently  been  completed  in  connection  with  that 
company's  principal  store  and  shops  at  Topeka,  Kans.  As  these 
latter  are  regarded  as  system  shops,  the  oil  house  is  also  so 
designated.  It  constitutes  the  depot  for  distribution  of  lubri- 
cating and  illuminating  oil  to  all  parts  of  the  railroad,  and  in 
its  size  and  the  completeness  of  its  detail  it  becomes  at  once  the 
finest  equipped  building  of  the  kind  as  well  as  the  largest  ever 

•constructed  in  this  country,  if  not  in  the  world.  The  storage 
capacity  reaches  the  enormous  total  of  150,000  gallons,  this  in- 
cluding paints  and  such  oils  as  raw  and  boiled  linseed,  turpen- 
tine, etc. 

,'.  With  this  new  improved  oil  house  and  storage  plant  the  Santa 
Fe  is  enabled  to  transfer  oil  from  foreign  line  cars  to  its 
own  at  Topeka,  thereby  cutting  out  the  mileage  and  per  diem 
charges  on  foreign  cars.  Under  the  old  system  the  cars 
were  sent  to  the  farthest  point  on  the  line,  Richtnond,  Cal., 
or  south  to  El  Paso  and  Galveston,  and  by  the  time  the  car  re- 
turned home  the  road  had  from  $25  to  $35  charges  .overing  it. 
The  extra  expense  has  been  entirely  eliminated,  and  in  connec- 
tion with  the  new  plant  the  Santa  I-e  has  now  35  cars  of  its  own 
in  service  for  the  handling  of  headlight,  mineral,  seal,  signal, 
cngino,  car  and  valve  oil. 

.;••  Before  discussing  the  installation  of  the  building,  which  is 
of  particular  interest  in  view  of  its  magnitude,  and  the  exceed- 
ingly clever  arrangement  embodied,  several  prominent  features 
in  connection  with  the  structure  itself  should  not  be  passed  un- 

'  Vi'ut  aiiiivo  Koof 
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340  gallons  each,  should  they  be  required.  As  at  present  con- 
stituted, however,  the  plant  is  fully  adequate  to  take  care  of  the 
entire   Santa  Fe's  system  needs   for  the  present. 

It  will  be  noted  that  the  building  is  of  absolutely  fireproof 
construction  throughout.  The  basement  is  concrete  and  the 
main   floor   reinforced   concrete.     A   covered   platform   extends 
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along  the  entire  one  side  of  the  building,  adjacent  to  the  rail- 
road track,  and  under  this  platform  the  car  fills  are  arranged, 
connecting  by  direct  line  of  piping  with  their  respective  tan!:s. 
It  is  said  that  300,000  gallons  can  be  transferred  in  ten  hours 
through   the  practically   faultless  system  which  is  employed. 

The  equipment,  which  was  furnished  complete  by  S.  I".  Bowser 
Co.,  Fort  Wayne,  Ind.,  consists  of  32  rectangular  oil  storage 
tanks  made  of  heavy  black  soft  steel  of  capacities  ranging  from 
J20  to  10,000  I'.  .S.  gallons.  Facli  tank  is  dust  proof,  and  the 
general  arrangement  places  them  low  enough  to  permit  of  empt>'- 
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noticed.  The  construction  represents  the  most  advanced  ideas 
in  plants  of  this  description,  both  in  material  employed  and  in 
the  iieiK-ral  plan.  Despite  its  very  largo  area,  50  by  150  ft.,  for 
the  building  proper,  it  will  be  noted  from  the  plans  herewith  that 
the  most  ample  provision  has  been  made  for  the  future.  The 
basement  contains  sufficient  unused  space  for  seven  additional 
tanks  of  ip,OQO  gallons  capacity  each,  and  for  some  35  tanks  of 


ing  the  oil  into  them  through  gravity  if  required.  They  are 
equipped  with  all  necessary  flanges  for  filling,  suction,  return 
and  witli  vent  pipes,  also  with  a  la'-ge  manhole  to  permit  rcad> 
access  for  inside  in.spection  or  cleaning.  The  plan  employed  tc 
vent  the  tank  is  specially  interesting.  These  arc  automatic  ir 
action,  allowing  air  to  escape  or  be  drawn  in  when  tilling  ot 
emptying,  and  those  used  for  volatile  oils  have  a  special  vcat 
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Plan  of  Basement 
•FLOOR   PLAKS  OF  THE   NEW   SANTA  FE  OIL   HOUSE  AT   TOPEKA^   KANS.,   SHOWING  ARRANGEMENT  OF  OIL   TANKS    AND   PIPINC, 


pipe  run  to  the  outside  of  the  building,  and  at  a  sufficient  height 
to  insure  against  evaporation.  This  will  permit  gases  to  escape 
m  the  event  of  excessive  heat,  thus  removing  all  possibility  ot 
explosion.  ;-•,/.  :■;■■'•.■..._■:...  >•:;-■.-. 

Prevision  is  made  for  filling  the  largest  tanks  d'rectly  frohi 
the  tank  cars.  The  contents  of  each  tank  can  always  be  deter- 
mined at  once  by  the  system  of  gallonage  indicators.  These 
are  metal  faced,  one  for  each  tank  with  suitable  mountings,  and 
arc  >(.curcil  to  tlie  sturcrooin  wall  over  the  basement  wliere  the 
tanks  are  located,  and  connected  with  the  floats  in  the  respec- 
tive tanks  by  pullies  and  flexible  cords.  This  convenient  arrange- 
mcnr  enables  those  in  charge  to  keep  a  close  account  of  the  con- 
tents of  the  tanks  without  the  necessity  of  entering  the  base- 
ment. Each  of  the  tanks  is  white  enameled,  giving  them  a  very 
neat  and  clean  appearance.  ■;  V;      I    ./V  :/'^C/i^:^.3:v:    ;'  v 

Tile  tank  data,  which  accompanies  the  drawings  herewith, 
affords  an  interesting  analysis  of  the  requirements  m  this  line 
^i  a  great  railroad  system  and  is  well  illustrative  of  the  diversi- 
n((l  nature  of  these  requirements.  A  comparison  per  number 
with  these  tanks,  and  their  location  in  the  basement  plan,  con- 
clusively attests  to  the  ingenuity  of  the  Bowser  Company  in  de- 
termining the  various  locations.  The  grouping  is  most  effective 
and  It  has  been  secured  with  a  minimum  of  piping  which  is  re- 
markable when  associated  with  an  installation  of  suth  propor- 
t»<^n3.  The  data  sheet  is  also  of  interest  as  indicating  the  heavy 
oils  which  may  be  handled  in  this  manner.  This  is  all  done  by 
f}e  Bowser  Long  Distance  Self-Measuring   Pump,     in  addition 


there  are  nine-  steam  pumps  through  wtiiei^  <mI  '  |s 

from  one  tank  car  to  another.  ,."  >■  -^  ^ 

As  has  been  mentioned,  this  rapid  transfer  of  oil  from  car  to 
car  is  a  point  of  much  importance  in  connection  with  the  Santa 
Fe's  oil  distribution  system.  This  is  not  only  to  release  the  car 
promptly,  but  to  start  its  own  car  as  promptly  on  its  way  to  the 
distant  point  where  the  oil  may  be  required.  ...;>:.'; 

At  these  outlying  points,  or  outside  terminals,  the  Santa  Fe 
has  what  is  known  as  the  combination  oil  and  storehouse.  It 
has  discontinued  building  the  old  style  oil  houses  separate  and 
distinct  from  the  storehouse.  Instead,  a  concrete  basement  is 
buih  under  the  storehouse  platform,  ranging  from  20  to  100  ft. 
away,  connected  up  with  the  Bowser  long  distance  self-measur- 
ing pumps  and  with  the  pumps  placed  in  the  end  of  the  store- 
house, so  that  the  man  issuing  the  material  and  supplies  can  take 
care  of  the  oil  department  as  well.  By  this  arrangement  the 
first  cost  of  the  oil  house  is  eliminated  and  the  reduced  cost  of 
handling  by  reason  of  riie  combination  does  away  wiih  the  spe- 
cial men  that  would  be  employed  to  take  care  of  the  oil  house. 
The  saving  is  from  $90  to  $100  per  month  in  this  regard. 

The  MfTage  tanks  at  each  outlying  station  are  in  capacity  based 
on  liie  station  issues,  and  the  stock  is  replenished  monthly  from 
the  supply  car  which  is  equipped  with  a  hose  connection  allow- 
ing the  storage  tank  to  be  filled  in  two  or  three  minutes.  The 
Bowser  system  is  used  at  all  points  on  the  Santa  Fe  and  since 
their  installation  a  slight  overage  has  been  shown  for  each  of 
the  different  grades  of  oil.  Prior  to  that  time  at  the  ei.d  of  each 
year  there  was  a  shortage  of  from  one  to  three  per  cent. 
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NAVAL  STATISTICS 


SOLID  STEEL  WHEELS 


Some  very  interesting  information  has  been  issued  by  the 
Naval  Department  in  connection  with  the  equipment  and  per- 
sonnel of  the  larger  navies  of  the  world.  ^This  information  bears 
the  date  of  December  i,  and  was  accurate  at  that  time. 

In  respect  to  tonnage  of  war  vessels  in  the  various  navies, 

^     data  is  given  for  both  the  navies  as  they  exist  at  present  and 

as  they  will  be  when  vessels  now  actually  under  construction  are 

finished.    The  latter  is  headed  "future  tonnage"  in  the  following 

table : 

Present  Tonnage.     Future  Tonnage. 

Great    Britain    1,859,168  2,173,838 

United  States       717,702  824,168 

Germany    666,035  B63.845 

France     ...' 656.306  725.231 

Japan      413,291  493,671 

Russia      289.113  401.463 

Italy 219,959  327,059 

From  this  it  will  be  seen  that  although  the  United  States  now 
holds  second  place  in  total  tonnage,  it  will  be  passed  by  Ger- 
many when  ships  now  under  construction  are  completed.  Th-s  is 
due  to  the  fact  that  Germany  is  building  nine  of  the  largest  sized 
battleships  to  the  United  States  four,  and  she  is  also  building 
three  of  the  largest  size  armored  cruisers,  four  small  cruisers 
and  a  large  number  of  torpedo  boats  and  submarines,  while  our 
navy  is  building  only  torpedo  boat  destroyers  and  submarine^. 

An  investigation  of  the  personnel  information  furnished  by 
these  bulletins  is  very  interesting.  In  the  following  table  is  given 
the  ratio  of  number  of  enlisted  men  and  also  of  ship  tonnage 
to  one  commissioned  officer,  which  includes  warranted  officers,  in 
the  five  principal  navies : 

Enlisted  Men.  Tons. 

Great   Britain    16.1  215 

United    Sutei    19.2  226 

France     10  108 

Germany     10.9  118 

Japan     10.4  93 

This  table  very  clearly  indicates  how  seriously  unofficered  the 
U.  S.  navy  is  as  compared  with  other  navies,  its  ratio  in  this 
respect  being  about  25  per  cent,  less  than  Great  Britain  and  100 
per  cent,  less  than  France,  Germany  and  Japan,  as  regards 
enlisted  men. 

The  number  of  enlisted  men,  including  marines,  as  compared 
to  the  total  tonnage  of  the  various  navies,  is  given  in  the  fol- 
lowing table,  there  being  one  enlisted  man  to  the  tonnage  given : 

Tons. 

Great   Britain    16.3 

United  States   12.6 

France     10.8 

Germany     12.7 

Japan     9.9 

This  table  shows  that  England,  although  having  a  much 
greater  proportion  of  officers,  requires  fewer  enlisted  men  for 
the  same  tonnage,  and  that  Germany  and  the  U.  S.  are  about 
on  a  par  as  regards  enlisted  strength,  but  Germany  has  about 
twice  as  many  officers  as  the  U.  S.  for  the  same  number  of  men. 
Japan  and  France  apparently  seem  to  be  overmanned. 

The  tables  from  which  this  information  has  been  collected 
can  be  obtained  by  request  to  the  office  of  Naval  Intelligence, 
Navy  Department,  Washington,  D.  C. 


Railway  Accidents  in  1910. — The  report  of  the  Interstate 
Commerce  Commission  shows  that  during  the  fiscal  year  of  1910, 
227  passengers  were  killed,  as  compared  with  131  for  the  pre- 
vious year.  There  also  was  an  increase  in  the  number  of  em- 
ployees killed  and  injured.  The  Commission  says  that  it  has 
not  yet  -undertaken  to  make  a  careful  investigation  of  railroad 
accidents  because  there  is  no  appropriation  adequate  to  provide 
for  the  employment  of  a  sufficient  number  of  men  of  sufficient 
character  and  ability  to  conduct  the  inquiries.  It  is  noted  that  a 
marked  improvement  has  been  made  in  the  practices  of  rail- 
roads throughout  the  country  in  guarding  against  violations  of 
the  safety  appliance  laws. 


J.  C.  Nkale. 


The  Railways  in  Argentine  will  standardize  their  freight 
car  couplings  and  replace  all  the  old  devices  at  present  in  use. 
This  will  cost  about  $2,500,000,  it  is  said. 


The  steel  wheel  is  as  logical  a  successor  to  the  cast  iron  wheel 
as  steel  rails  and  ties  are  to  the  old  iron  and  wooden  construc- 
tion. The  heavy  loads  which  freight  cars  are  now  built  to 
carry  demand  a  substitute  for  cast  iron  wheels,  and  as  this  is 
distinctly  a  "Steel  Age,"  the  natural  thing  to  do  was  to  look  to 
this  material,  which  possesses  all  the  necessary  attributes,  to  meet 
the  situation. 

That  there  is  a  limit  to  the  utihty  of  cast  iron  wheels  was  the 
realization  which  came  with  the  more  powerful  locomotives, 
and  consequently  heavier  tenders  which  became  necessary  to 
haul  the  gradually  increasing  train  loads.  The  demand  for  a 
stronger  wheel  was  first  met  in  this  class  of  service  by  the  steel 
tired  wheel,  and  as  the  demands  upon  wheels  in  other  classes  of 
service  have  increased,  the  field  of  the  steel  tired  wheel  has 
broadened  until  it  is  now  common  under  passenger  train  cars  as 
well.  It  has  never  become  common,  however,  under  freight 
equipment  on  account  of  its  extremely  high  cost.  The  absolute 
necessity  of  finding  a  wheel  for  freight  service  with  the  strength 
and  wearing  qualities  of  a  steel  tired  wheel,  but  at  the  same  time 
less  expensive,  is,  therefore,  the  real  reason  for  the  existence  of 
solid  steel  wheels  to-day.  Now  that  the  solid  wheel  is  here,  it  is 
gaining  a  place  not  only  under  freight  cars,  but  in  all  exacting 
classes  of  service. 

The  only  possible  objection  to  the  i-ubstitution  of  the  steel 
wheel  for  cast  iron  in  freight  service  is  its  initial  cost,  whicn  is 
perhaps  three  to  five  times  that  of  a  cast  iron  wheel,  but  in  these 
modern  days  of  exact  accounting  and  careful  investigation  of 
costs  over  a  sufficiently  long  period  to  demonstrate  ultimate 
value,  even  this  objection  is  sure  to  be  either  altogether  removed 
or  very  greatly  discounted.  Furthermore,  in  weighing  the  cost 
of  cast  iron  wheels  against  that  of  steel  wheels,  the  item  of  loss 
resulting  from  wrecks  due  to  broken  flanges  should  not  be  lost 
sight  of.  It  is  an  indeterminate  quantity,  but  a  very  real  and 
important  one,  nevertheless.  There  are,  of  course,  conditions 
under  which  cast  iron  wheels  meet  all  requirements,  and  it  is 
doubtful  if  they  will  ever  be  displaced  by  any  other  kind  of 
wheel.    Regarding  such  cases  there  is  no  argument. 

The  only  thing  which  stands  in  the  way  of  the  universal  adop- 
tion of  solid  steel  wheels  for  the  more  exacting  classes  of  service 
is,  therefore,  the  steel  tired  wheel.  The  solid  wheel,  being  a 
more  recent  product,  will  have  to  overcome  the  prejudice  in 
favor  of  its  earlier  steel  tired  rival,  but  the  application  of  com- 
mon sense  reasoning  on  the  part  of  operating  officials  must 
eventually  overcome  this  prejudice  as  its  advantages  are  cer- 
tainly most  obvious.  The  argument  of  first  cost  is  not  appli- 
cable here,  because  a  complete  steel  tired  wheel  is  more  expen- 
sive than  a  solid  wheel.  However,  the  cost  of  re-tiring  the 
original  center  has  also  to  be  taken  into  account  when  the  cost 
of  substituting  solid  wheels  is  being  considered. 

It  is  the  belief  of  the  writer  that  in  respect  to  cost  neither  type 
of  wheel  has  any  great  advantage  over  the  other  in  the  long  run, 
and,  therefore,  the  contest  betwee.i  the  two  wheels  will  be  fought 
out  upon  the  question  of  which  is  the  safer  and  consequently 
causes  less  worry  to  the  mechanical  officials.  In  this  respect  the 
solid  wheel  has  the  advantage,  because  it  is  one  solid  piece  of 
steel  and  has  no  component  parts  subject  to  the  liability  of  be- 
coming loosened  with  the  consequent  danger  of  failure.  If  the 
tire  of  a  steel  tired  wheel  is  merely  shrunk  on  its  cast  iron  or 
cast  steel  center,  its  gripping  power  decreases  as  the  metal  wears 
away,  because  the  thinner  the  tire,  the  more  easily  it  is  heated 
by  its  friction  against  the  rail  and  the  greater  the  tendency  for 
it  to  expand  and  leave  the  solid  center.  If  the  tire  is  fastened 
to  the  center  by  means  of  bolts  or  retaining  rings,  these  are  apt 
to  become  loose  by  constant  jarring  and  thus  allow  the  tire  itself 
to  become  loose.  The  verdict,  therefore,  seems  to  be  in  favor  of 
the  solid  wheel.  It  may  require  a  good  many  years  for  the  solid 
steel  wheel  to  obtain  full  recognition  of  its  merits,  but  there  does 
not  appear  any  question  about  its  final  and  complete  triumph. 
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EFFICIENT  TWIN  AIR  JACK  FOR  CAR  REPAIRS 


NEW   YORK.    NEW    HAVEN    &   HARTFORD    R.    R. 


( 

The  rapid  increase  in  the  weight  of  passenger  car  bodies  dur- 
ing recent  years  has  brought  with  it  certain  problems  in  conni;c- 
tion  with  features  of  repair  work,  not  the  least  important  of 
which  is  the  prompt  and  satisfactory  handling  of  the  car  body 
in  the  event  of  jobs  which  necessitate  the  removal  of  a  truck. 


1 

i 

rj^^-  m 

M 1 

substituted,  and  many  ingenious  special  appliances  have  been 
worked  out  to  secure  the  ends  desired. 

A  very  interesting  example  of  a  powerful  twin  air  jack  is 
shown  in  the  accompanying  drawing  and  illustrations.  This  jack 
was  designed  at  the  South  Boston  passenger  car  inspection 
yards  of  the  New  York,  New  Haven  and  Hartford  Railroad,  and 
is  standard  on  that  system  for  all  truck  work  and  wheel  re- 
newal operations  wherever  access  can  be  had  to  a  compressed 
air  line.  The  detailed  drawing  clearly  indicates  the  arrange- 
ment of  the  jack  and  carrying  truck,  but  the  most  important 
feature  is  the  air  control  arrangement  which  permits  the  jack 
on  either  side  of  the  car  to  be  operated  simultaneously  by  one 
man.  This  is  secured  by  air  hose  connection  from  the  control- 
ling jack  to  the  other,  and  the  operation  is  simply  effected 
through  an  admission  and  an  exhaust  cock. 

This  useful  appliance  has  resulted  in  some  rapid  wheel  chang- 
ing on  this  road  in  connection  viith  the  heaviest  equipment  and 
most  complicated  six-wheel  trucks.  The  work  is  further  facili- 
tated by  the  presence  of  a  four-track  air  hoist  for  raising  the 
truck  frame  clear  of  the  pedestals  after  being  rolled  from  under 
the  car.  The  jacks  were  built  at  the  Readville  shops  of  the 
company  and  have  proved  most  economical  as  well  as  efficient, 
not  a  cent  having  been  spent  on  them  for  repairs  since  being 
placed  in  service.  The  twin  arrangement  in  connection  with 
each  jack  secures  double  lifting  power  in  a  form  scarcely  'ess 
compact  than  in  the  instance  of  a  single  jack  to  which  a  per- 
manent truck  for  rolling  is  attached. 


DOUBLE    JACK     FOR     HEAVY    CAR    WORK. 

On  n  great  many  roads  the  familiar  operation  of  elevating  the 
car  through  the  means  of  hydraulic  jacks  is  still  in  vogue  de- 
spite the  tediousness  of  the  operation,  and  the  undisputed  ele- 
ment of  danger  which  is  associated  with  it.     With  car  bodies, 


Pennsylvania's  Terminal  Improvements  at  Philadelphia. — 
Definite  steps  have  been  taken  by  the  Pennsylvania  Railroad  to- 
wards a  greater  Broad  Street  Station  at  Philadelphia.  A  board  of 
engineers  was  appointed  who  are  to  devote  their  entire  time  to 
the  assembling  of  all  plans  so  far  suggested,  and  to  present  or 
suggest  any  new  and  heretofore  unconsidered  plans.  The  result 
of  their  work  is  in  turn  to  be  submitted  to  an  advisory  board  con- 
sisting of  high  officials  of  the  company,  and  in  conjunction  with 
them  they  are  to  make  a  final  selection  of  the  plans  for  the  new 
station  to  be  adopted.  The  preliminaries  will  certainly  require 
several  months,  and  until  the  final  report  is  approved  by  the  board 
of  directors,  there  will  be  no  work  done,  beyond  that  which  is 
now  under  way.     Of  course  no  estimate  of  the  cost  can  be  even 
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DETAILS    OF    THE    NEW    HAVEN    TWIN    AIR    JACK. 


owever,   which    have    in    some    instances   reached    100,000   lbs.      approximated  until  the  final  acceptance  of  the  plans  by  the  exec- 
weight,  other  and  more  certain  devices  must  be  employed,  there-      utive  of  the  company,  and  all  reports  as  to  the  proposed  expendi- 
ore  m  the  more  progressive  repair  yards  air  jacks  have  been      tures  are  premature  and  unwarranted. 


4-6-2  Locomotive  for  Chicago  and  Northwestern  R.  R. 


THESE   LOCOMOTIVES.   WHICH   ARE   EQUIPPED   WITH  THE  SCHMIDT  SUPERHEATERS,  SINCE  THEIR  RECENT 
DELIVERY    HAVE    BEEN    MAKING    EXCELLENT  RECORDS    IN    SPEED    AND    ECONOMY    ON    REG- 
ULAR  RUNS    OF   207    MILES. 


In  July  of  last  year  the  Chicago  and  Northwestern  Railroad 
received  an  order  of  20  Pacific  type  locomotives  from  the  Ameri- 
can Locomotive  Co.  In  design  these  engines  are  pract:cally  du- 
plicates of  a  previous  order  of  25  of  the  same  type  which  have 
been  described  and  illustrated  in  this  journal,*  except  that  5  of 
the  present  order,  one  of  which  is  shown  in  the  accompanying 
illustration,  are  equipped  with  the  Locomotive  Superheater  Co.'st 
top  header,  double  loop  design  of  superheater.  The  officials  of 
the  Chicago  and  Northwestern  report  that  since  they  have  been 


time,  making  up  the  35  minutes  in  76  miles.  This  performance  is 
more  interesting  in  view  of  the  fact  that  on  this  particular  section 
the  saturated  steam  engines  are  never  able  to  make  up  any  time. 
On  the  line  from  Chicago  to  Milwaukee,  85  miles,  the  records 
show  that  superheater  engines  save  a  ton  of  coal  each  way. 

The  application  of  the  superheater  is  clearly  shown  in  the  line 
drawing.  It  is  known  as  "Type  A,"  and  embodies  many  interest- 
ing details  of  construction.  In  this  type  the  upper  part  of  the 
boiler  is  fitted  with  four  rows  of  large  smoke  tubes.     These  tubei 


PACIFIC    TYPE    LOCOMOTIVE    WITH     SUPERHEATER. 


in  service  the  performance  of  the  superheater  engines  has  been 
very  satisfactory,  showing  considerable  saving  in  coal  and  water 
as  compared  with  locomotives  of  the  same  class  using  saturated 
steam. 

Up  to  within  a  comparatively  recent  period  this  road  employed 
the  Atlantic  type  for  fast,  and  the  4-6-0  for  the  heavier  trains, 
but  the  increase  in  weight  of  trains  generally  necessitated  the 
adoption  of  the  4-6-2  type.  The  first,  and  the  non-superheat,  of 
this  class  after  being  under  observation  for  about  a  year  demon- 
strated the  correctness  of  the  design,  and  with  the  exception  of 
changes  made  necessary  by  the  installation  of  the  superheater 
no  modifications  whatever  were  made.  The  locomotives  using 
saturated  steam  are  equipped  with  cylinders  23  by  28  in.,  while 
the  cylinders  of  the  .superheater  engines  are  25  in.  in  diameter, 
and  28  in.  stroke.  Both  classes  of  engines  are  designed  for  a 
working  pressure  of  190  lbs.,  but  it  is  understood  that  the  super- 
heater engines  are  actually  being  run  with  a  working  pressure  of 
17s  lbs.  The  records  show  that  the  superheater  engines  burn 
.about  one  ton  less  coal  per  100  miles  than  the  saturated  steam 
engines,  saving  about  4  tons  of  coal  on  a  round  trip. 

At  present  these  engines  are  making  through  runs  from  Chic- 
ago to  Elroy,  a  distance  of  207  miles.  Although  the  schedules 
are  not  particularly  severe,  they  are,  nevertheless,  such  that  the 
saturated  steam  locomotives  barely  make  them,  or,  at  least,  are 
not  able  to  make  up  more  than  10  or  12  minutes  on  the  run.  Go- 
ing south  over  this  division  these  latter  engines  always  take  coal 
at  Evansville,  while  the  engines  here  illustrated  very  seldom  find 
it  necessary  to  do  so.  Because  of  the  saving  of  water  consump- 
tion effected  by  the  use  of  superheated  steam  it  is  necessary  for 
these  engines  to  take  water  only  where  the  trains  make  regular 
stop.  As  a  regular  thing  they  run  113  miles  for  water,  which 
will  be  recognized  as  a  most  unusual  performance  with  trains  of 
such  weight,  even  admitting  the  8,275  gallons  capacity  of  the 
tank.  It  is  also  quite  an  important  feature  on  the  division  re- 
ferred to  as  it  cuts  out  one  regular  stop. 

It  is  said  that  in  two  months  one  of  the  engineers  running 
these  engines  never  pulled  into  Elroy  late.  In  one  instance  his 
train  was  35  minutes  late  at  Madison,  and  arrived  at  Elroy  on 

*  See  Amekican  Enginebk,  July,  1910,  page  259. 
t  30  Church  street.  New  York,  N.  Y. 


are  of  weldless  drawn  steel  about  5  in.  diameter,  except  near 
their  fire  box  ends  where  the  diameter  is  somewhat  reduced,  and 
inserted  in  each  is  a  superheater  element  or  section,  consisting 
01  two  sets  of  pipes  bent  m  the  form  of  a  U  and  connected  at 
the  sipoke  bo.x  and  to  a  header,  thus  forming  a  continuous  double 
looped  tube.  The  steam  has  to  traverse  each  element  to  and  fro. 
The  superheater  elements  are  made  of  seamless  steel  tubes  ol 
about  1^2  in.  O.  D.  The  connection  between  the  tubes  on  th< 
firebox  side  are  either  made  by  U  bends  of  cast  steely  or  by  weld 
ing.  The  illustration  herewith  shows  both  methods.  In  the  first 
instance  the  suiierheater  tubes  are  received  into  the  U  bends  witli 
a  taper  ^  in.  in  12  in.,  and  12  threads  to  the  inch,  and  the  return 
bend  counterbored  about  J4  •"•  deep  in  order  to  protect  the  en(' 
of  the  thread.  The  open  ends  of  each  element  extend  into  t\u 
smokcbox  where  they  are  bent  upwards  and  expanded  into  a 


SUPERHEATER    TUBES. 

common  flange,  which  is  secured  to  the  face  of  the  steam  co' 
lector  by  a  single  central  bolt.     Superheater  flanges  and  steai 
collector  are  both   machined  for  the  superheater  gaskets.     Th 
construction  of  the  steam  collector,  and  its  connections  to  th- 
steam  pipes  and  steam  chests  are  such  that  the  steam  has  to  pas^ 
through  all  the  superheater  tubes  simultaneously  on  its  way  fron 
the  boiler  to  the  cylinders. 

The  main  features  of  this  type  lie  in  its  thorough  interchang* 
ability  and  accessibility.    Each  individual  superheat  element  cai 
be  removed  and  examined  without  disconnecting  the  whole  ar- 
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APPLICATION    OF    SUPERHEATER   TO  C.    &    N.    W.    PACIFIC    TYPE  LOCOMOTIVE. 


rangement,  by  merely  loosening  the  single  nut  securing  it  in  po- 
sition. At  the  same  time  the  flue  tubes  are  rendered  thoroughly 
accessible  for  cleaning  and  inspection. 

In  its  application  to  this  locomotive  the  superheater  is  de- 
signed to  give  an  average  temperature  of  6oo  degrees  F.  The 
rear  bend  is  only  24  in.  from  the  back  flue  sheet  which  is  some- 
what nearer  than  has  heretofore  been  customary  in  American 
locomotive  practice,  but  which  tends  to  give  a  higher  degree  of 
superheat.  A  heating  surface  of  691  sq.  ft.  is  provided,  which  is 
2\  per  cent,  of  the  total  evaporating  heating  surface  and  about 
23  per  cent,  of  the  evaporating  tube  heating  surface.  Extended 
piston  rod  and  valve  rods  are  employed,  thereby  reducing  the 
friction  on  these  parts  and  making  their  proper  lubrication  easier. 
In  both  the  saturated  and  superheater  steam  engines,  steam  is 
distributed  to  the  cylinders  by  14  piston  valves,  actuated  by  a 
simple  design  of  the  Walschaert  valve  gear. 

A  result  of  the  satisfactory  service  of  the  engines  here  illus- 
trated, superheaters  of  the  same  type  were  specified  for  30  out  of 
an  order  of  50  consolidation  eiigines  now  being  delivered  by  the 
American  Locomotive  Co.  .  .     "■, : 

The  general  dimensions  of  the  new  superheater  Pacifies  is  as 
follows : 

GENERAL    DATA. 

Clauge 4   ft.    8J4    in. 

Service    Pass. 

Fuel Bit.  coal 

Tractive    effort    ;v  ( ..-.  .  .37,700    lbs. 

Weight  in  working  order .250,600  lbs. 

Weight  on  drivers 154,500  lbs. 

Weight  on  leading  truck 51,000  lbs. 

Weight  on  trailing  truck 45,000   lbs. 

Weight  of  engine -and  tender  in  working  order .408,400  lbs. 

Wheel  base,  driving 13  ft.  6  in. 

Wheel  base,  total 34  ft.  7  in. 

Wheel  base,  engine  and  tender .-., . . . .  .66  ft.  l(^yi  in. 

RATIOS.    :".  ...  ,;-;■■.•■■        /■''■  '■'■'' 

Weight  on  drivers  -J-  tractive  effort *.09 

Total  weight  -r-  tractive  effort 6.64 

Tractive  effort  X  diam.  drivers  ~-  heating  surface .846.90 

Total  heating  surface  -^  grate  area 63.15 

Firebox  heating  surface  —   total   heating  surface,    %.......,.,,.,, 6.28 

Weight  on  drivers  -H  total  heating  surface <,..'..■...'.....  .i6.iZ 

Total  weight  -~  total  heating  surface 75.27 

Volume  both  cylinders,  cu.   ft 15.90 

Total  heating  surface  -H  vol.  cylinders 209.30 

Grate  area  4-  vol.  cylinders > . .i. ^. ..siso 

CYLINDERS.  ' 

J^!"<1     ■••••• Simple 

Diameter  and  stroke .v^^,; ...... .26  x  28  in. 

VALVES.  'V^. 

{^!"d    • .Piston 

Diameter      ... , 14   ;„ 

Oreatest  travel    5  $„ 

Outside  lap   Vxi/ie  in! 

Inside  clearance    8/l«  in. 

Lead  in  full  gear j^  ;„_ 

WHEELS. 

Driving,   diameter  over  tires 75   {„ 

Driving,  thickness  of  tires , '_  '.'s'A   in 

Driving  journals,  main,   diameter  and  length 'io'h  x  13  u. 


Driving  journals,  others,  diameter  and  length. .  .*.'.i-;:>... 9)4  x  IS  in. 

Engine  truck  wheels,  diameter 8754   in- 

Engine  truck,  journals *  x  12  in. 

Trailing  truck  wheels,  diameter .>..>,... ***  in. 

Trailing  truck,  journals ..*•.••.«-•>'» •^'^  *  ^*  '**- 

BOILEK. 

Style   .  .V.  i... . •  ;^'.. •  ^..i. . .> Ext.  Wagon  top 

Working  pressure   . ." 190   lbs. 

Outside  diameter  of  first  ring .70  5/16  in. 

Firebox,  length  and  width ....108'/^  x  7054   in. 

Firebox  plates,  thickness ..,,.... ji   and   J4   in. 

Firebox,  water  space 4 54    in. 

Tubes,  number  and  outside  diameter 212 — 2   in. 

Tubes,  length 20  ft. 

Heating  surface,  tubes   ...,,.,»,....*...,.,»«>. U. .......... 8,092  sq.  ft 

Heating  surface,  firebox  ..Vi.. . .»..,'.■'*. iv.»..«.i<..v..'»;.. 209  sq.   ft 

Heating   surface,   total    .'. iV.j,..v...v. ........ .8,828   sq.    ft. 

Superheater  heating  surface   ■,......»..... 691  sq.  ft. 

Grate  area ^ . .  > ;, . , ,  ,,62.7  sq.  ft 

^  ■  ;;;-;;\;    TENDER.  ''■.'._■ 

Wheels,  diameter    .;;^  ...-..,.;  .i., ;»,..-...>, .W. 8754    in. 

Journals,  diameter  and  length. ..;;  .■;..^-;.,....i.t.  ..i, <;.;....  .6}4   x  10  in. 

Water  capacity ,.,...;W..'i*-.» ...»..,;. .,.8,276  gals. 

Coal  capacity .;.»..*..,.,,.■. Iv.V. v.. i;......  . .  .12  tons 


ROAD  TESTS  OF  BRIQUETS 


In  co-operation  with  the  Missouri  Pacific,  the  Lake  Shore  & 
Michigan  Central,  the  Chicago,  Rock  Island  &  Pacific,  the  Chi- 
cago, Burlington  &  Quincy,  and  the  Chicago  &  Eastern  Illinois 
railroads,  too  locomotive  tests  have  been  made  for  the  United 
States  Geological  Survey  to  determine  the  value,  as  a  locomotive 
fuel,  of  briquets  made  from  a  large  number  of  western  coals. 
All  tests  were  made  on  locomotives  in  actual  service  on  the  road. 
In  some  tests  there  was  small  opportunity  for  procuring  elabor- 
ate data,  but  in  others,  where  dynamometer  cars  were  employed, 
it  was  possible  to  obtain  more  direct  results.  In  nearly  every 
test,  the  results  reported  show  that  the  coal,  when  burned  in 
the  form  of  briquets,  gives  a  higher  evaporative  eflSciency  than 
when  burned  in  the  natural  state.  For  example,  Indian  Terri- 
tory screenings  gave  a  boiler  efficiency  of  59  per  cent.,  whereas 
briquets  made  from  the  same  coal  gave  an  efficiency  of  65  to  67 
per  cent.  Decrease  in  smoke  density  and  in  the  quantity  of 
cinders  and  sparks  are  named  as  the  chief  reasons  for  this  in- 
creased efficiency. 

Similar  comparative  tests  in  1907  on  the  Atlantic  Coast  Line 
showed  a  saving  of  20  per  cent,  in  the  pounds  consumed  per 
car  mile  and  with  the  elimination  of  black  smoke  and  clinkers. 
On  the  W.  &  L.  E.,  a  gain  of  16  per  cent,  was  secured  in  ton 
miles  hauled  by  using  three-fourths  coal  instead  of  run  of  mine, 
the  former  costing  8  per  cent,  more  at  the  mine.  Development 
lies  in  the  direction  of  making  it  possible  to  use  to  advantage 
the  low  grade  fuels,  and  in  this  the  briquets  have  just  begun 
to  open  up  a  new  field.  The  cost  of  briquetting  is  roughly  $1.25 
per  long  ton. 


4-6-2  Locomotive  for  Chicago  and  Northwestern  R.  R. 


THESE    LOCOMOTIVES.    WHICH    ARE    EQUIPPED    WITH   THE  SCHMIDT  SUPERHEATERS.  SINCE  THEIR  RECENT 
DEXIVERV  HAVE    BEEN    MAKING    EXCELLENT  RECORDS    IN    SPEED    AND    ECONOMY    OX    REG- 

^-:-''  ■.^■'.-^j--':  ■'•-'■-'  ''f>'-k--  ^--.i'-'--'  S  ULAR    RUNS   OF   207   MILES.  -■•':.;' ■■■^:  '-■"■'■ 


In  J«1y  of  last  year  the  Chicago  and  Northwestern  Railroad 
received  an  ordtr  of  20  Pacific  type  locomotives  fruir,  tlir  Aineri 
can  Locomotive  Co.  In  design  these  engines  are  practically  du- 
plicates of  ;i  previous  order  of  _'5  of  the  same  type  wiiich  have 
been  (iescribed  and  illustrated  in  this  journal,*  except  that  5  of 
the  present  order,  one  of  which  is  shown  in  the  accompanying 
illu^tration.  are  equipped  witii  the  Locomotive  Superiie.iter  Co.'st 
top  header,  double   loop   design   of   superiicater.      'i'he   officials   of 

the  Chica»o  and  Northwestern  report  that  since  they  have  been 


time,  making  up  the  33  minutes  in  76  miles.  This  performance  is 
more  interesting  in  view  of  the  fact  that  on  this  particular  section 
the  saturated  steam  engines  are  never  able  to  make  up  any  time 
On  the  line  from  Chicago  to  Milwaukee,  85  miles,  the  record- 
show  that  superheater  engines  save  a  ton  of  coal  each  way. 

The  application  of  tlie  superheater  is  clearly  shown  in  the  lin<. 
drawing.  It  is  known  as  "Type  A."  and  emb(j(lies  many  interest 
inijf  details  of  construction.  in  this  t.vpe  the  upper  part  of  th< 
boiler  is  fitted  with  four  rows  of  large  smoke  tubes.    These  tube 
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:;:m  ser\'ice  the  peffbrmancc  of  the  superluater  engines  has  been 
V  very  satisfactory,  showing  considerable  sa\  ing  in  coal  and  water 
'a*  compared  with  locomotives  of  the  same  class  using  saturated 
steam. 

Lp  to  within  a  comparatively  recent  period  this  road  emr-loyed 
'i  the  Atlantic  type   for  fast,  and  the  4-6-0  for  the  heavier  trains, 

•but   the  increase  in  weight  of  trains  generally  necessitated  the 

adoption  of  the  4-6-J  type.     The  first,  and  the  non-superheat,  of 

thi>  class  after  being  under  observation  for  about  a  year  c'emon- 

.  strated  the  correctness  of  the  design,  and  with  the  exception  of 

changes   made   necessary  by   the   installation   of  the   superheater 

no   modifications   whatever   were   made.     The   locomotives   using 

saturated  steam  arc  equipped  with  cylinders  -'j?  by  j8  in.,  while 

.tht  cylinders  of  the  superheater  engines  are  J5  in.  in  diameter. 

and  28  in.  stroke.     Both  classes  of  engines  are  designed   for  a 

working  pressure  of  i<jo  lbs.,  but  it  is  understood  that  the  suiier- 

heater  engines  arc  actually  being  run  with  a  working  pressure  of 

••••17.5  lbs.     The  records  show  that  the  .superheater  engines  burn 

■'about  one  ton   less'  coal   per   100  miles  than   the   saturated   steam 

engines,  saving  about  4  tons  of  coal  on  a  round  trip 

At  present  these  engines  are  making  through  riin.-  from  Chic- 
ago to  Elroy,  a  distance  of  jo"  miles.     Althougii  the  schecJule-; 
are  not  particularly  severe,  thty  are,  nevertheless,  such  that  the 
saturated  steam  locomotives  barely  make,  them,  or,  at  least,  are 
;.   hot  able  to  make  up  morejthan  10  or  12  minutes  on  the  run.  Go- 
ing  south  over  this  division  these  latter  engines  aKv;iys  take  coal 
at  Lvansville,  while  the  engines  here  illustrated  very  seldom  find 
it  necessary  to  do  so.     Because  of  the  saving  of  water  consuni]) 
tion  effected  by  the  use  of  superheated  steam  it  is  necessary  for 
these  engines  to  take  water  only  where  the  trains  make  regular 
stop.     .\s  a  regular  thing  they   run    11.?  miles   for  water,  which 
win  be  recognized  as  a  most  unusual  performance  with  trains  of 
such    weight,   even   admitting   the  8,275   gallons   capacity   of  the 
tank,     it  is  al.so  quite  an  important  feature  on  the  division  re- 
ferred to  as  it  cuts  out  one  regular  stop. 
. :,;   It  is  said  that  in  two   months  one  of  the   engineers  running 
-  •the.'-e  engines  never  pulled  into   T-llroy  late.     In  one  instance  his 
■  train  was  35  iniinites  late  at  Madison,  and  arrived  at  Elroy  on 

?  See  A»<E«ic.iii«  Engineer,  July,  1»I0,  page  259. 
t  30  Church  street.  New  York,  N.  Y. 


are   of   weldless   drawn   steel   ;'bout   5   in.   diameter,   except   ne;ii 
their  lire  box  ends  where  the  diameter  is  somewhat  reduced,  ami 
inserted   in  each  is  a  superheater  element  or  section,  consisting 
01  tw!'  i-ets  of  pipes  bent  ni  the  form  of  a  V  and  connected  ai 
the  siroke  ho.x  and  to  a  header,  thus  forming  a  conti:iuous  doubl- 
looped  tube.    1  he  steam  has  to  traverse  each  clement  to  and  fro. 
l  he  superheater  elements  are  made  of  seamless  steel  tubes  ot 
.ibout    I'.-   in.  O.   D.     The  connection   between  the  tubes  on  th- 
firebox  side  are  either  made  by  U  bends  of  cast  steel,  or  by  weld 
ing.     Th?  illustration  herewith  shows  both  methods.     In  the  firsi 
instance  the  superheater  tubes  are  received  into  the  U  b,ends  witl 
a  taper  -Vii  in.  in  12  in.,  and  ij  threads  to  the  inch,  and  the  retur' 
bend  countcrbored  about  'y^  in.  deep  in  order  to  protect  the  eiv 
of  the  thread.     The  open  ends  of  each  element  extend  into  thy 
smokebox    where   they   are  bent   upwards   and   exi>andtd   into  .a 


SUPERHEATER    TUBES. 

common  llange,  which  is  secured  to  the  face  of  the  steam  co 
lector  by  a  single  central  bolt.  .Superheater  daiiges  and  stea; 
collectf>r  are  both  machined  for  the  superheater  gaskets.  Tl 
construction  of  the  .steam  collector,  and  its  connections  to  tl 
steam  pijies  and  steam"  chests  are  such,  that  the  steam  has  to  pa 
through  all  the  superheater  tubes  simultaneously  on  its  way  fro: 
the  boiler  t(.>  the  cylinders. 

The  main  features  of  this  type  lie  in  its  thorough  interchang' 
ability  and  accessibilitj-.  Each  individual  superheat  element  c<" 
be  removed  and  examined  without  disconnecting  the  whole  a' 
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APPijCAnoK  OF-St'VKKIIEATER  TO  i 


:;.;;;:.-..;-;/f^'-M'4"^y1:.v. 

&  >f. ■  wi^  PAipiFtC-tyrit  locomotive. 


S       ><k 


r.iiigement.  hy  merely  looseniiicctlie  singfe  Utit  secuH  in  pd- 

sitioni    At  tlu'  same  tinu-  tlu-  iliic  ttibes  are  reftd'pr'ej  l{H}t'oupHly 
acrtssihlo  for  cleaiiitii:  and  iii'<i)0(.-tioii.    ;  .      V  ;  .  ':^   J.   -  , 

In  its  application  to  this  I(K(ini(>tiv^  the  Ruperhcateef  is  de- 
sijrncd  to  give  an  averaji;tv  temperature  of  <iiO()  degrees  R  Tlie 
rear  bend  is  only  24  in.  friMU  the  backllue  sheet  which  is  some- 
what nearer  tiian  has  heretofore  been  enstomary  in  .American 
locomotive  practice,  Init  which  (cikIs  to  give  a  higher  degree  of 
rsuperlieat.,    A  litating  surface  vfr^isq.  ft,  is  pro  which  -is 

'21  per  cent,  of  the  total  evaporatini.'  heating  surface  and  about 
23  per  cent,  of  tlieevap(.irating  tube  lieating  surface.  Extended 
pi.sfon  rot!  and  V'llvc  rods  are  eiTit>Ioyed,thcrel)y  rc<iucing  the 
friction  on  these  parts  aiid  making  their  proper  lubrication  easieir. 
Iti  both  the  saturated  and  supeiinater  sttani  engine*,  steam  is 
(livtributed  ti>  the  cyliiid<rs  by  14  piston  valves,  acturjted  by  a 
•.imple  design  of  the  Walschaert  valve  gear.  ;  Cr-i- ■■'•*>■  • 

A  result  of  the  satisfactory  service  of  the  engines  heire  tllus- 
trt-^ted,  superheaters  of  the  satue  type  were  specified  lor  30  out  of 
an  or<ler  of  50  eonsqlidati«*ii  engines  ijowiieiug  delivered  by  the 
American  Locomotive.  Co. .;•.-,.  ■       ;^    ';,:,..■; .:';I.-  .■';■-  \  '  .■ ';^    „•■;'  '  •■ 

The  general  diniensipns  of  .the;  ne>(^  «tipedf<'ater^^^^^ 
follows  :J''  /.■■■■  ■■.•y.,v;;;\  ..':-'':,:''^  <  .:■  -!v-.,-. ;','..  v.-  /';^'v\..-^  ■  ■■'/f'  ■■':.: 

■■.'\1  ::'s-'^:r-  ■■■  '■■  ■..''^'  ..■".^'•';?;]^-'e$!*E|iAt"iiA'tivVV-v-i'-''''  .•!:"' iX.-<'''vr;s^'":'i  ''.'.'', 


iiaiiKe 
Service 
l"(i<  1   .  . 

Wfitrht 
\V.i^..ht 
W.iuhl 
W.i^ht 
W»it;ht 

Wlu-.-I 

nil., I 

VVhrcl 


ftt.irl -.;:>  '.<v  ■  •\->:-  .".  i..'-^:.  vV.  V>" 

in  working  ord?«..  .;;.;■.  ,;V->,.'.'. .,,..' .V.'i  . 
<m    <1  rivers. ...... .i  .,.-,. .'.../;;,. ...  .  ,'..■. 

nil    IcailiriK  truck.  ... >./.■/.. .  .:.'.•.•.  ."^i...  ^  .  .'i  ^-i 

on   tr.-iilinK   truck.  ....... ...,.,.  . .  ,..;..;.■ 

of  ctininc  and  tender  in  workiiiij -onlerJ./. , 

l>a<f.   chiviiiR.  ...........  .  .  .  .  ...  ,  .  .'.~.;v  -■ ;, .  .., 

Iia-e.  total    >..;..,,  .^:;.  ..>.  *,••,■.• 

base,  cngjite  and,  tender .v .,  >^ ;  .•->.;  ;•:•••':•''•"•/:■ 

;.  V-)'^.  ^"■..  '•'■;;'■  ";"■;■-.>  ,''i--:-':.    .■■.iiATrt)*,;;-!-;.'''^ 

\V(ii;ht  nn drivers  ~  tractive  effort; .. ;..... y;  .i.. 

Total    wiiujit    -;-   tractive   ptTort... '.  .i  \\... ..-. , 

Trai  five  ettort   X   <Iiain.  drivers  -:-  heatittg  .sutfaccy 
Total   lieatiiii;  surface-   -;     K'Sle   area.............. 

I'riliox    li'.ltiiiH   Mirfaee     "-    total    liiiitiiTi;    Mj.rf.ace,  ;< 
\V(  ii.;lit   on   drivers   -:-   total   luatini;    surface........ 

Totai  wvitilit   -:-  total  lieatinR  siirfnee. ,-.  ..^  .  . . .. . . . 

\'oliMiii'  lioth  cylinders,  cri.    ft .  ,  .\~.f.'. :  .  .-.  ^:  .\^ 

Total    liiatinK   siirf,iice    -:-   voV.    cylinders,  li  ..'.'.... . 

Uiale  area!  -i*  vol.  cylinder.s. ,  i  .i . . . . . . .,  .\;'. ;,";. 


»  >'  r  «  «  4  a  ■  *  *  « 


.*  ft.  8'/5  in. 
.....Pass. 
.  .  Bit.  coal 

..:;r.roo  \b<. 

.  .250,500  lbs. 
;.  1.54, 500  lbs. 
...51.000  Ihs. 
..  .45,000  Ihs. 
.  .408,400  lbs. 

..13   ft.   6  in. 

..34  ft.  7  in. 
6  ft.  I0'4   in. 


».  y  •'  ■  -  . 


■<:3fti*fi'£KS- 


Kind 

niamcter  and  stroke. 


t'-f  ■•»  •.-.  •  •« 


KAtVES. 


Kinii  . . . 
niatneter 
r.rcatest    tr.ivel-    . .  _. , , ,  ..,-^ 

(■>Mtsi,ie  lai.  . . .;.  .:Jl:,^:-.  i-.;. 
Inside  cleaiance 
Lead  in  full  Rear.  , 


;'.-;,-;«.«4 

, .  .84«t.90 

,...f.3.15 

:  .  .  ..6.28 

...4r..i2 
.-..75.87 

.  .  .l."i.!»0 
,..209.30 
;;:..i3.30 


. . . . .  .Simple 

,.%ft  X.28  in. 


•  <  •.»;■•-  -  Piston 

.i.i'i  . ...  14  in. 

>,ir..  .  .6  in. 

.Vi.ll/1«  in. 

, •■* •'y»3/t<l  in. 

i'l-.V; ..; .  Ji  in. 


WHEIsti. 


I>rivJnK.  di.-Vmeter  over  "tires. . . .....;,; ...»;-.  .•: 

F>rivinp,   threkness  of   tiros................... 

Driving  journals,  main,   diameter  and-  lengtb^ 


■iOVi 


.- .75   in. 
..ay,   in. 

t  }»  m. 


Drivitig  journals,  others,  diameter  and  length 

Engine  truck   wheels,   diameter..,,.^.....'....'. 

Knpine  truck,  journals .^^..,  i  ..-.■•;.■ ;', 

Trailing  truck  wheels,  diameter, ...;....,  ^..'.' 
Ttrailing  truck,  journals,  i .....;.. ... 


;»>4   Jt    12   in 

■.l...i7Vi   in. 
,:..«  X  12  in. 

4 *.  -  — *«  in. 

;.'.^vS:.m  14  in 


.BOtLEK.. 


^*yic    ■  >.  •  ■'  • » .•  ■  '•'•  *•  f  •"  ■  •'■-'•  •''••'•  ■-*•'•'■'•  "'»■  ■ 
Working  pressure    .       .  .  .  ; .  .  .  vi. . ;..  ,  . 

Outside   diameter  of  first  ring.  ;..... 

Firebox,   length  and   width. .;.....;..  . 

Firebox   plates,   thickness...;,....,... 

Firebox,   water  space    .......;..>.... 

Tubes,   number  and  outside  diameter. 

Tubes,  length ^. .; 

Heating  surface,  tubes   ...;..,,;....*. 

Heating  surface,  fiiebox   . ...  .v.  v.  ... . . 

Heating    surface,    total     ...;....;,.;. 

Superheater  heating  surface   ...'..,.. ' 
Grate  area ..,.Vi.... 


.iVv'.i''. 


.  tENOBt.' 


Wheels,  diameter 

.Imimals.  iliameter  andi  lengtk. . 
Water  capacity  ....,...>..,,; 
Coal  capacity   .  .  .: . .'. .  ^, .  ^i-i-  . ;. 


» ....EJtt-' Wagon  top 

......... . .  .1!»0  lbs. 

,  .«...-.•.  .70  5.?'16  in. 
ii.VMS?*   X  70 '4    in. 
1  .:..>,. :  Ji'  and   54    in. 
,^» ^>  ......  .^  .  .  .454    in. 

..•.,;.►.-.',, 212 — 2  in 

;....v.v 20  ft. 

;-...'<<..,. "S.hOS  sij.  ft. 
'.  .,;.V..  .  .  .209  sq.  ft. 
.y....;.. 8,828   sq.    ft. 

'..i\:^.  .-.fiitl  sq.  ft. 
.l..:i...S2.7   sq.   ft 


^ 5  ,-.•'.',*>.«..•  V  .... 37 !^    in. 

;i.'i.«:.v. ...... 6 Vi   X  10  in. 

,'>ivV,:.'i^;«-»  <^ •.8.275   gals. 
,,-.  .;i.-."VV.>;  i,-- .     .12   tons 

'::■'■  i'.-: 


.      flOAD  TESTS  OF  BRIQUETS 


-  In  co-operation  with  the  Missouri  Pacific,  the  Lake  Shore  & 
Michigan  Central,  the  Chicago.  Rock  Island  &  Pacific,  the  Chi- 
cago, Burlington  &  0»"H'y.  and  the  Chicago  &  Eastern  Illinois 
railroads.  100  locoinotive  tests  have  been  made  for  the  United 
States  Geological  Survey  to  determine  the  value,  as  a  locomotive 
fuel,  of  briquets  made  from  a  large  number  of  western  coals. 
All  tests  were  made  on  locomotives  in  actual  service  on  the  road. 

.In  some  tests  there  w:as  small  opportunity  for  procuring  elabor- 
ate data,  but  in  others,  where  dynamometer  cars  were  employed, 
it  was  possible  to  obtain  more   direct   results.     In   nearly   every 

;test,  the  results  reported  show  that  the  coal,  wiuii  burned  in 
the  form  of.  briquets,  gives  a  higher  evaporative  efficiency  than 
when  burned  in  the  natural  state.  For  example,  Indian  Terri- 
tory screenings  gave  a  boiler  efficiency  of  59  per  cent.,  whereas 
briquets  made  from  the  same  coal  gave  an  cfticiency  of  65  to  67 
per  cent.  Decrease  in  smoke  density  and  in  the  quantity  of 
ciiiders  and  sparks  are  named  as  the  chief  reasons  for  this  in- 
creased efficiency. 

Similar  comparative  tests  in  1907  on  the  Atlantic  Coast  Line 
showed  a  saving  of  20  per  cent,  in  the  pounds  con.sumed  per 
car  mile  and  with  the  elimination  of  black  smoke  and  clinkers. 
On  the  W.  &  L.  E.,  a  gain  of  16  per  cent,  was  secured  in  ton 
miles  hauled  by  using  three  fourths  coal  instead  of  run  of  mine. 
the  former  costing  8  per  cent,  more  at  the  mine.  Development 
lies  in  the  direction  of  making  it  possible  to  use  to  advantage 
the  low  grade  fuels  and  in  this  the  briquets  have  just  begun 
to  open  up  a  new  field.  The  cost  of  briquetting  is  roughly  $i..is 
pet  long  ton.  : 


The  Wade-Nicholson  Arch 


:LAI!<)K  AIK     KNl'KklMKNlS     (  <  »M>r(TKI)    <  )N     A     Kl'SSIAN    TKSTINCi    IT.  \N  I"    KM  I IIUI'    SOMK    KKM  AUK  \IU,F, 
RKSILTS     IN     IXt  KliASKI)     irill,     KCCINOMY     AND   CKNKKAI-   Kl-IK  I  KN(  V    .\1  \I>K   I'DSSllILK  TllUoli;!! 

TlIK   KMl*I.UVMKN  I    OF  THIS   DKX  1(  K. 


A  serJts  of  valuahlc  expcriiiuiit>  ti>  (littriniiir  the  influence 
of  the  Wadc-Xicholson  arch  u.i  llic  output  of  locomotive  boilers 
have  been  conii)leted  on  the  testing  plant  of  the  Poutilow  loco- 
motive works  in  Russia,  and  lli ■•  residts  Arc  of  decided  interest 
in  ftirnisiiinjj;  reliable  data  for  tiie  general  consideration  of  a 
(|uestion  which  heretofore  lias  been  largely  specnlative.  It  lias 
been  demonstrated  tlirousih  these  tests  that  the  hollow  arch  is 
innch  superior  to  that  of  ordin.iry  construction. 

The  general  design  of  this  arch  as  applied  to  the  8-wheel 
freight  locomotive  of  the  Russian  North  Western  Railway  under 
test  is  shown  in  the  accoinpau)  ;iig  drawing.  It  consists  of  two 
parts;  the  deflector,  fi.xed  above  the  fire  door,  and  the  arch 
proper,  with  passages  for  heatiuy  the  air  entering  from  the  out- 
side through  four  small  inlets,  two  of  2)4  in.  internal  diameter 
for  the  arch  proper,  and  two  of  2^4  ''i-  internal  diameter,  alxne 
the  fire  door  for  the  deflector.  The  arch  and  the  deflector  are 
made  of  refractory  bricks  of  special  shape,  the  deflector  con- 
sisting of  six  and  the  arch  of  nine  bricks,  and  the  air  passages 
are  partly   in   the  points  whicii   are   made  with   fire  clay. 

'i  he  air  arriving  through  the  passages  "u  the  fire  arch,  winch 
is  white  hot,  becomes  heated,  niul  leaves  m  two  horizontal  jets 
which  meet  above  the  grate,  forming  a  sort  of  barrier  across  the 
firebox,  in  the  space  between  ihc  arch  and  the  deflector,  to  the 
products  of  combustion.  As  ♦h-s  air  is  nevertheless  colder  than 
the  products  of  combustion,  it  c'escends.  :n  part  to  the  layer  of 
incandescent  fuel,  but  the  greater  part  of  the  air,  meeting  the 
products  of  combustion  whicii  are  iiicniig  towards  the  space 
between  the  two  arches,  becomes  mixed  perftctly  with  them, 
iiecomiiig  s|ill  more  heated  and  producing  a  complete  combustion 
of  gases,  in  the  space  above  the  arch,  as  they  pass  on  their  way 
to  the  fire  tubes. 

In  this  way,  while  pos«r>.sin\  all  tlie  ([n.dities  of  the  ordinary 
arch,  the  construction  is  arrang.''!  so  as  to  ..'iniit  an  extra  amount 
of  hot  air,  thus  increasing  the  evaporation  obtained  from  ihc 
fuel  ( i)  by  insuring  its  more  complete  combustion,  (2)  by  rais- 
iu^  the  temperature  of  combustion.  (.O  by  somewhat  reducing 
the  vacuum  in  the  firebox  (residtiug  from  the  entrance  of  air 
through  the  inlets),  and  (4)  by  rcducin(-T  the  quantity  of  cin- 
ders drawn  over  into  the  smokebox.  Tlu'  result  should  be  to 
secure  more  econ<imic  working  of  the  boih  r,  and  an  economy 
in  the  coal  consumed  per  cent,  of  energy.  It  was  in  order  to 
determine  this  data  that  the  e.vperinicnts  on  the  testing  plant 
were  conducted,  both  before  ai'.d  after  the  arch  had  been  applied. 

The  trials  were  carried  out  in  the  usual  way.  the  fuel  being 
Yorkshire  coal  and  tlie  mean  i-peed  not  irising  above  3.S  miles 
per  hour,  dreat  e.ire  was  taken  to  avoid  the  risk  of  overloading 
the  locomotive,  wliicli   would  have  made  iiie  test  of  no  value. 

Proceeding  with  an  examination  of  th-'  data  obtained,  it  is 
shown  that  the  (piantities  of  sparks  or  cinders  removed  from 
the  smokebox  were  smaller  in  the  trials  with  the  arch  in  by  20.4 
per  cent,  on  the  average.  The  evaporative  power  of  the  coal 
was  increased,  by  the  arch,  by  trom  6.9  to  39.7  jier  cent.,  mean 
J0.9  per  cent.,  if  the  immediale  results  of  the  trials  are  taken 
into  consideration  and  the  residues  left  from  the  coal  put  into 
the  firebox  not  deducted.  If  these  latter  arc  allowed  for  the 
increase  in  evaporative  power  is  from  12.9  to  .■^6.6  per  cent., 
average  22.8  per  cent.  If,  in  the  trials  with  the  arch  applied, 
this  correction  is  made  and  the  amount  of  residue  allowed  for.  it 
is  found  that  the  increase  in  svaporative  power  is  from  ir.5  to 
42.7  per  cent.,  mean  24  per  cent.,  residues  not  deducted,  and  from 
7.9  to  34.1  per  cent.,  mean  19.5  per  cent.,  if  these  are  allowed  for. 
The  mean  temperature  of  the  firebox  without  the  arch  was 
1.369  degrees  R,  and  with  the  arch  1.429  degrees  F.,  a  di (Terence 
of  60  degrees  F.  higher.     Th»sc  temperatures  were  determined 


by  pyrometer  readings,  and  as  regards  the  real  temperature  of 
the  firebox  it  may  be  assumed  to  be  720  to  810  degrees  F.  higher. 
The  mean  temperature  of  the  smoke  box  gases  was  about  the 
same  in  both  cases,  viz.,  509  and  495  degrees  F.,  being  slightly 
lower  with  the  arch  in  place.  Putting  in  the  air  inlets  should 
have  had  as  a  result  a  certain  diminution  in  the  ratio  of  fire 
bo.x  vacuum  to  smoke  box  vacuum.  The  mean  ratio  of  these 
vacuimi  readings  was  o..^o  in  the  trials  without  the  arch,  and 
0.31  in  the  trials  with  it.  v  The  sm^Hness  of  the  difference  is  ex- 
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plained  by  the  small  cross  section  of  the  inlets,  amounting  alto- 
gether to  only  19.84  square  inches.  The  diameter  of  the  exhaust 
pipe  was  4   15/16  in. 

The  coal  economy  resulting  from  the  application  of  the  arch 
is  shown  to  vary  between  14  and  31.5,  mean  19.4  per  cent.,  if  the 
corrected  data  is  taken  into  consideration  and  the  residues  are 
not  deducted.  If  the  latter  are  allowed  for,  the  saving  in  the 
coal  is  from  9.5  to  27.6  per  cent.,  mean  16.6  per  cent.  Only  in 
one  trial,  with  a  cut-off  of  30  per  cent.,  is  an  excess  in  consump- 
tion observed,  amounting  to  1.6  per  cent,  if  the  corrected  data 
is  taken  under  consideration  and  the  residues  are  not  deducted, 
and  to  6.5  per  cent,  if  the  latter  are  allowed  for.  The  only 
explanation    for   this   is   some   accidental   circumstance   or    some 
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error.      The  general  averages  given   above   have,  therefore,   ex- 
cluded this  particular  trial. 

It  is  very  doubtful  if  brick  arch  tests  anywhere  have  been 
conducted  on  the  elaborate  scale  which  characterized  these  ex- 
periments. They  extended  over  a  period  of  four  weeks,  and 
every  effort  was  made  to  secure  absolutely  identical  conditions 
of  service  for  the  locomotive  while  on  the  testing  plant,  bot'i 
with  and  without  the  arch.  The  results  of  these  trials,  of  which 
the  above  is  a  summary,  enabled  those  conducting  them  to  decide 
with  certainty  that,  following  the  use  of  this  arch,  important 
ccononiics   may  he   expected. 


MACHINE  FIT  PACKING  RINGS 


CENTRAL  OF  GEORGIA   RY. 


The  general  practice  in  fitting  piston  head  packing  rings  to 
locomotive  cylinders  is  to  turn  them  some  ^  in.  larger  than 
the  bore  to  provide  the  necessary  spring,  and  cut  them  on  an 
angle  of  45  degrees.  It  is  believed  that  this  method  of  parting 
is  preferable  to  the  former  almost  universal  plan  of  groovnig 
the  ends  of  the  ring  and  using  a  dowel  pin  in  the  piston  head. 
It,  however,  requires  consideral)le  fitting  to  do  the  job  properly. 
.'\fter  being  cut  at  the  required  angle  the  ring  must  be  sprung 
into  the  cylinder,  the  overlapping  end  scribed  and  also  cut  oflf  at 
45  degrees,  and  with  the  exercise  of  care  to  sec  that  sufficient 
clearance  exists  between  the  two  finished  ends. 

In  order  to  perform  the  operation  in  the  minimum  of  time 
and  with  the  certainty  of  approximation  between  the  opposing 
angled  ends,  tlic  Central  of  Georgia  Ry.  has  installed  in  its 
Macon,  Ga.,  shops  a  very  simple  and  efficient  saw  which  answers 
the  purpose  in  every  respect  for  which  it  was  intended.  All 
packing  rings  are  handled  by  it,  and  the  time,  which  was  from 
fifte-.n  to  thirty  minutes  when  a  hack  saw  was  used  has  been  le- 
<Iuc!.'(l  to  one  minute  with  the  machine.     When  the  rings  are  '.ut 
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with  this   device  there  is   no  filing  or   fitting  to  be  done  as  the 
exa-t  amount  is  cut  out  and  the  fit  is  perfect. 

It  will  be  noted  ir.  the  accompanying  drawing  that  the  arbor 
is  fitted  with  two  1-16  by  6  in.  slitting  saws,  with  an  adjustable 
collet  between  saws  for  opening  out  or  closing  them  to  the 
amount  to  be  cut  out.  The  chuck  is  made  swivel  to  cut  rings 
on  any  angle  desired,  and  is  raised  and  lowered  by  means  of 
the  screw  and  hand-wheel  on  top  of  the  column,  which,  ho»v- 
ever,  can  be  changed  to  power  feed  if  desired.  The  chuck  has 
set  screws  in  the  back  to  grip  the  rings. 

The  Machine  can  be  designed  to  be  driven  by  an  air  or  electric 
motor  by  extending  the.  upper  shaft  and  making  it  standard 
.Morse  taper  for  fitting  the  motor.  When  this  is  done  the  saw 
I  lieu  becomes  portable  by  reducing  the  length  of  the  column,  and 
It  could  be  mounted  on  a  truck  or  vise  bench  as  under  those 
conditions  the  lower  shaft  and  pulleys  would  be  done  away 
with.  This  saw  has  been  in  constant  use  in  the  Macon  shop 
for  over  three  year>  and  i-;  said  tt«  have  -^aved  many  dollars  in 
lal>or  and  hack  saw  blades. 


Large  Purchase  of  Radilm.— The  English  Radium  Institute 
has  bought  from  the  Austrian  Ministry  of  Works,  on  behalf  of 
Sir  lirnest  Cassel,  one  gramme  of  radium  for  the  sum  of  $75,000. 
i  lie  radium  is  a  gift  by  Sir  Ernest  Cassel  to  the  institute,  and 
is  intended  for  use  in  cancer  research.  One-half  of  the  gramme 
is  MOW  being  tested  at  the  Vienna  Radium  Institute,  and  will 
he  sent  to  England  next  month.  The  other  half  is  being  ex- 
tracted from  the  pitchblende  at  Joachimsthal  and  will  be  avail 
ahlo  ii.  three  or   four  months. 
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Thk  Extorts  of  Copper  from  the  United  States  during  the 
month  of  November  amounted  to  -'9,097  tons,  against  27,512  tons 
in  October.  This  makes  the  exports  for  the  ii  months  from 
January  to  November  268..316  tons,  against  J73.553  tons  in  the 
same  period  last  year  and  268.303  tons  in  the  corresponding  11 
months  in  1908.  ;''  v.'T^    r. 
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,.;.y<»rk -liirvv  t;jii;(J  -inMl  fhe.;4iu':ui  .-:p(?^p*r,  iu>t    Ifisiuft-  alif-ve  xK  mrles^ ' - 

'prr  huitr;,    t',riM  xart-  was  takt'U  Kv  a\^>i<J'thy ■H^fc  »>f;'«H» t^liihdJHjj;; 

ihi    liiVKMiKti.V*,  wh*eh   \\.''nl(.l  ha'vt.iji;i<ly;ttie  tr      oi  n.i  valjto.  . 
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fluviJU^'kcl>i|N  ui  re  s.iii.slh:r  4m  Ilk. trials  wiij}  tiio  arch  in  Iiy  j«i.  | 
>jp»-r  ji;«fn*v^v>n-  the  •a^^^ra  lH)ftVr  of  tjie,  ^^naj 
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■.■r*^-'>  !"''■   *'»nt..    if  :f;tu'   iiMnit'di^nle  W*tilts  •..f  -tVie   tftajs  are  lakfii 
.:ij.«o  consideratii'H.  antl  i}u',  re>i  hies  left    fruin  tliii-  ro-al  put  int<» 
46i>   fit^<»x  ijvrtji^e»l»iettrft/::  Jf  tb^^  alk.wwl    f.^f  the 

JiicjhWj^t*  iitt:  cy;ip|irarivi^  "JH'Vvtlv  tv  fj>itiK  lio   to  ;;^  ^<riii;,  h 

vHN^'Ta^^ei  jJ^H^per   »vi)r      If.  i»(  .the   friaU' with  the  aWlt   ai.pHe«I. 

■  t)ii»  e<«preeti»)n  i>  ii^i'lcanrl  the  ;'nioinitnfresi(hie  allow*.  <i  for,  it 
,»it  itviiiiti  that  tlt^  itkreiisc'  it);  t^vaiiwatiyy  po\\'s't'  js  irom  i  r'5/;to 

4J.7  per  cvtu:.  mean  J4  per  ceb*.;  tesidius  n<«t  fiCfliictetl.  and  frnnr 
7 9'^"  34- 1  per  cent.,  nuan  (0.5  p<  r  C'ent..  if  these  are  allowed  f..r. 
..'-i':The /iiieaiv  .te.,iiiper.atiir.  v>f  the  lirehcix  without  the  aveh  wa^ 
J.^(i^)  VleMfccs  K.,vaHtl  Avith  the  arrh  1.4J0  ilegrees  F..  a  •Uffet'ence 
■or ^  ifcgt^K  1';  :h4}jlix<n  ; ^"h"^^^  d(terniin,.I 


by  pyrumetor  readtiii;^,  and  as  regards  the  real  temperature  of 
the  fircbo;*  it  may  be  assumed  to  be  /JO  to  Sro  tlt^rees  F.  higher. 
I  he  mean  temperature  i>f  the  -nrnke  box  gases  was  ab'nit  the 
=rinif  in  hcith  cases,  viz.,  509  and  4i;5  degrees  [•.,  being  slightly 
lower  with  the  arch  in  placie.  I'utting  in  the  air  inlets  should 
havr  had  as  a  result  a  cerfhin:  fbiTiinntioii  in  the  ratio  of  fire 
bux  vaeunm  to  snw.ke  box  yaenuni.  The  TUean  ratio  <:if  these 
.vhiinini  readings  A.vas  (>..*()  in,  the  tTia|5  without  the  areh.'  and 
A.Vi'jrttbe  trials  witVj  it.    /llie  stiialhtess  of-the  difference  is  ex- 
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pianu.d  by  :I1k>-  Vman.cr.i>s|i  Scvti<nl^        tlie  .in  his,  amnuniing  alto 
Kvther  to  oidy  10.1*^4  sqvtare  iiichc-s.',' ; 'jTie  diameter  of  the  exhaust 
pipe  was  4   r5/tfi  in. 

The  coal  economy  resulting  from  the  application  of  the  arch 
rS'shown  to  vary  I)etwe(n  14  and  .51  5.  mean  Kj.4  per  cent.,  if  the 
corrected  data  is  taken  into  eonsidiration  and  the  residues  are 
not  deducted.  If  the  latter  are  allowed  for,  the  saving  in  the 
coal  is  from  y.?  to  27.6  per  cent.,  mean  16.6  per  cent.  Only  in 
one  trial,  with  a  cut-ofT  of  30  per  cent.,  is  an  excess  in  consump- 
tion observed,  amounting  to  1.6  per  cent,  if  the  corncted  data 
i«  taken  imder  considcr.ition  .-uid  the  resichies  are  not  deducted, 
and  to  6.5  per  cent,  if  the  laittr  are  allowed  for.  The  only 
explanation    for    this    is    .sonic    accidental    circumstance    or    some 
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err  >r       i  lu    jfiiuril   avira^c-,  ^{Hcii  above  h4\6,  tbcrclort,  «.x 
cJu<icii  tills  jiirtuul  ir  tri  il 

It  15  vtry  <l<(ubttnl  if  l»rn.k.  anli  tests  Anjwlurt  h.ivc  btcn 
rom'uittd  oji  tli<  <lii)(>iin  >•».  lit  wlmli  ihar  iitt  n/nl  tin  ^t  t\ 
jHTiiiuiit*-  JIk\  ixtiudtil  (t\tr  1  ptnml  ot  imtr  wttkx,  in<l 
fvtry  tfTort  wd^  ni.i«k  to  <«»-Luft  absohftctv  Kkntical  conditum- 
<>£  service  for  tht  Irnoiimtut  wink  on  tin  ttstiuu;  plant,  bot'* 
with  md  without  tin  anb  I  hr  rtsuits  <ii  tin -v.  tri  il>.  of  wbnh 
tht  .'liovt  is  a  sinnniir\,  tiiabUd  tlioM  toiid  uti'ih'  tluni  <<)  dtiid< 
with  (.trtainty  tliat,  lonnwuiK  tl«  mvc  fii  <his  arch,  imjiorMii: 
f^-^ Ml" links   may    Ik    o\|K»t(.<l  ^ 
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i  ht    g«.ni.ral   practiic    m    tittfn^   piston    h«-.ul   packing  tihjjs.   t<> 
liic'iniotnt   cjhiidirs   is  to  turn   tlKin  some    i^^  m    larger   Hum 
th<.   i>or«.   to  pro\i<le  thi    ikh.s,  ,r\    s|inna    and  cut   tb<jii  <>n   an 
an^L  of  4^  dt^Tccs      It  i^  luluvcd  tint   this  nutlmd  nl   iiartmn 
i^  preferable  to  the    fitrnui    abnost   nnutrsal   plan    of   i>[r()t>\  tiit> 
rtit  (.  Hh  of  tht.   riii'^    iti<I  nsiii.;  a  d..\\vl  pni  in  thf  pi-t.m  lu  h\ 
it    bo\\c\tr,  rt(jnircs  luiisuKi  ihlc  nttmii  to  do  ilu    joh  pr.>pirl\ 
'Xfter  lKin<4  cut  a.t  the   rtquirid  annK    tht   nnjj;  must   bi    spruMn 
into  the  c\bn«Kr.  tlu   over]  tppiiif-  tn<l  si.rtlK'<l  and  also  cut  oA  at 
45  dtgrcOs,  ami  vMth  tlu   t\irtiM    ot  «.  ir*.  io  <;n.  that  sutbcunt 
ill!  anit  t\i-ts  bttwuii  thi    two   linisiud  end" 
!      lu  order  to  portorm  tlu    operation  in  the  iinmminu  ot   litoo 
(11(1  with   the   iirtimtv    ot    appioMm  itio'i  between   tlu    o|»]iosinj> 
.^iij^Kd   ends.    Uu^   Central   ot    (.  oi^u    R\     has    m>lall»'d    in    its 
\hcsi),  da,  sh(»i«  a  \tr\   -inipU     iid  illnunt  -  iw  w'luli  .mswirs 
tb<    puipost    Ml   e'\tr>    r.siKU    lot-   which   iX   was   intendtd      .Ml 
inckmcr  liny-    m    bindUd  b\    it     ind  flu    tuiu     wliuh  was   fioin 
htW  n  to  tlnit\  mil  rti  s  wlun  n  baik  s  iw   was  nsul  has  Ik  en  le 
^  iUxi  <f|  Un  one  mmtU(  ^ftk  tlu   mielijiu      Wlun  tlu   rmus  are  •  ut 
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wjt'i  tills  <k*vico  tlu  it  is  no  irJiii«  eir  laHHij;  t«>  Ik  tUme  as  the 
I  \a  I    iniount  i^  i  nt  tnit    iful  the  lit  ib  pirutt 

1(  will  bi  notefl  n  tin  ,u tiMiiiJiuunu;  druiing  tTiftt  tht  arlior 
is  +iiitd  with  two  I  10  li\  f»  in  siittnit,  siws  wuii  an  a<ljuistai»lc 
i.oHc:  between  '-aws  for  oitvning  out  or  elosinp  them  to  the 
am  lui.t  to  be  eut  oin  jlu  tluiek  is  made  swivel  to  cut  rings 
•Ml  uPv  .mjjle  tlism  1  aiul  is  raised  ,in<l  b»were<l  b\  means  o£ 
llie  screw  antl  hand  wheel  ttn  tt»l«  t»f  the  cobinin  whub  ho*,- 
vtr  t.ni  be  ebaiij^id  to  powtr  tcc<l  if -desired  T4ic  thurk  ha« 
stt  sortws  m  the  buk  to  i,rip  tlu    rinns 

i  "u  maebine  tan  In  <lisi^ned  to  Ik  dri\4.Ti  M  an  air  t»r  electric 
motor    b>    j.'\tendiTi<i    the    upper   shaft   atid   makms   «    stan<liir4v 
Moi>.   taper  for  littintr  thv   motor      When  this  iv  t],,m   the  sam' 
'Ik  1  httonus  portai)lt.  bv  rtduttntj  tht  length  ot  tbi  tohnnn.  an4 
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rb<v  r;t<binii  is  a  j^ilt  |)y  Sir   l-rnvi^-Ca^scl  to  tin-  ifistitutv,  and  " 
I-  uattuled  ft<r  iiji  JM  carti-i^r  rescj^^  uran^nie 

'''   'V^^'   ''^"''^   ''^'^'^'^  •'*   the   VieiTtia    R:i<IJ«m    Institute,   and   WiB 
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IwK  ^i-OBTs;  OF  l^tiH'KR  Y^^       ihi-  ::j;}iiHJt.tl   Sta?t<  dutiii^  4the 
ru<jnth  of  Xov;einh<^  r  aniodntt  d  t<>  j«fc<)ri^7  tohs;  agaittst  j^.$U  t\iHs 

in  October.  This  tiiakos  tb<  t^port*^  for  the  ti  nK>ntbs  from 
January  to  Novi-niber  j<k^..u^>  ti.*i<. '  afiainst  -7.^553  tons  in  the 
satnc  period  last  yviir  aiui  j6?.io.?  tons  iii  ilu- forrtiponding  11 
months  in  1908.         "... 
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It  is  to  be  deeply  regretted  that  the  discussions  which  should 
have  followed  the  presentation  of  reports  to  the  International 
Railway  Congress  during  its  recent  Eighth  Session  in  Berne, 
Switzerland,  were,  in  the  majority  of  in.stances,  exceedingly  lim- 
ited, and  may  be  said  to  have  practically  failed  in  their  recog- 
nized object  to  verify  or  disprove  the  views  advanced  by  the 
various  able  reporters.  In  consequence,  it  is  found  that  the  con- 
clusions in  many  of  the  reports  were  given  immediate  accept- 
ance by  the  Congress,  and  without  any  spirited  attempt  by  the 
presiding  officers  of  sections  to  open  an  argument,  or  to  obtain 
any  dissenting  views. 

This  unfortunate  condition  was  particularly  in  evidence  fol- 
lowing the  presentation  of  the  papers  on  water  tube"  boilers, 
superheaters,  and  high  speed  locomotives.  These  were  probably 
the  liveliest  subjects  before  the  Congress,  and  of  universal  in- 
terest, hence  it  was  hoped  that  through  the  array  of  undisputed 
authorities  who  were  present  much  valuable  information  would 
result  from  their  consideration.  It  appears,  however,  that  the 
attitude  evinced  was  to  accept  these  papers  without  comment, 
in  view  probably  of  the  prominence  of  their  authors,  and  in 
concession  to  the  mastery  which  they  undoubtedly  possess  over 
the  subject  assigned  to  them  for  report. 

The  reporters  were  requested  not  to  present  their  reports  in 
length,  and  to  confine  merely  to  their  general  conclusions.  This 
aros'-',  no  doubt,  from  the  assumption  that  all  reports  had  received 
a  preliminary  reading  by  the  delegates  interested  in  the  particu- 
lar questions,  but  there  is  room  for  considerable  doubt  in  regard 
to  their  perusal.  This  being  the  case,  it  became  impossiSle  to 
discuss  them  intelligently  from  tlie  conjlusions  alone,  without 
knowledge   of  upon   what  tliey  are   based. 

It  is  very  unfortunate  that  the  laborious  and  painstaking  work 
of  the  eminent  reporters  to  the  Congress  does  not  receive  at 
least  a  reasonable  circulation  in  the  railroad  world  and  among 
those  whom  it  might  advantage  most.  The  apatlietic  attitude 
of  the  delegates  at  the  session,  however,  finds  its  reflection 
among  the  motive  power  heads  of  almost  every  country.  A 
copy  of  the  monthly  bulletin  of  the  International  Railway  Con- 
gress seldom  leaves  the  office  of  the  tuechanical  superintendent, 
and  it  is  no  exaggeration  to  say  that  two-thirds  of  his  master 
mechanics  never  even  saw  one. 

We  said  that  this  was  unfortunate  because  these  reports  are 
veritable  mines  of  information.  They  are  prepared  by  carefully 
chosen  men  who  know  whereof  they  speak,  and  are  not  beyond 
the  comprehension  of  any  one  sufficiently  intellectual  to  hold  a 
supervising  position.  We  were  impressed  by  the  sterling  work  of 
Messrs.  Vaughn  and  Noltein  in  connection  with  the  general 
review  of  the  locomotive  boiler,  and  that  of  Messrs.  Garstang  and 
Courtin  in  the  portrayal  of  high  speed  locomotives  of  the  world. 
Months  were  consumed  in  the  preparation  of  these  reports,  and 
the  information  embodied  therein  is  invaluable  to  anyone  directly 
interested  in  this  development. 

Nevertheless,  we  fear  that  this  has  been  labor  to  little  avail 
unless  it  is  desired  that  the  reports  shall  be  restricted  to  the  nar- 
row confines  of  a  circulation  limited  by  the  office  of  a  depart- 
ment head  on  one  end,  and  that  of  the  editorial  office  of  a  tech- 
nical publication  on  the  other.  It  is  not  believed  that  such  is 
the  intent  of  the  International  Railway  Congress,  but  it  still  re- 
mains as  a  painful  truth.  Corrective  measures  are,  of  course, 
without  the  province  of  the  Congress,  and  they  resolve  into  a 
problem  for  solution  by  the  superintendent  of  motive  power  on 
his  own  road,  and  dependent  upon  the  importance  which  he 
attaches  to  the  matter. 

At  the  present  time  there  is  more  uniformity  in  design  and 
in  the  consideration  of  certain  features  of  maintenance  and 
operation  between  the  various  countries  than  ever  exhibited 
before,  and  the  necessity  for  an  understanding  of  what  is  being 
done  elsewhere  under  practically  the  same  conditions  is  becom- 
ing more  and  more  of  a  value  which  cannot  be  disputed.  It  is 
believed  that  the  free  circulation  of  these  invaluable  reports  will 
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exert  a  broadening  influence  and  instill   a   spirit   of   tolerance 
among  designers  of  the  different  countries  where  now  appears 
to  be  largely  unfounded  criticism,  and  it  is  much  to  be  4esired^ 
that  this   end  may  shortly  become  realized.  "'r'\:.^''-: 


THE  MAN  AND  HIS  WORK 


TEST  OF  LOCOMOTIVE  FIRE  BOXES 


In  connection  with  a  description  of  the  low  water  test  of  the 
Jacobs-Schupert  lire  box,  which  appeared  on  page  401  ot  the 
October,  1910,  issue  of  this  journal,  it  was  stated  that  this  test 
checked  the  one  made  a  number  of  years  ago  by  the  Pennsyl- 
vania Railroad,  in  showing  that  there  was  no  danger  of  explo- 
sion by  putting  cold  water  on  to  fire  box  sheets  which  had  been 
over-heated.  Of  course,  because  of  the  entire  difference  in  the 
design  and  construction  of  the  two  fire  boxes,  this  statement 
:hecked  the  former  one  only  so  far  as  show- 


A  recent  innovation  of  the  Erie  Railroad  m  placmg  the  name 
bf  a  trusted  engineer  on  either  side  of  the  cab  of  his  locomotive 
is  decidedly  a  move  in  the  right  direction.  This  man  handled  the 
same  engine  for  a  very  long  period;  he  contributed  toward  tew, 
if  any  engine  failures,  and  he  kept  the  machine  out  of  the  .hop 
for  a  phenomenal  period,  as  such  things  are  measured,  before 
heavy  repairs  became  necessary.  The  interest  which  he  feels  in 
his  locomotive  is  largely  proprietary.  He  would  not  accept 
maybe  a  better  paying  run  because  he  could  not  take  it  along 
with  him  on  the  new  job.  Now  the  company  gracefully  recog- 
nizes his  faithfulness  and  skill  by  identifying  him  with  his  engine 
and  it  with  him. 

We  think  well  of  this  departure,  and  are  confident  that  it  will 
bring  results  in  widespread  efficiency  which  will  prove  most 
gratifying.  It  is  a  very  common  old  world  procedure,  and  was 
particularly  recommended  in  instances  of  special  worthiness  by 


meant  that  this  test  cl  ^ ^ 

ing  that  there  was  no  danger  of  a  sudden  cracking  or  rupture  of  ^j^^  j^^^  ^  ^j^  Bousquet  of  the  French  Northern  Ry.,  one  of  the 
a  tire  box  sheet  heated  to  a  high  temperature  when  cold  teed  ^^^^  ^j^j^  demonstrators  of  the  art  of  handling  men  who  ever 
water    is  injected  into  the  boiler,  and  also  that  there  was  no      j^^j^  ^^   executive  position.     His   splendid   locomotives   on   the 

Pans-Calais  line,  the  fastest  passenger  service  for  the  distance 
in  the  world,  bear  prominently  the  names  of  their  engineers  and 
firemen.  The  London,  Brighton  and  South  Coast  Ry.  paints 
the  name  of  any  engineer  of  proved  efficiency  in  his  cab;  the 
London  and  North  Western  has  it  under  consideration,  and 
many  continental  roads  have  adopted  the  practice  as  standard. 

It  conveys  a  hidden  but  nevertheless  undeniable  appeal  to  any 
engineer  and  fireman,  despite  the  fact  that  it  would  be  difficult 
to  define  its  exact  nature.  It  is  an  assurance  on  the  part  of  the 
company  that  the  locomotive  in  question  will  remain  in  possession 


danger  of  a  sudden  very  large  increase  in  the  steam  pressure 
caused  by  the  hot  sheets  evaporating  the  water  very  rapidly  as 
they  were  immersed. 

Both  of  these  points  have  been  matters  of  lively  discussion  at 
various  times  and  still  occasionally  are  brought  up  for  argu- 
ment. This  test  on  the  Jacobs-Schupert  fire  box,  it  would  seem, 
checks  the  opinions  of  the  best  informed  engineers  on  these 
particular  features,  although,  of  course,  it  must  be  remembered 
that  the  novel  construction  of  this  boiler  makes  it  impossible  to 
say  that  the  ordinary  fire  box  would  act  in  the  same  way,  so  far 


good  engineer  just  as  long  as  the  honor  is  merited.  There  is 
not  a  man  in  this  world  so  indifferent  as  not  to  be  appreciative 
of  this,  and  who  would  not  be  reluctant  to  see  those  big  gold 
letters  effaced  from  under  his  tab  windows.  It  is  equally  safe 
to  assert  that  anything  he  can  do  will  be  exercised  to  keep  them 

there..- ^■-■.•^'i  ^.■^'  '.::"■  ■:-ZM,[.:\:--:. 

A  too  liberal  application  of  the  idea  might  perhaps  lessen  to 
some  extent  the  high  degree  of  honor  so  conferred,  but  the  Erie 
can  be  trusted  not  to  fall  into  this  error.  So  far  there  have 
been  but  three  locomotives  on  the  system  thus  adorned,  but  vastly 
more  than  three  of  its  engineers  arc  struggling  for  like  prefer 
ment.  No  mistake  has  been  made  by  this  railroad  in  establishing 
a  plane  of  superior  and  recognized  merit,  and  it  is  a  departure 
which  may  be  followed  to  advantage  in  the  locomotive  practice 
of  any  country. 


THE  HEAVY  GRADE  LOCOMOTIVE 


as  the  sheets  cracking  are  concerned,  and  of  course,  since  this      q£  j^g  master,  and  that  he  will  thus  be  publicly  proclaimed  as  a 
cunstruction  employs  no  staybolts,  it  is  very  positive  that  the 
stay   supported   sheet   under   the   same   severe   treatment  would 
have  let  go. 

The  tests  mentioned  as  being  made  on  the  Pennsylvania  Rail- 
road a  number  of  years  ago  have  been  used  as  a  basis  of  argu- 
ment on  this  subject  many  times,  but  there  seems  to  be  liitle 
general  knowledge  as  to  the  conditions  and  methods  of  making 
them.  They  were  conducted  on  Oct.  7,  1868,  at  Kittanning 
(Horseshoe  Curve),  near  Altoona,  with  engine  No.  99,  which 
was  built  in  March,  1854.  This  locomotive  had  a  straight  boiler, 
49  in.  in  diameter;  25  in.  combustion  chamber,  copper  fire  box 
and  flues  2j^  in.  in  diameter,  and  carried  a  steam  pressure  of  90 
lbs.  A  steam  gauge  with  a  very  large  dial,  visible  at  a  distance, 
was  installed  on  the  locomotive  and  a  steam  fire  engine,  stationed 
a  safe  distance  away,  was  connected  to  the  boiler  by  a  3  in.  hose 
attached  to  the  feed  pipe.  The  engine  was  fired  up  and  the 
blower  put  on,  a  pressure  of  90  lbs.  being  obtained.     The  pops   , 

were  allowed  to  blow,  and  the  gauge  cocks  were  specially  fitted 

at   various   levels   below   the  crown  sheet  and   left   opened.     In 
;ibt)ut  20  minutes  steam  came  out  of  the  cock  located  i  in.  below 

the   crown   sheet.     About  half   an  hour   later  dry   steam   issued 

from  tile  gauge  cock  2  in.  below  the  crown  sheet.     Water  v/as 

tiicn  pumped  in   by   means  of  the   fire   engine   until  the  crown 

sheet  was  covered.     The  boiler  was  then  examined  and  it  was 

found  that  nothing  had  given  way.     The  fire  was  again  started 

and  the  water  level  allowed  to  drop  until  it  was  2  in.  below  the 

crown  sheet,  as  shown  by  the  lower  gauge  cock,  and  this  condi- 
tion was  allowed  to  continue  for  15  minutes,  the  water  level,  of 

course,  dropping  below  this  point  and  the  crown  sheet  becoming 

very  hot.     Water  was  then  again  pumped  in,  and  it  was  found 

that  the  stay  bolts  were  leaking,  and  that  the  crown  sheet  was 

slightly  bulged,  but  in  other  respects  no  damage  had  occurred. 
It  will  be  seen  from  these  facts  that  this  test,  while  interesting, 

has  very  little  value  for  modern  conditions,  and  is  really  more  of 

historical    than    actual   importance.      Since    that   time,   however, 

similar  tests  have  been  made  abroad,  in  some  of  which  steel  fire 

boxes   were  used,   which   conclusively   show   that  up  to  a  point 

where  a  stay  supported  fire  box  sheet  becomes  hot  enough  to  lose 

Its  strength  and  permit  the  stay  bolts  to  pull  through  the  metal 

there  is  no  danger  of  a  rupture  of  the  sheet,  or  of  an  excess 

pressure  on  the  boiler  by  pumping  in  cold  water. 


1  he  interesting  paper  by  F.  W.  Bach  on  the  design  of  locomo- 
tives for  smooth  rail  working  on  heavy  grades,  recently  ])resented 
before  the  Institution  of  Civil  Engineers,  and  which  has  been 
carefully  reviewed  elsewhere  in  this  issue,  is  well  worth  a  thought- 
ful perusal  despite  its  manifest  theoretical  aspect.  Some  of  the 
points  which  Mr.  Bach  makes,  notably  the  reference  to  the  per 
formance  of  the  Mallet  compound  owned  by  the  Baltimore  and 
Ohio  Railroad,  are  very  good,  and,  while  we  cannot  entirely 
agree  in  the  majority  of  deductions  which  he  has  drawn,  there 
is  still  obvious  food  for  speculation  on  whether  the  right  track  is 
being  followed  hi  dealing  with  this  particular  problem. 

For  a  thorough  appreciation  of  what  the  writer  of  the  paper 
is  attempting  to  bring  forth  the  reader  must  be  in  sympathy  with 
the  proposition  of  lighter  loads  and  more  frequent  trains  than 
those  which  appeal  to  thie  management  of  our  railroads.  The 
diagrams  submitted  with  the  paper  are  ingenious,  if  not  entirely 
convincing.  Nevertheless,  although  theory  has  been  largely 
featured,  Mr.  Bach  has  not  been  by  any  means  devoid  of  the 
opportunity  to  convert  his  ideas  into  practice.  From  his  assign- 
ment to  design  suitable  power  for  this  work  he  is  enabled  to 
draw  inferences  and  conclusions  of  particular  value. 


The  Oxy-Acetylene  Gutting  Torch 
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The  value  of  the  oxy-acetylenc  welding  torch  has  been  thor- 
oughly discussed  and  illustrated  in  a  recent  number  of  this  jour- 
nal,* but  it  is  doubtful  if  the  importance  of  the  device  as  a 
metal  cutting  medium  is  generally  recognized.  Within  a  com- 
paratively recent  period  it  has  successfully  emerged  from  the 
experimental  stage  along  these  lines  and  can  now  take  care  of  a 
wide  range  of  work  heretofore  considered  as  practically  impos- 
sible without  almost  prohibitive  costs. 

The  operation  of  the  torch  is  no  doubt  generally  understood 
in  its  application  to  welding  or  "fusing"  operation.s,  and  an 
explanation    of    its    cutting    j)roperties    will    no    doubt    prove    of 


cut  through  in  i^  mnuites.  The  consumption  of  oxygen  is  net 
at  all  extravagant.  For  this  cut  lo  cubic  feet  were  used,  costing 
about  25  cents,  but  it  may  be  said  that  this  is,  perhaps,  an  unusual 
case  and  can  scarcely  be  equalled  every  time.  It  is  recalled  that 
the  expense  of  cutting  a  6-in.  siiaft,  including,  no  doubt,  the 
cost  of  the  oxygen  and  acetylene  used  in  heating  as  well,  was 
37 K.  cent^. 

In  one  of  the  illustrations  is  a  view  of  the  cutting  operation 
wiiih;  it  is  going  on.  The  I-beam  in  this  case  is  15  inches  wide, 
and  such  a  beam  may  be  cut  through  in  less  than  3  minutes.  The 
tlyiiig  debris  is  to  be  seen  streaming  off  to  the  right.     It  will  be 


I  hi:  i).\v-.'(  i;i vi.knk  cirrnvt;  torch. 


interest  in  supplementing  wliat  has  been  said  heretofore  without 
any  elaborate  description  of  the  appliance  itself,  which  would 
niercl>  be  in  the  nature  of  a  repetition. 

The  method  of  cutting  employed  is,  briefly,  as  follows :  Oxy- 
gen and  acetylene  are  supplied  to  the  welding  nozzle  as  usual. 
These  gases  are  there  mi.xed  together  in  suitable  proportions. 
Upon  issuing  from  the  tip,  they  arc  ignited  by  the  flame  and  are 
burnt.  There  are  two  tlames — an  uMier  (inc,  bright  ancUxcessively 
hot ;  and  an  outer  enveloping  flame,  dull  and  comparatively  cool. 
The  steel  to  be  cut  is  heated  to  a  very  high  temperature  by  means 
of  the  little  inner  flame,  I)Ut  no  cutting  of  an  apprecial)le  amount 
is  done  by  this  flame-  The  purpose  of  its  application  is  to  get 
the  metal  to  a  high  temperature  at  the  point  of  cutting.  A  sec- 
ontl  nozzle  terminates  quite  close  to  the  ti-p  of  the  heating  nozzle. 
Througii  tiiis,  oxygen  is  driven  under  pre.-sure.  Conse(|ueiUly,  a 
thin  stream  of  rushing  oxygen  strikes  the  highly  lieatetl  metal 
with  the  result  that  the  latter  is  quickly  "burnt  up,"  but  only 
locally.  By  moving  the  combination  of  two  nozzles  along,  the 
metal  will  be  "eaten"  or  burnt  away.  It  is  quite  possible  to 
make  a  narrow  and  deep  cut. 

Assuming  that  the  action  of  the  imier  and  the  enveloping  flame 
are  imderstood,  it  may  lie  said  that  the  operation  of  cutting  with 
the  torch  is  not  unlike  sawing.  The  flame  and  oxygen  jet  are 
directed  downwards  with  the  upper  part  (as  the  position  now 
is)  inclined  slightly  to\va,rds  the  direction  in  which  the  cut  is 
to  be  made  about  in  the  same  way  a  board  is  sawed  with  a  hantl 
saw,  except  that  with  the  flame  and  jet  the  oljliijueness  is  per- 
haps' as  a  rule,  considerably  less.  The  material  removed  fltws 
down  and  off,  just  as  with  saw  dust.  The  forward  profile  of 
the  cut,  however,  is  not  straight  but  curved,  and  this  curve 
swings  backward  more  and  more  as  the  bottom  of  the  cut  is 
approached.  All  this  is,  of  course,  different  from  the  cut  made 
by  the  ordinary  saw.  But  the  two  procedures  resemble  each 
other  in  that  the  cut  extends  ele.ir  through  from  upper  side  io 
lower.  It  must  not  be  undcr.stood  in  this  connection  that  the  ci:t- 
ting  goes  on  slowly  as  a  steel  bar,  6  inches  on  a  side,  has  been 


ol)si.rved  that  there  are  two  tanks,  both  containing  oxygen.  The 
nason  for  two  tanks  is  that  the  pressures  advisable  are  different 
for  the  heating  torch  and  for  the  cutting  attachment.  Both  are 
used  in  carrying  out  the  cutting  process.  The  oxygen  supplied 
for  the  heating  part  of  the  procedure  in  cutting  the  6-inch  square 
bar  was  probably  at  a  pressure  of  no  more  than  16  or  18  pounds 
per  square  inch,  and  the  oxygen  flowing  through  the  cutting  tip 
was  at  a  pressure  of  125  pounds.  When  the  cutting  is  light,  there 
is  greater  approach  to  equality  in  the  two  pressures.  Thus  with 
very  thin  sheets  of  J/-in.  thickness  or  less,  the  pressure  of 
oxygen  passing  thrnngh  the  heating  nozzles  will  range,  say,  from 
14  to  18  pounds;  while  tliat  passing  through  the  cutting  nozzle 
will  have  a  pressure  of,  say,  20  pounds.  For  sheets  varymg 
from   >..  to  i>2   inches,  the  o.xygen  of  the  heating  jet  will  be 
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about  the  same  as  before,  while  that  of  the  cutting  jtt  will  be 
increased  to,  say,  30  pounds. 

One  great  advantage  the  oxy-acetylenc  method  of  cutting 
possesses  is  the  ease  and  economy  with  which  it  can  be  applied 
in  difficult  situations.  Those  who  have  to  do  with  the  clearing 
away  of  steel  wreckage  know  v.hat  such  difficulties  mean,  or 
those  who  have  to  dismantle  steel  structures  that  arc  to  be  aban- 
doned. An  example  of  dismantling- occurred  in  connection  with 
the  removal  of  a  portion  of  tlie  steel  bridge  crossing  the  HatJem 
River  in  New  York  City  at  136th  Street.  The  central  portion 
of  this  structure  was  used  as  a  draw.  It  was  this  section  where 
the  oxy-acetylene  cutting  process  was  put  into  operation,  and 
steel  to  the  amount  of  450  tons  was  involved.  There  were  re-.^u- 
lation  I-beams,  riveted  I-beams,  and  riveted  vertical  supports. 
The  cutting  process  was  employed  to  divide  the  structure  into 
seven  manageable  parts. 


but  with  the  Davis-Bournonville  apparatus  the  whole  job  was 
done  in  one  day.  The  whole  was  cut  up  into  13  pieces,  that  is 
to  say,  each  end  was  cut  into  two  pieces,  and  each  side  and  the 
bottom  into  three  pieces.  It  is  said  that  to  have  dealt  with  the 
matter  in  some  other  way  would  have  taken  a  week  or  ten  days 

Nickel  steel,  as  is  well  known,  is  very  tough,  and  consequently 
is  difificult  to  cut  by  ordinary  means,  but  the  oxy-acetylene  pro- 
cess knows  but  little  difference  between  nickel  steel  and  others. 
Certain  portholes  had  to  be  cut  recently  in  nickel  steel  plate 
15/16  in.  in  thickness.  It  is  said  that  by  the  old  method  of  chip 
ping,  even  though  the  most  up-to-date  tools  should  have  been 
used,  each  porthole  would  have  required  two  or  tliree  days' 
work.  With  the  oxy-acetylene  cutting  appliances,  125  such  holes 
were  cut  in  an  average  time  of  about  six  minutes  per  hole.  That 
tlicre  is  a  tremendous  economy  here  is  very  evident. 

It  will  readily  be  understood  that,  in  the  great  variety  of  cut- 


STEEI.    liKinCE    DISMEMBKEEU    BV    CUTTIN.G    TORCH. 


There  were  two  outfits  employed.  A  large  floating  derrick 
would  be  m^nceuveri-d  to  take  the  weight  of  the  section  about 
to  be  removed.  The  several  beams  would  then  be  cut  and  the 
section  lowered  to  the  grillage  of  the  fender,  where  further  dis- 
memberment would  be  carried  out  by  other  means.  The  hrst 
two  sections  thus  cut  and  lowered  averaged  about  25  tons  each. 
The  next  two  weighed  about  66  tons  each.  The  four  centra! 
columns  were  lowered  together.  In  dealing  with  the  swing  span 
It  was  found  necessary  to  block  up  one  end,  the  weight  being 
unevenly  distributed.  The  first  cuts  were  then  made  at  the  other 
end.  The  management  of  this  matter  was  perhaps  the  most 
difficult  of  all,  because  of  the  care  necessary.  However,  all  oper 
ations  were  executed  in  a  week's  time,  and  the  long  span  com- 
pletely removed.  It  is  said  that  the  removal  by  former  methods 
would^  have  occupied  from  six  weeks  to  two  months.  The  con- 
sumption of  gas  was  quite  moderate.  Of  acetylene,  about  450 
cubic  feet  were  used;  of  oxygen,  abou<  1,500  cubic  feet.  The 
total  value  of  the  gases  was  about  $42. 

Another  illustration  of  the  ease  of  application  of  the  oxy-acety- 
lene cutting  process  was  furnished  at  95  William  Street,  New 
»ork  City.  Here  it  was  desired  to  remove  a  large  steel  tank 
constructed  of  jX-inch  sheets.  The  tank  was  4  x  8  x  10  fc^t  in 
size,  and  so  situated  that  a  sledge  could  not  be  used  to  cut  the 
rivets.  It  seems  that  it  would  be  possible,  however,  to  move  it  a 
short  distance,  cut  off  a  section,  then  repeat  the  moving  and  cut- 
tmg,  and  so  on.    This  would  scarcely  have  been  a  rapid  method. 


tiug  work,  the  manipulations  required  must  be  quite  diverse. 
although  there  is  a  good  deal  of  such  work  where  the  conditions 
remain  pretty  constant.  In  such  cases  it  will  often  be  advisable 
to  use  mechanical  means  for  handling  the  cutting  apparatus.  A 
precision  can  be  attained  when  mechanical  means  are  employed 
that  would  either  be  difficult  of  attainment  otherwise,  or  would 
consume  too  much  time.  There  is  a  mechanical  device  with 
which  the  cutting  torch  can  be  moved  across  sheet  steel  by 
means  of  a  hand  screw.  With  ^4-inch  steel  plate  and  15  pounds 
pressure  on  the  cutting  oxygen,  a  speed  of  ij^  feet  per  minute 
can  be  attained;  with  9/i6-inch  plate,  15  pounds  pressure,  i],< 
feet  per  minute ;  with  M-inch  plate,  25  pounds  pressure,  i  foot 
per  minute;  i-inch  plate,  32  pounds  pressure,  i  foot  per  minute; 
iJ4-inch  plate,  42  pounds  pressure,  i  foot  per  minute.  The  cuts 
are  only  about  %  inch  wide.  Heavier  work  can  be  done,  as 
already  pointed  out.  In  fact,  a  thickness  of  14  in.  has  been  cut. 
and  it  is  impossible  to  say  where  the  limit  is. 

Another  type  of  work  is  in  connection  with  steel  castings. 
The  risers  on  these  can  be  cut  away  by  tins  process.  It  is  possible 
to  compare  results  here  with  what  has  been  accomplished  with 
the  saw.  Using  the  saw,  181.69  cubic  inches  have  been  cut  in  405 
minutes.  This  seems  to  be  the  actual  cutting  time,  and  the  i8i.6g 
cubic  inches  to  represent  the  dav's  work.  The  labor  cost,  $1.90; 
grinding  the  saw,  $0.86,  so  that,  excluding  power,  the  total  cost 
was  $2.76.  The  average  cost  per  cubic  inch  would  thus  be 
$0.0152.     With  the  oxy-acetylene  cutting  torch,   135  cubic  inchei 
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\-;-.TIk"  A'Jirluc  of  thic  (>xy  :iccty  1*110  wfldinii  torch  Jins  l)<.'cii  ll»or- 
rihlilily  (fi>ciissi(I  run!  illu^tratttl  in  ;i  rcc  iiit  iniml)iT  of  tlii,<  jour- 
nal.'\  lutt    it   i>   (Ir.ulilfiil    if   tiff    iiii]iini;ini'     nf    tin-    ikvicf   as   a 

.nicfhf  -Ctit iifitir  im-i Hum  .i>;  gvtu-f a Uy  ricr.:; ui^ctj.  W i tl i ii i  .i  ci 'iii - 
jKirativfly  recent  period  it  has  succiss fully  ciiuTgod  from  the 
cxik-riruVntal  slajj;*:  .vknig  tlHst*  liiR»  aud  can  ii'hv  take  care  .if  a 
wide  raifsoutAVork  Heretofore  cunsidored  a>  practically  iiiipo- 

;  sibFc  Avitliout  ahiinst  ])r()hibitivv ;c*»s.ts.;  .  '     ,    ,    ^^  ,     /    .  ' 

I'ru-  (Iteration   of  the  torch   i>  iio  donht  iieiieraliy   iinderstoi.d 

".in    it*    aiiidicafion    to    wehliat;    or    "fii^iiii;"    operation^,    and    an 

■  yXj>yuiiat>oti  ■  of.iti*' ■'cVrtting  ^pr-  ipni  i<~    will    m  i    d'  Mil>t  •^jJi'uvv:.  of 


K\M  through  iii '114  nuuutes.  The  consumption  of  oxygen  is  not 
at  all  extravayant.  For  this  cut  lo  cuhic  feet  were  used,  costing 
ahoiit  J5  cents,  hut  it  may  he  sai-l  that  this  is,  perhaps,  an  unusual 
case  ;iH(lcai>  scarcely  lie  e(|uaUed  every  time.  It^is  recalled  that 
till'  CNpense  of  cutting  a  (>  in.  siiaft,  inchulinji,  no  doubt,  the 
cost  of  the.  oxvKcn.auAl  iicvty4euc.us»;d  iu  heating  as.  wcU,  was 
,?7? .i^ct;1lts:^;   '■'■[!{: y'^-v^^^^^^  '  ;^''- ■■:■.•  :/-v;-i;  \'\ 

,|u  otit*  t>r  lilt  illustrations  i.s  a  view  of  tlie  cutting  operation 
\\1iil»'  it  is  vi<'i'i:-;  on.  The  l-1)cani  in  this  case  is  15  inches  wide, 
and  vucli  a  l-Kani  ina\  he  cut  !hr>!U!;h  in  K>s  than  .?  ininutos.  The 
Hvilift  </' VtViiV  ti*  **'  ^^^  '''  '''^'  riiiln      It  will  be 


■     ■  .-io:  ;.■  : 


mH . w.x V  A* |:tm.k.?< k .i;i MrtAH;.  toki  1 1 . 


'  inter  crst  in,  VtijivKnivu'tiuj.;  what  lia>  l)nii  jaid- lu  n  toi'orc  uuii  'Ut 
ai\y  A'fal><*raic   Ue?icri5>tion    of  the    apjiliai.ce    itself,    wliicli    woui<l 

'rwerij\   he  ill  tlieiKijnre  <>f  a  repetition.  _ 

.,  The  niethod  ut"  v"Miiig  employed  is,  hrielly.  a>  folLiw-; :  Oxy- 
•gt?n  iitid  Jlcctyleiie.  are  supidied  to  the  wehliui;  no//K-  a-,  u-ual. 
.■Tli'>5c',g:i^<isvjiri?.'lheii?0^^  in    -uitaMr    propurtions. 

I'piii  ii^uini;  ffom  tlU'  tip.  tluy  :ire  i.i^nittd  by  tlu-  tiauu-  and  afe 
|ruri;t.  There  are  tvv">  llauie*  an  ii'iur  one.  briiiht  am!  i  .\ce>>i\tly 
iw>H  an<i' an  i'iWA'T  vJiVeloping  tlanje,  iluU  -.wxl  c.pinparaiivejy  cu!»|. 

Mill'  steel  to  be  cut  is  heated  to  a  very  hit;h  temperature  liy  means 

of  tin   Uitle  im.ier  tlame.  I>ii|  no  itiutin.n  of  ;iu  appreciable  .amount 

i-»  tl.tne  by  thisfl.ame.      Thi-  i>urpo-.i>  of   its   ap[)bcation    i--   lo   i-i  t 

'■  thf  itietal  ^'*-<'  lii;4li  temper.ituri-  .it  the  point  of  cuitiiii;.     .\  mc 

iindno/zle  terminates<iui;c  *-lo>i    lo   tin    li,,   ..i  thi- lii  atiny  iio//K'. 

; 'Khrou.yhthi.s,.  osyjiyii  ]■<  driven  uiu!' r  pri    -ure.    Coii-t  i|nemiy.  a 

.tliiVt  stream  of  ritsW^^^  oxygt-ii  ■striko  the  hii^hly  luated  imtal 
with  tti.ere»uh  tJiai  •tlu-.  latter  i-  qnickly  "bunit  up."'  inn  only 
|oc;dly.  ri.y  niovinji  the  combination  of  iwi.  iio//lt  ^  ,don'^,  tin 
.nieial  Avill    lie,  'Viiten"    <,ir    burnt    aw.tv.       It    i>    ipiiti     po--iIili-    to 

-;  nuifey  si  tiat-row  i\m\  deoijrcm. 

■;■ !  ■;  A>snmiii.t;  lli:lt  the  ac!i<-iii  of  tin-  imu-r  and  the  tn\  ciopiiii;  ll.inic 

'are.  understood,  it  may  I>e  saivl  that  tlu  opiraiio-i  oi'  cuttin;.;  with 
tjie  torch   is.  liot   unlike  >a\vi».).tr.     The   ll.inn-    auij   ow-m    jet    are 

,direc-tedtr6'vyiiw;.trds:. with  the  upper  part  ( ,is  the  po-ition  now 
.  ist.hicIiiHd  sli.iihtly  t<Vwards  the  direction  in  wliidi  the  en  i- 
to- Ik'  niaile  about  ill  the  .suJ'e  way  a  board  i-  -awed  with  a  IkuhI 
-au .  evcvpt  that,  with  therilame  and  jvt  tin-  o|.li(|n,iK-ss  i:4-  ,jet 
h.ip-,.  a>  a  ruK.  ,cottsidera.biy  K>-.  'the  m.aterial  rento\iil  il,  w- 
«}o\vn  .auil  <)tt, ;  juflt  ;V>  will)  ■-■lavv  du>!.  'i'he  forward  pnaile  oi' 
the  cut.  liowever.  w.-JiOt  straight  but  curve<i.  .and  llii-  curve 
swi:n!i>  tyavkwart!  ntore  and  rnorc  as  the  bottom  of  the  cu'  i- 
approached.  All  ihi-  is.  of  coiir-e.  <lifferint  from  the  cut  made 
by  the  orilir.ary  .-aw.  Hut  the  two  procedure-  reseuilde  each 
Other  in  fhiit  Hie  riit  extends  clear  throu.nlr  from  upper  >ide  l-^ 
J.o\v,i%';.!|t;  nu.»si  not  1k'  nnder-toi.d  in  tlii-  connection  thai  tin  ci:t 
tiii^^  ;ghe^..o.ii:  slii\vly';is  a.^^^  inclu'-  oii  a   -ide,  lia-  )r.»i! 


-;'.,(,ihkr\ed  that  there 'afcUvi.!  tank-.  l)oth  conlaininf<  oxygen.    The 

cYvason.  for  twp  tanks  is  th.at  the  pre>-ures  advisable  are  diflerent 

."  fiir  the  heatint;  torch  and  for  the  cuttinij  att.ichment.     Both  are 

'Used  in  carryini;  ont  the  cnttint;  proce-s.  The  oxygen  supplied 
for  the  he.itinu  p.irl  of  the  procedure  in  cutting  the  ()-inch  scjuare 
lu'ir  was  probaJ)ly  at  a  prcssuu'  of  nu  more  than  16  or  18  pounds 
|ier  sffU.ire  incli.  and  the  Oxyt-en  llowing  throu.nh  the  cutting  tip 
wa>  ai  ;i  pre--ur.'  of  IJ5  pound-.  When  the  cutting  is  li.uht.  there 
'>'4r«^''**''  •UM'''''''ii^»  b>  equaUty  ill  the  two  pressures.  Thus  witii 
very  thin  -lieit-  of  '  ■  in.  ihicknc-s  or  less,  the  ])ressure  of 
o;xygin.  p.'t-siug  tUrou'^h  lh(    hcatiui;  no//Kw  uiH  r.ing<',  say,  from 

'     14  iu;  18  |M»iMulsr^^^^  that    pa  — Iiil;    llnoiioli   the  cutting  noz/Ie 

wilt  h.^vc  a  .pressure  «jij  fea^>  -so  pound-,  l^'or  Shocfe-'varymg 
from    '.    to    t',    iiiches.'ihi*  .Vixytgicn  ..of    the    he.atiiig   jet   will   be 


trrrrxi.  A  FiKTKtrN  .ixc'ii  i-m  \\i 
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■  aliout  tlif  saiiu-  as  before,  while  tliat  <!ftlKVrtitthi^r  jet  wilt  })t  • 
--^"■increased  to.  say.  30  pouIu^s.  ,  \  ■^;■:^:-■;C  ■  ^•;*^f;,^  :\y  <  JV' ■■ 

-.;)•-":.      (Jne    j^rcat    a^haiit.tt'e    the    o>»y  aeolvKne    liut1if><i    of    cuttioiB;' 
;■  X    posMfsses  is  tlu-  i  .im-  ami  erntiriniy  with  which  it  rail  hV:  ai)p!ii<K 
■  'in  (TuitictiU  >ituMtions.     Those  wlirif  kive  l<i  do  wit'l  the  cle,*i,Fii;J8 
,■     away  of    sfeel    wr<oI<a.m'    know   v.  hat    such    ilifiivulti*-;    iiiean,  ot•'■ 
.   ■'    tho=;c  who  have  to  disiuaiitle  steel  strtieHirts  that  are  to  he  aluuT ' 
(ioned.     An  exampK-  of  di<inanthii,L;  fK'tnjrrrd  hr  eijiniecti^iii -with/ 
; the  removal  of  a  portioii  of  the  neclhTJilge  cr(vssiii}j  the,  Ifiirlcui 
■'•'•,  ;:R\\tr  ill   New  York   City  at   t.V^th  Strcrt.     The  oeuttat  jxrrtjoii 
■■■■ '.^S' ■'•'■■  **^  this  structure  was  used  as  a  draw.    It  was  this  secti<*tv\vl]er<i; 
/.;/>';-^/v  r  j^j/.V  thfe  A\*a¥  put  illil^^.o^H•j■ali</t^^  m^^^^ 

•  •X^fv=^^:.,'J  '\.  steel  to  the  aniotnit  of  450  tons  ;was  itivohH^'fl.    "J'hcre  werv  regu- 
.;;^".^i^^;-        lation    I-bcatns,   riveted    1  iK-aiiis.   aiul    rivc-lo<l  A-vrtitvd    snpporls.^ 
J;  ;..■■"'■  rV. ."'•;..        I  he  cutting'  process  was  euijdoyvd  iji  di\ide  ;the\^.siriietnre  ijita 
';i^  r'-'i^vV  ;: -^-seven  manaeeahle  parts;    :    -        ;^   •r.'r-^;. -' ^  '■z^'^-  >    '  ?  -  ..i^:  ■';"v '■ 

•■■■••-•;•"  V-^S^   ■■■■  ■     ■  I-'-'    ■  ..■...■.■■   ■:-■..    •■  '    ■ ,  i.v'    >. -,     ■\-~^...   ■■'■■■'.:    -.v""' .'•'-,■  .?■■■■'. 

■''■''•'    •§?*■' '•'■•';•' ■.^-    '.  ■■   "   ■    •'.';"   ■  i.  ■■    '■■■■■''■•.•■•.''.'    .';."■;"   '  ■■•  't  ■v'''i''' '■■'■'-■■'■''•'■■■•''•'':'••"■  • 

T  ,.)  ■'.•ti'^S  :>^  '■'■"•:.•■'■'. '.'  .''■''}■■  '■    ■'''■"-.  '■:'■'''''■  ''■-''  '   ■   '  ■   ■•■■■'',  V  'y-.    ''.'^■''.:.'  >''""^   '''■''''■  '  '''''_:  ',■■'■  ■  ". 
-  *.-f'''*^.-, ;  ■. '-^  -  *  •  •,'     .  1  '  .r  ■•„  .■  .'•/.•-■.*•   .-'■.' 

..■   -.•-  >  ^•r«     ..■       1;.;-.   .'    •'■'■.-.■  •>     •.,'■.;.    ■  :.?>:■■.,.■ 

"■?    ..    r  '.''.^^'r   ■      ■*^'.    ■■    '■  '^     -^      '     ",  '  -.■':.-■-■"•'■    ■''    ..;    ■,-   ■ 

CW§:^  ii-:  ■  K-^' ■;■  ^  •  -  ■ '  t- ®-.- u 

"  .■-•^■,"    ,     »■■":■■'  '■■    >•.      •'■'";'■*.'*   ■ 


vv-^v^: 


hut  \\  itlv  the  rXivis  iiourilonvfllc  appawtt^s  thf  whole  job  vva« 
dofio  in  ©nc  day.  The  whole  was  citt  tip  into  i.v  pitx-es.  that  is 
trt  V,iy;  each  end  was  cilt  ihto  two  pieces,  and  each  side  ancl  the 
l»0ltr>m  into  throe  pieces  It  is  said  that  to  have  dealt  with  iho 
niattei:^in  ^oitiie  other  vwy:  wotijcj  have  taken; a  yaxk  <>r  Celt  days 
-Xiefccl  steel,  as  is  well  known,  is  \^ry  toiigh;  and  coJis<H(uc"tTy 
is  difficitJt  to  cut  hy  ordinary  iticatis.  lint  the  oxy  acetylene  T.ro 
Ot-^s  know>  but  littli-  fliftVrence  betwecTi  nickel  stiel  and  oth.rs 
Cer^tain  pf)i-tholes  had  to  'b^  ,ciSt  Tecctrtly  iii  iifcfccj  «.tcel  plate 
i.T/tft  in.  in  thickniss.  U  is  said  that  hy  the  old  nu'tho<I  of  chip 
pins,  Lvcii  thoflj>li  liie  nKKst  lip  to  date  tools  should  have  been 
iiseVl; /.cacli  imrthole  \v<)iil«l  liave  reqitiri-d  tvk'ij  or  three  days' 
iW'vr^;.  With  the  <»xy-aeetylenc  oUttii)u;^>p''''"CV>-  fij  such  holes 
vvery  ciit  in  an  averaiic  time  of  ah<nit  six  minutes  per  hole.  That 
thi.re;;is  a  irennendous  eeonotnyiHTe  is ; very  evident. 
i  ;|l  wi\l  i^eatlily  Ik   niiderst<=M>«|  thai;  i%}  Ihe  ^veat  S^aricty  of^ ciit 


^!; 


iiS.-. 


••'•-iv. 


;V,-  .'.-s. 


.  i^vki.muM^y^-m^rmii'^        |L<.jTiX<;  ;trti{i;Hi 


y-Woutd  he  in;»h(i-uv.-i  c^  to  t:'ke  tht-   wciiilit  -'f  tht-  'section  'ah. -ut 
:>^tO  he   removed.       Tile   several   beams  >vonht  their  Ik-   vnit  ;uu1  the 
,':;:^ction  lowered  tb  the  grillase  >f  tire 'feiidct,  whcte  fttt:^^ 
meniherment   woidd   he   carried   out  hyVotlKTmeans^;  The^ first/ 
two  sections  thus  ciU  and  lowered  .nveragedjihout  ,25  tons  eacli. 
;  .-.The   next    two    weighed    ahuut  .06.  tons    each.    - 'IhV  .f(.>n.r  central 
V.  tiijutniis  were  !.iwcrt.il  toiicthcT;.;  Ji»  dealfjiii  with  tlje  swiitsi  sjjfrti 
It   was    fotiiid    luccs-ary  to  hloek   up   one   iiid,   thi.-  weijiht   hiinir 
unevenly  distrihufed.    The  tirst  ciits  yveretheij  made  at  the  other 
:•■[■  ^ii'l.       r  he    management    of    tliis   niafter    \vas;  pefhaps    the    Jiiost 
;/■  tltfticnlt  of  all.  iiecausc  ofthe  eare  .tiecHis^sary.    ^o^vei^^r,  all  <»per 
;:,  atio'is  were  executed  hi   a   week's  time,  and  the  lonir  span  voin- 
-•pletjly  removed.     It  is  said  tiiat  the  reii)<.vai  Ityfornur  metliods 
V  .wonld^  have  occupied  frcmi  si^x  ,wet;ks  to  tv^W  ii>o'H,k^^^^ 

"^uinptinii  of  iras   was  quite   itiodvrate:    -Of  accrylcne,  alrout  450 
cuh'j    feet   were   Hse<};   of  f)xyKcn.  alV>ur X^w  ,ci}l%,^^^^ 
■A'tptal  value  of  the  gases- was  almtU  $44.;;; '.^   ;  ■'■•  \^;^^ 
;,>^  ''^""tlier  iihi'-t ration  of  the  case  of  ajiplteation  >ijE  U^  oi^y^Vt^ 
:■  :-l^ne  tuttiujLC  process   was   furnishccl  at  1^5  AVilliani   Stn-et,   Xew; 
.  .\\ork  City.     Here   it  was   desired  to  remove  .i   large  sttv.d   iaiik 
;•:  constructed  of  ri-int- h  sheets.     'Ilu:  uink  was  4  xi>\io  few^:  -itic 
'::,  size,  and  •^n  situated  that  a  sledge  c«>nlfl  tvotlie  used  to'  cut  the 
rivets.     It  seems  that  it  would  he  possible,  however,  to  nn.ve  it  ^ 
short  distance,  cut  off  .1  section,  t lien  repeat  the  moving  and  Cut 
..tJUK,  and  so  on.     This  would  scarcely  have  beeti  a  rapid  method. 


niig:  woi-k.   the   manipulati<>i*s  Veiiififctl  nui^t  >e   tjuitt'   diverse. 

altiiongh  there  i>  a  goi^I  deal  <>f  suclrwfirk  wbere'thc  condit'orvs 

reniam  pretty  constant.     In  shrh  cases  it  will  often  be  advisable 

to  use  inechanica]  means  for  handjing  the  cutting  apparatus.     A 

:pi%-cisjj)n  <ait  be  attaine(l   when  mechanrcal  ijleans  ai^  employed 

that  wouM  either  he  difficult  <>f  attaimtient  otiierwisc,  orMfc-onhf 

e.'nsuine    too  much    timt.      There    is  .a    mechanical   device    vith 

which   the   cutting  t«jrclv  can  :b(?   itifwed   across!  shm   steel   by 

means  of  A  liand  sercw.     U'ltli  J^>-i^wli  ^teel  i^late  and  15  ponjids 

pt-essure  on  the  cutting  oxygen,  a   speed  of   i'^.   feet  per  minute 

can  l»eatt;iined;   with  «>/i6-rnch  plate,   15  pounds   pressure,    r;< 

feet  -per  rhraote:  with  ^4-inch  pkite^:i5:p<<umls  pressure:  i  J?«x^ 

per  inmute;  i-inch  plate,  .;jj  pounds  pre>sttre;  1  ■  foot  j»er  niinutt  ; 

1'4-inch  plate,  4J  pounds  pressure,  t   foot  per  nlinute.    Thv^  cuts 

are   only   alwut's    inch   wide.     Heavier   work   can   be  done,  as 

already  pointed  out.    In  fa«,  a  thickness'ofiii^Vin.  has  been  cut. 

,antl  it  is  impossible  to  say  where  the  limit  fs:h.^>  - 'C^^ 

I ;  An^ither   type   .)f    Work    is^  in    connection    wJtfi  st«?*  ta^^^ 

T^jftt^isers  oil  tiie^e  ca^th^  It  is  i>os>ible 

to  compare  results  here  with  what  has  |jec;u  aotfoinplishedAvith 

Jhv  saw.     I'smg  the  saw.  181  60  cubic  iirches  have  bevn  eut  in  405 

ininutes.    This  seems  to  be  the  actual  cutting  tiine.  and  the  iMmk^ 

ciibiciticb^st.  represent  the\day*  >irt)i^   f  he  lalW  cost,  $1.90; 

grrmhng  the  saw.  $af^.  -so  iiurt.  excluding  power.  thetiUal  <ost 

was   $2.76.      The    average   cost    per   cubic    inch    wnuhl   thus    be 

^.orsz..  With  the  oxy  acetylene  cutting  torch.   i.?5  cubic  inches 
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were  cut  per  hour.  The  labor  was  estimated  at  25  cents  per  houf; 
the  acetylene  at  one  cent  per  cubic  foot  and  the  oxygen  at  two 
cents.  The  expense  per  cubic  inch  of  steel  was  found  to  be 
$0.0080,  or  but  little  over  half  that  with  the  saw.  The  foregoing 
data  are  based  on  results  at  a  plant  where  steel  castings  are  made 
It  is  important  in  the  application  of  the  cutting  process,  just 
as  in  the  welding  procedure,  to  select  the  proper  size  of  tip  for 
the  woQSj^  Thus,  the  smallest  heating  tip  (No.  00)  consumes 
only  0.6  ^t>ic  feet  of  acetylene  per  hour,  while  the  largest  size 
(No.  12)  consumes  145.8  cubic  feet.  The  amounts  of  oxygen  can 
be  ertimated  from  these  figures  by  remembering  tliat  in  the 
neutral  flame  (i.  e.,  one  that  neither  oxidizes  nor  carbonizes) 
the  oxygen  must  be  furnished  in  the  ratio  of  1.28  to  i.    We  have 


CUTTING    OFF    STEEL    PILING. 

the  C.786  cubic  feet  of  oxygen  per  hour  for  tip  No.  00,  and  186.6 
cubic  feet  per  hour  for  tip  No.  12.  Remembering  that  acetylene 
costs  about  I  cent  per  cubic  foot,  and  oxygen  about  2J/2  cents, 
the  corresponding  costs  can  be  estimated.  It  will  be  seen,  then, 
that  money  may  easily  be  wasted  by  using  a  tip  larger  than  neces- 
sary, and  while  this  is  true  for  the  heating  tip,  it  is  still  more 
true  for  the  cutting  attachment. 

The  reason  is  that  a  higher  pressure  is  ordinarily  used  for  the 
oxygen  cutting  jet.  If  too  large  a  jet  is  used,  there  will  conse- 
quently be  a  considerable  loss.  The  process  is  an  economical  one, 
but  expert  advice  obtainable  from  the  makers  of  the  instruments 
should  be  closely  followed.  Thus  it  is  practicable  to  cut  6-inch 
steel  with  a  flow  of  gases  that  make  a  cut  of  only  %  or  9/64  in. 
wide.  It  will  readily  be  granted,  perhaps,  that  if  a  cut  of  double 
the  width  had  been  made  under  the  same  conditions,  the  expense 
would  have  been  much  greater,  i  s  double  the  metal  would  have 
had  to  be  removed. 

In  order  that  it  may  be  appreciated  how  effective  this  cutting 
method  is  with  heavy  work,  the  example  may  be  cited  of  a  cut 
18  feet  long  made  in  steel  3,1/2  inches  thick.  A  pressure  of  85 
pounds  was  here  employed  with  the  oxygen  cutting  jet.  The 
entire  operation  was  completed  in  less  than  half  an  hour.  A  cut 
nine  feet  in  length  was  made  in  i-inch  steel  in  io'/2  minutes,  and 
the  cutting  pressure  was  35  pounds.  This  should  be  compared 
with  a  long  cut  made  in  Js-inch  steel,  in  which  latter  mechanical 
means  was  employed  to  regulate  the  apparatus.  The  cutting  pres- 
sure was  40  pounds,  and  the  cut  OYj  feet  long  was  made  in  ^% 
minutes,  or  at  2  feet  per  minute.  This  is  more  than  double  the 
speed  of  the  former  example,  and  scarcely  seems  to  be  ex- 
plained by  the  slightly  increased  pressure  and  the  slight"iy  thinner 
metal.  Another  mechanical  cut,  6  feet  long  and  •^'s-inch  deep  was 
made  in  2I/2  minutes.  A  circular  cut  in  i-inch  steel,  1.54  feet 
long,  was  made  in  -H  minute.  Calling  these  four  examples  A,  B.. 
C,  D,  we  may  compare  the  areas  of  the  cuts  and  the  periods 
thus : 


ample. 

Area  in  Sq.  In. 

Time  in  Min. 

Sq.  In.  per  Min 

A 

108.00 

10.60 

10.3 

B 

68.25 

S.t6 

Sl.O 

C 

46.00 

S.50 

18.0 

D 

19.60 

.76 

26.0 

As  to  the  amount  of  oxygen  used,  we  may  take  the  figures 
obtained  after  16  miscellaneous  cuts.  The  total  area  cut  amounted 
to  187.5  square  inches.  The  total  amount  of  oxygen  used,  both 
through  cutting  and  heating  tips,  amounted  to  42.5  cubic  feet 
We  find  then  that  it  requires  0.288  cubic  feet  of  oxygen  per 
square  inch.  The  total  acetylene  may  be  estimated  at  4  cubic 
feet.  With  acetylene  at  i  cent  and  oxygen  at  2j^  cents,  the  total 
expense  for  gas  would  be  $x.io.  Per  square  inch,  the  gas  cost 
would  be  $0.0059.  If  we  estimate  the  labor  at  $0.0011  per  square 
inch,  we  get  for  gas  and  labor  a  total  expense  of  $0,007  per 
square  inch. 


THE  PENNSYLVANIA'S  RELIEF  FUNDS 


Since  the  organization  of  the  Pennsylvania  Railroad  Em- 
ployees' Relief  Funds,  $29,571,266.72  have  been  paid  out  in  bene- 
fits tc  their  members.  This  fact  is  brought  out  in  a  report  issued 
recently  by  the  company,  which  also  shows  that  in  the  month 
of  November  the  benefits  amounted  to  $189,386.30. 

The  Relief  Department  of  the  Lines  East  of  Pittsburgh  and 
Erie  in  the  month  of  November  paid  to  its  members  the  sum  of 
$129,452.75,  representing  $52,47343  paid  to  the  families  of  mem- 
bers who  died  and  $76,979.32  to  members  who  were  incapacitated 
for  work.  The  total  payments  on  the  Lines  East  of  Pittsburgh 
and  Erie  since  the  Relief  Fund  was  established  in  1886  have 
amounted  to  $21,504,660.81. 

In  November,  the  Relief  Department  of  the  Pennsylvania 
Lines  West  of  Pittsburgh  and  Erie  paid  out  a  total  of  $59,933.55, 
of  which  $19,812.50  were  for  the  famiHes  of  members  who  died, 
and  $40,121.05  for  members  who  were  unable  to  work.  The 
sum  of  $8,066,605.91  represents  the  total  payments  of  the  Relief 
Fund  of  the  Lines  West  since  it  was  established  in  1889. 


Government  Tests  of  Lignite.— North  Dakota  Lignite  as  a 
Fuel  for  Power-Plant  Boilers  is  the  title  of  Bulletin  No.  2,  just 
issued  by  the  Bureau  of  Mines.  This  bulletin  describes  a  series 
of  tests  at  the  pumping  plant  of  the  United  States  Reclamation 
Service,  at  Williston,  North  Dakota.  The  Reclamation  Service 
has  r.  large  project  there,  and  had  installed  steam  boilers  with 
furnaces  designed  to  burn  a  "brown  lignite"  that  was  mined  on 
adj.icent  Government  land.  The  results  of  the  tests  on  the  lig- 
nite show  that  this  fuel,  though  generally  considered  unsatis- 
factory, may  be  used  with  fair  economy  under  pollers  that  gen- 
erate their  full  rated  capacity.  The  tests  were  conducted  by  the 
Technologic  Branch  of  the  Geological  Survey  which  is  now  a 
part  of  the  Bureau  of  Mines.  The  authors  of  the  bulletin  are 
D.  T.  Randall  and  Henry  Kreisinger.  The  bulletin  will  be  of 
interest  to  fuel  engineers,  especially  to  those  located  in  lignite 
territory.  It  may  be  obtained  by  addressing  the  Director  of  the 
Bureau  of  Mines,  Washington,  D.  C. 


Considerable  Objection  for  a  Time  was  raised  to  the  estab- 
lishment of  the  apprentice  schools  on  account  of  their  cost. 
While  we  know  exactly  Vvhat  it  costs  us  to  educate  each  appre- 
tice,  we  also  know  what  the  apprentice  is  doing,  and  although 
the  Santa  Fe  is  spending  from  $35,000  to  $40,000  a  year  training 
boys  for  its  future  needs,  yet  with  the  help  of  their  school  and 
shop  instructors,  these  boys  are  accomplishing  enough  more  work 
to  more  than  pay  for  the  most  of  instructing  them. — F.  IV. 
Thomas,  Supervisor  Apprentices,  A.,  T.  &  S.  F.  Ry. 


A  New  Union  Station  in  the  Center  of  Baltimore,  with  a 
tunnel  connection  running  for  about  two  miles  from  the  western 
boundary  of  the  city  under  the  business  district,  are  the  main 
features  of  a  report  by  a  self-appointed  committee  of  business 
men  having  in  view  practicable  relief  to  the  congested  conditions 
of  the  railroads  in  that  city. 
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THB  MECHANICAL  HANDLING  OF  FREIGHT 


AN  ELECTRO-HYDRAULIC  RIVETER 


At  the  meeting  of  the  American  Society  of  Mechanical  En- 
gineers in  New  York  on  January  lo,  a  paper  on  the  subject  of 
"The  Mechanical  Handling  of  Freight"  was  presented  by 
Samuel  B.  Fowler,  of  Boston.  The  subject  was  discussed  by 
railroad  officials  and  by  officers  of  large  industrial  establishments 
where  the  handling  of  great  quantities  of  freight  is  a  serious 
problem.  Lack  of  adequate  terminal  facilities,  increase  of  net 
income  and  lower  freight  rates  present  problems,  the  solution 
of  which  are  vital  to  the  transportation  company,  shipper  and 
consignee  alike.  Additional  facilities  are  difficult  to  obtain,  since 
there  is  usually  no  available  land  adjacent  to  the  terminal  or  it 
is  held  at  a  prohibitive  price. 

The  capacity  of  present  terminals  can  be  increased  by  handling 
larger  unit  loads  and  moving  them  at  greater  speed,  as  well  as 
by  increasing  the  flood  areas  by  the  use  of  freight  sheds  of  more 
than  one  story.  This  is  made  possible  by  the  substitution  of 
mechanical  devices  for  manual  labor  and  hand  trucks.  The  ter- 
minal handling  cost  is  a  large  item  in  freight  charges.  Mechan- 
ical handling  methods  will  reduce  the  total  transportation  cost 
sufficiently  to  permit  of  a  material  gain  in  income,  a  decrease 
in  rates,  or  possibly  both.  The  use  of  machinery  will  also  bring 
about  a  new  type  of  terminal  and  a  revolution  in  present  ter- 
minal methods,  making  possible  other  economies.  These  econo- 
mies are  possible  with  team  freight  as  well  as  less  than  car  load 
freight,  and  with  water-borne  as  well  as  rail-bome  traffic. 


To  the  Editor:— 

In  order  to  set  us  right  with  your  readers,  I  think  I  am  justi- 
fied in  asking  you  to  publish  the  following,  in  order  that  I  may 
not  be  misunderstood  by  them  in  regard  to  the  application  of 
our  patent  tube  plates  to  existing  fireboxes  in  locomotive  boilers. 
We  have  been  applied  to  by  a  number  of  superintendents  of 
motive  power  to  do  this,  but  as  this  is  only  one  part  of  the 
boiler  considered,  and  then  not  in  accord  with  our  plans,  we 
wish  to  explain  through  the  medium  of  your  paper  that  we  are 
very  willing  to  supply  our  patent  tube  plates  where  they  can  be 
fitted  to  existing  boilers  to  conform  with  our  plans.  It  is  our 
best  judgment  to  advise  a  railroad  company  to  first  make  trials 
with  a  number  of  new  boilers  or  with  complete  new  back  ends 
and  tube  plates  fitted  to  their  regular  type  of  boiler.  In  this 
way  they  will  get  economy  enough  by  the  increased  heating  sur- 
face, diminished  staybolts,  improved  circulation,  no  broken  stays, 
non-leaky  mud  rings  or  flues,  to  repay  them  many  times  for  their 
expenditure. 

What  I  state  in  regard  to  our  boilers  is  from  knowledge  of 
construction,  and  from  the  daily  inspection  of  their  working 
going  on  the  third  year.  It  is  not  requisite  to  make  a  demon- 
stration test  by  heating  the  plates  over  crown  of  our  firebox  to 
note  the  variations  of  steam  pressures  by  injecting  water 
whilst  plates  are  so  heated,  inasmuch  as  it  is  a  well-known  fact 
that  the  formation  by  corrugation  of  firebox  and  tube  plates 
adds  over  50  per  cent,  to  the  strength  of  a  regular  firebox  besides 
adding  flexibility,  which  neutralizes  the  strains  under  the  con- 
ditions in  which  a  locomotive  boiler  works.  Shall  be  glad  to 
furnish  statistics  of  the  working  of  our  boilers  and  any  other 
information  required,  but  deem  it  best  not  to  accede  with  the 
wish  of  motive  power  to  apply  our  tube  plates  to  existing  boilers 
unless  changed  to  conform  with  our  regular  plans. 

Wm.  H.  Wood. 


More  Than  1,500,000,000  Passengers  rode  on  the  various 
transportation  lines  in  Greater  New  York  during  the  year  ended 
June  30,  1910.  Traffic  figures  made  public  recently  by  the  public 
service  commission  gave  the  total  at  1,526.966,988,  as  compared 
with  1,396,086,252  for  the  previous  twelve  months.  The  fares 
collected  by  the  various  companies  totaled  $76,224,179.63.  Oper- 
atmg  expenses  of  the  roads  for  the  year  were  $43,274,487.11. 


This  extremely  interesting  tool  is  coming  into  extensive  use 
in  European  railroad  shops.  It  is  a  very  clever  device  and  pos- 
sesses many  points  of  merit.  In  it  the  well-known  advantages 
of  hydraulic  riveting  are  secured,  with  the  additional  good  feat- 
ure that  the  tool  is  self-contained  and  needs  no  outside  water 
pressure  supply  or  piping.  A  small  electric  motor  gives  the 
hydraulic  pressure,  and  it  has  been  found  that  one  of  two  horse- 
power will  suffice.  Pressure  is  given  by  driving  down  the  piston 
shaft  by  the  motor  through  gears  and  a  revolving  nut  which  is 
threaded  on  the  end  of  the  shaft.  The  operation  of  riveting 
does  not  require  over  five  or  six  seconds  per  rivet,  and  can  be 
performed  with  a  single  lever,  the  riveter  returning  automatically 
to  the  starting  point  after  each  rivet  is  set. 


ELECTRICALLY    OPF.RATED    RIVETER. 

The  setting  of  the  rivet  is  done  in  the  proper  way;  that  is, 
quickly  at  the  beginning  of  the  work  on  the  hot  rivet;  and  then 
slower  as  the  rivet  head  is  formed  and  as  the  pressure  increases. 
The  metal  is  thus  forced  in  the  hole  in  a  gradual  manner  and 
provides  a  perfect  filling,  even  in  cases  where  the  holes  cannot 
be  drifted  to  -exactly  match.  By  properly  setting  the  cams  a 
great  range  of  pressures,  according  to  size  of  rivets,  can  be 
obtained.  This  is  an  advantage  over  the  usual  hydraulic  tool 
which  gives  but  two  or  three  different  pressures. 

For  some  kinds  of  work  a  universal  mounting  is  used  so  as 
to  allow  the  riveting  tool  to  take  any  position  where  the  rivets 
are  differently  situated.  This  is,  of  course,  a  requisite  in  boiler 
work  where  the  tool  must  be  convenient  to  handle.  It  is  well 
secured  by  mounting  the  riveting  jaws  to  turn  on  a  frame  upon 
a  shaft,  and  the  frame  is  mounted  in  a  iike  manner  on  the  main 
casting.  The  latter  is  hung  by  an  arm  from  a  crane  as  will  be 
seen  in  the  illustration.  Rotation  of  the  two  parts  is  given  by 
a  ratchet  device  and  endless  screw  in  each  case.  The  whole 
system  is  mounted  so  as  to  turn  or,  ball  bearings  and  it  can  be 
moved  very  easily  by  the  workman. 
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were  cut  per  linur.    'Ilic  Inbar  w.ts  otiniatcd  at  25  cents  per  hour, 

the  acctyiene  at  CMie  cent  per  cubic  foot  and  the  oxygen  at  two 

rct)(-i.     The   (•xpenso   per   ctihic   inch   of    steel   was   found  to   he. 

.,    $o.oo.S>.  or  but  little  over  half  that  with  the  saw.     The  foregoing 

:,tlata: are  based  pJi  rcstilts  at  a  plant  wlure  steel  castings  are  made 

....'  it  is  important  in  tJie  ai>phcatiou  of  tlie  cutting  process,  just 

■as  in  the  welding  procdlure,  to  select  the  proper  size  of  tip  for 

;.  the;  workV    Thus,  thtsmallvst   iK'ati        tip    (No.  00)    consumes 

."  j:  only  d6  cable cfec,l  of  acety^^^^       pCr  hour,  while  tiie  largest  size 

■     (Xv).lJ^)  consumes  145 i^culiio  feet.    The  amounts  of  oxygen  can 

be   erli'matcd    frum    the.se    tigur»,s    iiy    remembering    that    in    the 

,     neutral   tlanu'   (i;  v.*  oue  tliat  iK'ithvr  oxidi?cs  nor  carbonizes) 

ro-uxyxi^'n  nnistJw  ftiriii^^  ratio  *.»  i.jS  to  i.    \\e  Jiave 


i  ■■    *  "     "^ 


Examplf.  Area  in  Sq.  In.  Time  in  Min.  Sq.  In.  per  Min 

A  108.00  10.50     .  10.3 

B  68.25  8.25        •  :,■.:.-..       21.0 

e  46.00  8.60  .'•■.?;.:  =  ;•;;  V.    is.o 

•'■.;>;.. ^X». ..;...  19.60       :-:    V' .; -^^    '--^v  •?*'-=^  ■'..';;■  V'V      ^^-^  '•■" 

As  to  tfic  amount  of  oxygen  ttScd,  wcniay  take' the  figures 
obtained  after  i6  miscellaneous  cuts.  The  total  area  cut  amounted 
to  187.5  square  inches.  The  total  amount  of  oxygen  used,  both 
through  cutting  and  heating  tips,  atnounted  to  42.5  cubic  feet 
We  lind  tlieii  tliat  it  requires  0.2S8  cubic  feet  of  oxygen  per 
square  inch.  The  total  acetylene  may  be  estimated  at  4  cubic 
feet.  With  acetylene  at  i  cent  and  oxygen  at  2V2  cents,  the  total 
expense  for  gas  would  be  $r.io.  Per  square  inch,  the  gas  cost 
would  be  $0.0059.  If  we  estimate  the  labor  at  $0.00 ii  per  square 
inch,  we  get  for  gas  and  labor  a  total  expense  of  $0,007  P^r 
•^(luarc  inch.  >  ....'.  ■  .:    . 


.s>.y:;  ;-•  ^ ;;  ■  -.C^^jf^ '','  ''■  '<.■  ^'  CiJTTTfiG  OFF    si  EEL    PILl  XO. 

the  t.786  *tibic  fcf^t  of  oxj^en  per  Itoiir  for  tip  No.  00;  and  186.6 
cubic  feet  pcj-  hour  for  tip  No.  12.  Remembering  tliat  acetylene 
costs  about  1  cent  per  cubic  foot,  and  oxygen  about  2'  j  cents, 
the  corresponding  costs  can  be  estimated.  It  will  !)e  seen,  then, 
that  money  may  easily  be  wasted  l)y  u-ing  a  tip  ]ari;er  than  neccs- 
Wy,  and  while  this  is  true  for  tlie  heating  tip,  it  is  still  more 
true  for  the  cutting  attachment.       •    .     .  ,  ~    , 

The  reason  is  that  a  higher  pressure  is  ordinarily  used  for  the 
oxygen  cutting  jet.  If  too  large  a  jet  is  used,  there  will  con.se- 
qui  lit ly  be  a  considerable  loss.  T  he  process  is  an  economical  one, 
but  expert  advice  ohtainalde.  froin  the  makers  of  the  in>-truments 
slioiJd  be  closely  followed.  Ihus  it  is  pr.ieticable  to  eut  6-inch 
steel  .with  a  How  of  gases  tluit  make  a  cut  of  only  |s  or  9/64  in. 

.wfd;;,  ft  will  readily  be  gra»ite<l,perhai)S.  tliat  if  a  cut  of  double 
thcwidthhad  been  uiade  under  the  same  conditions,  the  expense 
would  have  been  nmeii  greater,  ;  s  (louble  the  metal  would  have 

;had::.to  :lx?:rcmovGd;i.-\.V'::;-V-.V:.^v';;";i^  -t'-y .[■■'■:' y  ■/.:•,■'  :■'  '^■■■:-j.'L'  ''^ 

:■■'■  Iv  order  that  it  liny  be  appreciated  how  efTective  this  cutting 
method  is  with  heavy  work,  the  example  may  be  cited  of  a  cut 
18  feet  long  made  iit  steel  3',  2  inches  thick.  A  pressure  of  85 
jpou«4«  Was  here  employed  with  the  oxygen  cutting  jet.  The 
enti.-e  operatiiit)  was  completed  in  1«  ss  than  half  an  lionr.  A  cut 
nine  feet  in  length  u;as  made  in  I  ineli  >tei'l  in  10' j  minutes,  and 
the  ctlttitig  pr<:s*m're  t\^s  ."^^^^^^  I  iiis  sliould  be  compared 

with  a  long  cut  made  in  ~i<  inch  steel,  in  which  latter  meclianical 
means  was  emjiloycd  to  regulate  the  apparatus.  The  cutting  pres- 
sure was  40  pomifls.  an<l  the  cut  6J-:i   feet  long  was  niafje  in    ^J4 

-i(hhtWe'si,  or'at  ;2:.f<Qt.  per  minute.^  ^^T^^  is  nmre  than  double  the 
speed  of  the  fofiUer  e\anil>le.  and  scarcely  seems  to  be  ex- 
plahied  by  the  .lightly  iruTca>^ed  pressure  and  the  slight"iy  thinner 
metal.  AuotlH'T  mechanirfil  cutj  6  feet  loijg  and  ?s-inch  deep  was 
made  in  -2?1  ihinutes.  -A  circtilar  cut  in  i-uich  steel,  1.54  feet 
long,  was  made  in  -^^  ttiinute.  Calling  these  four  examples  A.  Ii 
<J,  D,  we  may  compare  the  areas  of  the  cuts  and  the  periods 
thus::  ,.;..:,::-•  :  ■■J:^/  H:-^--i-^^ 


THE  PENNSYLVANIAS  RFLIEF  FUNDS 


Since    the    organization    of    the    Pennsylvania    Railroad    Em*, 
ployees'  Relief  Funds,  $29,571,266.72  have  been  paid  out  in  bene- 
fits t<   their  members.    This  fact  is  brought  out  in  a  report  issued 
recently  by   the  company,  which   also   shows   that    in   the   month 
(<i   .November  tlie  benefits   amounted  to  $l89,386..30. 

r!ie  Relief  Department  of  the  Lines  East  of  Pittsburgh  and 
b.ric  in  the  month  of  November  paid  to  its  members  the  sum  of 
$129,452.75.  representing  $52,473.43  paid  to  the  families  of  mem- 
i)ers  who  died  and  $76,979.32  to  members  who  were  incipaeitatcd 
for  work.  The  total  payments  on  the  Lines  I'last  of  Pittsburgh 
aiirl  F.rie  since  the  Relief  Fund  was  established  i'l  1886, have. 
amounted  to  $21,504,660.81.  :   ". 

In  November,  the  Relief  Dopartinent  of  the  Pennsylvania 
Lint  s  West  of  Pittsburgh  and  Frie  paid  out  a  total  of  $59.933. 55,i 
of  which  $19,812.50  were  for  the  families  of  membei  s  who  died, 
and  $40,121.05  for  members  who  were  unable  to  work.  The 
sum  of  $8,066,605.91  represents  the  total  payments  of  the  Relief 
Pun  1  of  the  Lines  West  since  it  was  established  in  '1 889.  •  i •.;.-.  .S 


GovKRNMENT  Tf.st.s  OF  LiGNiTE.— North  Dakota  Lignite  is  a 
Fuel  for  Power-riant  Hoilers  is  the  title  of  P>nlletin  No.  2,  just 
issuctl  by  the  Bureau  of  Mines.  This  bulletin  describes  a  scries 
of  tests  at  the  pumping  plant  of  the  United  .States  Reclamation 
Service,  at  Willistrm,  North  Dakota.  The  Reclamation  Service 
has  :.  large  project  tiiere,  and  had  installed  steam  i)oilers  with 
furnaces  designed  to  burn  a  "brown  lignite"  that  was  mined  on 
adj.icent  Government  land.  The  results  of  ijie  tests  on  the  lig- 
nite show  that  this  fuel,  though  giner.illy  considered  nnsatis-  . 
factory,  may  be  used  with  fair  economy  under  boilets  that  gen- 
erate their  full  rated  capacity.  The  test's  were  conducted  by  the 
Teclinologic  Branch  of  the  Geological  Survey  which  is  now  a 
part  of  the  I'ureau  of  Mines.  The  .authors  of  the  bulletin  are 
D.  f.  Randall  and  ilenry  Kreisinger.  The  bulletin  will  be  of 
interest  to  fuel  engineers,  especially  to  tho.se  located  in  lignite 
territory.  It  may  be  obtained  by  a<ldressing  the  Director  of  the 
Bureau  of  Mines,   Washington,    1).   C. 


CoNSiDER.MSKE  OitiKTio.N  FOR  A  TiME  was  raised  to  the  cstab 
lishment  of  the  a(tprentice  schools  on  account  of  their  cost 
While  we  know  exactly  what  it  costs  us  to  educate  each  appre- 
tice.  we  also  know  what  the  ai)prentice  is  doing,  .ind  although, 
the  Santa  Fe  is  spending  from  $35,000  to  $40,000  .1  year  training 
boys  for  its  future  needs,  yet  with  the  help  of  their  school  and 
shop  instructors,  these  boys  are  accomplishing  enough  more  work 
to  nyire  than  jiay  for  the  most  of  instructing  them. — F.  W. 
Thomas,  Supervisor  Apprentices,  A.,  T.  fr  S.  F.  /?v.         .  ;.'    '  -.". 


A  New  L^nio.v  St.miox  in  the  Center  of  Baltimore,  with  a 
tuhnel  connection  running  for  about  two  miles  from  the  western 
boundary  of  the  city  undt'r  the  business  district,  are  the  main 
features  of  a  report  by  a  self-appointed  committee  of  business 
men  having  in  view  practicable  relief  to  the  congested  conditions 
of  the  railroads  in  that  city.     ■ ''^^\  .r^.v;:*-' Vi'i^^''^\v'  -; "' •v->^^ 
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THE  MECHANICAL  HANDLING  OF  FREIGHT 


AN  BLBGrRO-HYDRAULIC  RIVETBIt 


At  the  meeting  of  the  American  Society  of  Mechanical  En- 
gineers in  New  York  on  January  lo,  a  paper  on  the  subject  of 
"TIio  Mechanical  Handling  of  Freight"  was  presented  by 
Samuel  B.  Fowler,  of  Boston.  The  subject  was  discussed  by 
railroad  officials  and  by  officers  of  large  industrial  establishments 
where  the  handUng  of  great  quantities  of  freight  is  a  serious 
problem.  Lack  of  adequate  terminal  facilities,  increase  of  net 
income  and  lower  freight  rates  present  problems,  the  solution 
of  which  are  vital  to  the  transportation  company,  shipper  and 
ponsignee  alike.  Additional  facilities  are  difficult  to  obtain,  since 
there  is  usually  no  available  lar.d  adjacent  to  the  terminal  or  it 
is  held  at  a  prohibitive  price. 

The  capacity  of  present  terminals  can  be  increased  by  handling 
larger  unit  loads  and  moving  them  at  greater  speed,  as  well  as 
by  increasing  the  flood  areas  by  the  use  of  freight  sheds  of  more 
than  one  story.  This  is  made  possible  by  the  substitution  of 
mechanical  devices  for  manual  labor  and  hand  trucks.  The  ter- 
minal handling  cost  is  a  large  item  in  freight  charges.  Mechan- 
ical handling  methods  will  reduce  the  total  transportation  cost 
sufficiently  to  permit  of  a  material  gain  in  income,  a  decrease 
in  rates,  or  possibly  both.  The  use  of  machinery  will  also  bring 
about  a  new  type  of  terminal  and  a  revolution  in  present  ter- 
minal methods,  making  possible  other  economies.  These  econo- 
mies are  possible  with  team  freight  as  well  as  less  than  car  load 
freight,  and  with   water-borne  as  well  as  rail-borne  traffic. 


To  the  Editor:— 

In  order  to  set  us  right  with  your  readers,  I  think  Lam  justi- 
fied in  asking  you  to  publish  the  following,  in  order  that  I  may 
not  be  misunderstood  by  them  in  regard  to  the  application  of 
our  patent  tube  plates  to  existing  fireboxes  in  locomotive  boilers. 
We  have  been  applied  to  by  a  number  of  superintendents  of 
motive  power  to  do  this,  but  as  tliis  is  only  one  part  of  the 
boiler  considered,  and  then  not  in  accord  with  our  plans,  we 
wish  to  explain  through  the  medium  of  your  paper  that  w«;  arc 
very  willing  to  supply  our  patent  tube  plates  where  they  caii  be" 
fitted  to  existing  boilers  to  conform  with  our  plans.  It  is  our 
best  judgment  to  advise  a  railroad  company  to  first  make  trials 
with  a  number  of  new  boilers  or  with  complete  new  back  ends 
and  tube  plates  fitted  to  their  regular  type  of  boiler.  In  this 
way  they  will  get  economy  enough  by  the  increased  heating  sur- 
face, diminished  staybolts,  improved  circulation,  no  broken  stays, 
non-leaky  mud  rings  or  flues,  to  repay  them  many  times  for  their 
expenditure.  ,    ■ ,.  ;     i--  ; . ;  -. 

What  I  state  in  regard  to  our  boilers  is  from  knowledge  of 
construction,  and  from -the  daily  inspection  of  their  working 
going  on  the  third  year.  It  is  not  requisite  to  make  a  demon- 
stration test  by  heating  the  plates  over  crown  of  our  firebox  to 
ilute  tlie  variations  of  stvam  pressures  by  injecting  water 
whilst  plates  are  so  heated,  inasmuch  as  it  is  a  well-known  fact 
that  the  formation  by  corrugation  of  firebox  and  tube  plates 
adds  over  50  per  cent,  to  the  strength  of  a  regular  firebox  besides 
addmg  flexibility,  which  neutralizes  the  strains  under  the  con- 
ditions in  which  a  locomotive  boiler  works.  Shall  be  glad  to 
furnish  statistics  of  the  working  of  our  boilers  and  any  other 
information  required,  but  deem  it  best  not  to  accede  with  the 
wish  of  motive  power  to  apply  our  tube  plates  to  existing  boilers 
unless  changed  to  conform  with  our  regular  plans. 
:.:::■:■  ■'■.■■.-:■.  ■  .,:.■C-^;■-■WM;^it^W00p.■'     ■■ 


More  Than  1.500,000.000  Passengers  rode  on  the  various 
transportation  lines  in  Greater  New  York  during  the  year  ended 
June  30,  1910.  Traffic  figures  made  pubhc  recently, by  the  public 
service  commission  gave  the  total  at  i,526,966,98.«!,»as  compared 
*.'th  1,396,086,252  for  tlie  previous  twelve  tnonths.  The  fares 
collected  by  the  various  companies  totaled  $76.224,17963.  Oper- 
ating expenses  of  the  roads  for  the  year  were  $43.274,48711. 


This  extremely  interesting  toolis  coming  into  extensive  iuse 
in  European  railroad  shops.  It  is  a  very  clever  device  and  pos- 
sesses many  points  of  merit.  In  it  the  well-known  advantages 
of  hydraulic  riveting  are  sectired,with  the  additional  good  feat- 
ure that  the  tool  is  self-contained  and  needs  no  outside  water 
pressure  supply  or  pipini?.  A  small  tlectric  motor  gives  the 
hydraulic  pressure,  and  it  has  been  foinid  that  one  of  two  horse- 
power will  suffice.  Pressure  is  given  by  driving  down  the  piston 
shaft  by  the  motor  through  gears  and  a  revoK  ing  nut  which  is 
threaded  on  the  end  of  the  shaft.  The  operation  of  riveting 
does  not  require  over  five  of  six  seconds  per  rivet,  and  can  be 
performed  with  a  single  lever,  the  riveter  returning  atit^^ijjariically 
to  the  Starting  point  after  each  rivet  is  set 


.    ^  ,  ELECiKICALLy  ,Ol'K.!<ATEU    RIVETEtr. 

The  settiiig  of  the:  ri\fct  is  dime;  in  the  inT»jp^  that  is, 

quickly  at  the  beginning  of  the  work  on  tlic  hot  rivet,  and -then 
slower  as  the  rivet  head  is  formed  and  as  the  pressure  increases. 
The  metal  is  thus  forced  in  the  hole  in  a  gKidual manner  and 
provides  a  perfect  tilling,  even  in  cases  where  tlic  holes  cannot 
be  drifted  to  .exactly  match.  By  properly  sotting  the  cams  a 
great  range  pf  pressures,  according  to  size  of  rivets,  can  be 
obtained.  This  is  an  advantage  over  the  usiuif  hydraulic  tool 
which  gives  but  two  or  three  different  pressures. 

For  spme  kinds  of  work  a  universal  monnling  is  used  so  as 
to  allow  the  riveting  tool  tp  tjike  any  position  where  the  rivets 
fr<?  differently  iituated.  This  is,  of  cotirse^  a  requisite  in  boiler 
work  where  the  t-ool  must  he  cotivenicnl  to  hftndlc.  It  is  wdl 
secured  by  mounting  tlie  riveting  jaws  to  turn  on  a  frame  upon 
a  shaft.Lind  the  frame  is  mounted  in  a  like  inanner  on  the  main 
casting.     The  latter  is  hung  jjy  ^n  aT,i(,  £^0^^  4  ^g^^  ^^  ^.-jj  |^ 

seen  in  the  ilhj-tration.  Rotation  of  the  two  parts  is  given  b>- 
a  ratchet  device  and  endless  screw  in  each  case,  the  whole 
system  is  mounted  so  as  to  turn  on  ball  hearings  and  it  can  be 
moved  very  easily  by  the  workman. 


Locomotive  Fuel  Economy 


ABSTRACT    FROM    A    MOST    VALUABLE    PAPER    PRESENTED   BEFORE  THE  RAILWAY  CLUB   OF   PITTSBURGH, 
IN  WHICH  THOROUGH  INSTRUCTION   AND  DEMONSTRATION  ARE  ADVOCATED  AS  POTENT  FACTORS. 


A.  G,  Kin  YON. 


Instruction  is  the  key-note  to  fuel  economy,  but  to  be  effective, 
it  must  be  followed  by  supervision  and  demonstration.  Instruc- 
tion by  means  of  books  on  fuel  economy  is  good,  instruction  by 
correspondence  courses  is  also  good,  and  instruction  by  lectures 
direct  to  the  men  is  best,  but  if  any  or  all  of  these  made  up  of 
proper  information,  are  suppkmented  by  practical  demonstra- 
tions on  the  engines  and  followed  up  by  constant  supervision,  the 
nearest  to  ideal  conditions  will  obtain.  Instruction  in  whatever 
form  should  be  given,  not  only  to  engineers  and  firemen,  but  to 
roundhouse  foremen,  boiler  makers,  hostlers,  hostler  helpers,  fire 
builders,  engine  watchmen,  grate  men  and  fire  cleaners.  And  if 
officials  of  the  operating  and  n:echanical  departments  attend  the 
classes  occasionally,  it  will  h^ve  a  good  influence,  as  well  as 
keep  them  posted  as  to  what  instruction  (s.  being  given  and  so 
be  in  a  position  to  give  support  in  having  the  instructions  car- 
ried out. 

Upon  the  roundhouse  foremen,  boiler  makers  and  grate  men 
should  be  impressed  the  importance  of  having  the  draft  appli- 
ances, grates,  flues  and  all  parts  that  make  for  fuel  economy,  in 
proper  condition  when  the  engine  goes  out,  and  a  clear  under- 
standing of  what  proper  conditions  are,  should  be  insisted  upon. 
Hostlers,  hostler  helpers,  engine  watchmen  and  fire  cleaners 
should  be  instructed  in  proper  methods  for  building  the  fire,  its 
care  up  to  the  time  of  delivery  on  the  going  out  track,  and  the 
condition  it  should  be  in  when  delivered,  proper  methods  of 
cleaning  the  fire,  and  when  these  men  are  in  line  of  promotion 
to  the  position  of  fireman,  they  should  receive  the  same  instruc- 
tion given  to  firemen. 

The  present  method  followed  on  most  roads  of  sending  a  new 
man  out  as  a  student  fireman  to  learn  to  fire  from  a  fireman  who 
possibly  may  be  making  his  first  trip  for  pay,  is  the  poorest 
possible.  It  is  the  failure  to  do  successful  work  when  so  started 
that  causes  so  many  to  become  discouraged  and  quit,  and  thus 
keep  the  service  filled,  particularly  in  a  busy  season,  with  green, 
dissatisfied  and  unsatisfactory  men.  And  this  practice  brings 
about  a  method  of  firing  by  which  the  fireman  keeps  up  steam 
when  all  conditions  are  right,  but  which  is  very  extravagant  in 
coal  consumption,  and  when  adverse  conditions  are  encountered, 
result  in  steam  failures.  All  this  would  be  obviated  if  proper 
methods  were  followed  from  the  start.  It  should  be  the  aim  to 
get  these  green  men  into  the  instruction  car  before  they  make  a 
trip  and  give  them  a  clear  understanding  of  the  theoretical  part 
of  the  work,  as  well  as  an  explanation,  so  far  as  possible,  of 
the  practical  part,  and  then  their  first  two  or  three  trips,  or  more 
if  necessary,  should  be  made  with  the  demonstrator  instructor  to 
give  them  a  right  start,  and  a  right  start  is  of  the  greatest  im- 
portance in  any  undertaking. 

The  demonstrator  instructor  should  have  only  such  territory 
and  men  under  him  that  he  can  ride  with  each  man  at  least  two 
or  three  times  a  month  and  in  this  way  keep  them  up  to  proper 
work.  While  it  is  a  fact  that  the  engineers  and  firemen  receive 
the  highest  pay  outsid^of  official  positions  on  the  road,  it  is  also 
true  that  the  majority  of  them  need,  like  other  employees,  direc- 
tion and  supervisiofi.  No  management  would  think  of  starting 
men  in  the  shops  without  some  direction  and  supervision,  and 
the  supervision  would  be  continued  at  all  times.  The  man,  who 
by  his  faithful  work,  shows  that  he  does  not  need  supervision, 
is  the  one  who  is  promoted. 

The  cost  for  material  for  repairs  to  our  locomotives  is  only 
about  40  per  cent,  of  the  cost  of  fuel  to  operate  them,  while  the 
cost  of  labor  for  repairs  and  terminal  care  is  only  46  per  cent. 
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of  the  cost  for  fuel  and  labpr  to  operate  our  locomotives,  so  it 
would  seem  reasonable  to  assume  that  the  same  amount  of  super- 
vision be  had  over  this  labor  and  material  as  is  had  in  shop 
management,  but  have  we?  No,  far  from  it;  it  is  safe  to  say 
that  for  every  20  first-class  workmen  in  our  shops  we  have  a 
foreman.  How  many  foremen  or  road  foremen  of  engines  have 
we  on  our  57,000  locomotives?  No  exact  figures  are  obtainable, 
but  we  think  that  one  road  foreman  for  every  150  engines  is  a 
safe  estimate.  In  the  face  of  these  figures  no  intelligent  man 
can  deny  the  fact  that  great  saving  can  be  brought  about  by 
closer  supervision  of  the  men  on  the  engines.  We  believe  there 
is  work  enough  outside  of  the  matter  of  fuel  economy  for  the 
road  foreman  and  it  would  be  one  of  the  best  possible  invest- 
ments to  train  a  corps  of  men  especially  for  this  work,  and 
have  enough  of  them  so  there  would  be  at  least  one  for  every 
fifty  crews. 

The  first  essential  is  a  well  equipped  instruction  car,  fitted  up 
with  apparatus  and  in  charge  of  a  competent  instructor,  who, 
where  possible,  should  be  a  practical  engineer.  The  difficulty  of 
securing  practical  men  as  instructors  will  no  doubt  be  great,  but 
arrangements  could  be  made  with  some  of  our  technical  schools 
to  train  men  in  the  theoretical  part  of  the  work,  or  supply  in- 
structors to  work  with  the  practical  man  in  the  education  of  the 
men.  In  fact,  we  believe  that  the  extension  department  of  our 
state  college  would  be  only  too  glad  to  train  men  along  these 
lines,  could  they  be  assured  of  openings  for  them,  or  the  Scran- 
ton  schools,  through  their  railway  department,  would  either  in- 
struct the  men  direct,  or  furnish  instructors. 

Besides   apparatus    for    instruction   on    the   principles   of   the 
chemistry  of  combustion,  other  apparatus  should  be  provided  for 
distilling  the  gas  from  coal,  and  catching  some  of  it,  and  show- 
ing how  it  can  be  used  to  advantage,  or  how  much  or  all  of  the 
gas  may  be  lost  by  improper  methods  of  firing,  evaporation  test 
apparatus  in  which  some  of  the  gas  from  the  coal  can  be  burned, 
and  the   economy  of   a   slow  rate  of   combustion   over  a   rapid 
rate  shown.     Show  that  the  rapid  rate  is  the  one  where  the 
black  smoke  is  made,  and  that  the  black  smoke  is  the  carbon  of 
the  hydro-carbon  gases,  and  represents  a  loss  of   14,500  B.tu. 
for  every  pound  so  escaping,  also  that  with  black  smoke  is  es- 
caping quantities  of  partially  burned  carbon  in  the  form  of  a 
colorless  gas  known  as  carbon  monoxide,  and  that  each  pound 
of  carbon  so  burned  represents  a  loss  of  10,000  B.t.u.    That  the 
formation  of  the  smoke  and  the  carbon  monoxide  is  due  to  sup- 
plying coal  faster  than  the  draft  appliances  can  supply  oxygen 
through  the  medium  of  the  air  to  burn  it.    The  matter  of  draft 
and  draft  appliances  and  their  adjustment  should  be  gone  into 
with  the  help  of  stereopticon  pictures.     These  pictures   should 
show   the   interior   of   the   firebox   with   the   fire   burning   under 
different  conditions,  a  view  of  the  front  end  as  well  as  the  boiler 
in   longitudinal  section.     The  necessity  of  having  the  air  come 
in  through  the  grates  ta  have  the  oxygen  thoroughly  mix  with 
the  fuel  elements  of  the  coal  should  be  brought  out  strongly, 
and  in  this  connection  the  necessity  of  swinging  the  door  after 
each  shovelful  of  coal  is  put  in,  should  be  impressed.    Also  that 
the  air  mixes  best  with  the  coal  if  a  light  fire  is  carried  and 
the  fresh  fuel  added  in  thin  layers.    Views  should  be  shown  on 
the  canvas  picturing  the  improper  fire  as  well  as  the  proper  one. 
A  fire  with  a  hole  in  it  should  be  shown,  and  the  exact  reason 
such  a  fire  will  not  produce  heat  explained ;  also  a  clinkered  fire, 
and  what  the  presence  of  the  clinker  means  and  how  to  avoid  it. 
A.picture  showing  a  tender  properly  coaled  and  trimmed  should 
be  shown,  and  any  other  views  that  local  conditions  make  desir- 
able.   The  importance  of  co-operation  of  th«  engineer  and  fire- 


February,  1911. 


AMERICAN    ENGINEER   AND   RAILROAD    JOURNAL. 


87 


man  should  be  taken  up  and  strongly  impressed  on  the  men. 
Instruction  in  this  way,  or  when  this  is  not  convenient,  instruction 
by  means  of  carefully  prepared  instruction  books,  will  lay  the 
foundation  for  the  most  important  part  of  the  work,  namely, 
the  demonstration  on  the  engines  in  actual  service.  This  world 
is  certainly  filled  with  many  Missourians  and  a  large  number  of 
them  are  to  be  found  on  our  locomotives,  so  many  in  fact  that  I 
sometimes  wonder  if  that  state  is  not  becoming  depopulated  by 
emigration,  as  so  many  of  the  men  have  to  be  shown. 

The  demonstrator  instructor  should  be  an  engineer  of  not  less 
than  two  years'  experience  in  that  position,  who  thoroughly  un- 
derstands the  theoretical  part  of  the  business,  and  who  is  able 
to  take  the  scoop  and  fire  an  engine  over  the  entire  division  if 
need  be,  to  show  that  the  theoretical  part  is  practical  in  service, 
and  when  the  two  are  combined  far  better  results  will  be  had 
than  with  either  alone.  Show  how  the  fire  should  be  built  up 
at  leaving  time,  so  that  when  stirred  out  or  broken  up,  as  the 
start  is  to  be  made,  that  a  clean  bright  fire  will  be  had,  one  that 
is  even  in  thickness  over  the  grates,  and  only  just  heavy  enough 
to  stand  the  work  the  engine  is  to  do.  Show  how  if  the  fire  is 
bright  all  over  and  not  too  thick,  the  air  will  come  through 
equally  at  all  points,  the  fire  will  not  be  torn  in  holes,  and  much 
less  coal  burned  than  if  the  start  was  made  with  a  dull,  heavy 
fire.  That  by  firing  light  and  often,  and  taking  pains  to  break 
up  the  large  lumps,  and  covering  as  large  a  surface  as  possible 
with  each  shovel  of  coal,  and  the  door  closed  after  each  shovel- 
ful, that  much  less  coal  will  be  used,  an  evener  steam  pressure 
maintained  with  less  labor,  smoke  eliminated  in  a  great  measure, 
and  his  work  for  the  company  more  economical  and  satisfactory. 

The  practice  of  leaving  the  door  on  the  latch  after  each  scoop 
of  coal  or  after  each  fire  to  prevent  smoke,  if  effective,  is  simply 
a  second  wrong  to  be  made  aright,  the  first  error  being  in  putting 
in  too  much  coal  at  a  time  or  too  often.  The  truth  is  that  there 
is  a  wrong  understanding  on  the  part  of  many  as  to  how  or 
under  what  circumstances  black  smoke  is  formed.  Many  believe 
that  the  smoke  is  formed  on  account  of  low  firebox  temperature, 
when  in  fact  it  is  impossible  to  form  black  smoke  unless  we  have 
a  temperature  of  at  least  i,8oo  degrees  F.,  for  the  reason  that 
the  smoke  is  the  unburned  carbon  of  the  hydro-carbons  and  does 
not  become  visible  until  it  is  separated  from  the  hydrogen,  and 
this  separation  does  not  take  place  until  a  temperature  of  i,8oo 
degrees  is  had.  At  this  temperature,  if  there  is  an  abundance  of 
oxygen  present  and  in  touch  with  these  fuel  elements,  they  will 
both  burn,  and  only  colorless  gases  will  be  produced.  In  most 
.  cases,  where  opening  the  firebox  to  prevent  smoke  is  effective, 
it  is  due  to  the  fact  that  the  cold  air  admitted  above  the  fire 
in  this  way  chills  it  below  this  splitting-up  temperature  and  the 
gases  escape  in  their  compound  form,  and  we  then  not  only  lose 
the  carbon,  but  the  hydrogen  as  well,  and  will  have  to  use  con- 
siderable more  coal  to  make  up  for  this  loss. 

Show  him  that  the  proper  time  to  add  fresh  coal  is  after  the 
gases  of  previously  added  coal  have  all  burned  of?,  and  the  fire 
is  burning  with  that  white  incandescent  heat  that  is  so  blinding 
when  you  look  at  it.  Call  his  attention  to  the  fact  that  the  coal 
must  be  added  at  just  the  right  time,  and  if  so  added  there 
will  be  no  danger  of  the  fire  getting  away  from  him.  This  is 
one  of  the  hardest  things  to  teach  a  man  and  can  be  done  only 
by  practical  demonstration.  The  writer  has  had  many  firemen 
say:  "I  did  not  believe  it  possible  to  fire  an  engine  with  such  a 
light  fire  and  would  not  have  dared  to  try;  but  now  I  see  it  can 
be  done,  I  am  going  to  do  it."  Abuse  of  the  fire  on  the  part 
of  the  engineer  in  allowing  the  engine  to  slip,  leaving  the  lever 
down  too  long  in  starting  the  train,  or  failing  to  hook  up  when 
tippling  a  hill,  or  upon  striking  a  sag  or  flat  place,  is  often  the 
cause  of  heavy  fires  and  extravagant  methods  of  firing  followed 
by  so  many  firemen.  If  the  fireman  has  the  experience  of  having 
his  fire  taken  away  from  him  once  or  twice  by  such  practice,  he 
will  ever  afterward  be  inclined  to  go  "loaded"  for  all  comers,  as 
he  would  rather  be  censured  for  having  too  much  coal  in  the 
firebox  than  for  not  having  enough,  even  though  the  heavy  fire 
will  not  produce  as  much  steam. 

The  harmfulness  of  this  wrong  practice  en  the  part  of  the 


engineer  should  be  pointed  out  to  him  very  clearly  and  proper 
methods  of  handling  his  engine  insisted  upon.  The  importance 
of  shaking  the  grates  to  keep  them  free  from  ashes  and  clinkers 
as  far  as  possible,  should  be  impressed  on  the  fireman,  but  at 
the  same  time  he  should  be  cautioned  not  to  shake  them  too 
often  or  too  hard.  The  fireman  should  be  taught  to  use  his 
head,  to  figure  ahead  and  have  the  condition  of  his  fire  right  for 
different  parts  of  the  road,  so  that  when  a  shut-off  is  to  be  made 
the  fire  will  have  burned  down  so  that  if  the  engineer  has  figured 
to  have  room  in  the  boiler  for  water  and  increases  his  water 
feed  before  closing  the  throttle  (if  he  does  not  do  this  he  should 
be  instructed  to  do  so),  the  pops  will  not  lift  and  black  smoke 
will  not  trail  over  the  train.  While  it  is  quite  proper  and  essen- 
tial to  let  the  fire  burn  down  under  these  conditions,  he  should 
also  be  impressed  with  the  necessity  of  not  going  to  an  extreme, 
so  that  when  steam  is  to  be  used  again  there  might  be  a  failure 
of  pressure,  or  more  coal  required  to  build  the  fire  up  again  than 
was  saved  by  allowing  it  to  burn  down. 

We  think  it  is  understood  that  all  efforts  to  fuel  economy  must 
be  subservient  to  the  conditions  i-ecessary  to  pull  the  tonnage  and 
make  the  time  required,  and  if  one  method  will  do  this  and 
another  will  not,  the  most  effective  method  must  be  followed, 
although  it  has  been  our  experience,  when  the  engine  is  in  even 
fair  condition,  the  best  results  will  be  had  when  the  light  and 
frequent  method  of  firing  is  followed.  'Ihe  engine  crew  must 
work  together  to  get  the  best  results,  so  the  instruction  should 
be  understood  alike  by  them.  They  should  figure,  upon  reaching 
a  terminal,  to  have  the  fire  in  such  condition  that  after  the  engine 
has  been  left  on  the  terminal  track  by  them,  the  pops  will  not 
open  and  waste  a  lot  of  fuel,  neither  should  the  water  be  left  too 
low  or  the  fire  so  low  that  it  will  die  out,  particularly  at  the  flue 
sheet,  before  the  engine  will  have  been  taken  care  of  by  the 
hostler  or.  engine  watchman.  The  fire,  water  and  steam  pressure 
should  be  as  outlined  in  a  previous  paragraph  on  "Condition  of 
fire  at  completion  of  trip." 

The  exact  relation  of  the  traveling  engineer  or  road  foreman 
to  the  demonstrating  instructor,  or  just  what  his  title  should  be, 
is  a  matter  that  will  have  to  be  worked  out  locally.  The  title 
certainly  should  not  be  traveling  fireman  on  account  of  lack  of 
prestige  such  a  title  would  produce,  and  the  duties  of  this  man 
should  be  apart  from  those  of  the  road  foreman.  On  the  Erie 
this  scheme  is  being  worked  out  experimentally  on  two  divisions 
by  a  man  on  each  division  with  the  title  of  supervisor  of  locomo- 
tive operation,  who  has  full  authority  over  the  men  so  far  as  the 
proper  operation  of  the  locomotive  is  concerned,  and  who  looks 
after  the  draft  appliances  as  well  as  other  parts  or  conditions 
that  make  for  fuel  economy,  and  they  are  getting  remarkable 
results. 

We  believe  that  no  man  should  be  placed  in  the  position  of 
demonstrator  instructor  who  cannot  take  the  scoop  and  demon- 
strate every  point,  or  if  unable  to  do  so,  point  out  clearly  what 
improper  condition  prevents  proper  results  being  had.  WTiile  we 
do  not  believe  he  should  fire  an  entire  trip  at  any  time,  unless  in 
case  of  emergency,  he  should  fire  far  enough  to  demonstrate  to 
the  doubting  ones  that  the  method  of  light  and  frequent  firing 
can  be  followed,  not  only  for  a  few  miles,  but  for  many,  not 
only  in  light  service,  but  in  the  heaviest  kind  of  service.  He 
should  also  impress  upon  the  fireman  when  he  takes  the  scoop 
that  it  is  not  for  the  purpose  of  relieving  him  of  his  work,  but 
is  purely  instructive,  and  he  will  be  expected  to  follow  methods 
and  get  results  as  shown.  In  riding  on  poor  steaming  engines, 
to  determine  what  the  cause  of  steam  failure  is,  he  should  watch 
the  operation  on  the  part  of  the  engineer,  test  for  valve  and 
cylinder  packing  leaks,  and  fire  the  engine  himself  to  determine 
accurately  where  the  trouble  is.  The  engineer  should  be  in- 
structed on  these  points  as  well,  so  that  the  common  report  of 
"engine  don't  steam"  will  be  supplemented  with  an  explanation  of 
"why,"  so  the  roundhouse  foreman  will  know  what  to  do  to  over- 
come the  trouble.  He  should  have  the  supervision  of  the  hostlers, 
fire  cleaners  and  engine  watchmen  and  the  condition  of  the  fires 
at  terminals.  His  report  on  quality  of  coal  used  and  manner 
of  charging  it  to  engines,  should  have  much  weight. 
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TOOLS  FOR  FLUE  AND  SHEET  REPAIRS 


Western  Ry.  of  France. 


Flue  and  firebox  troubles  which  have  been  particularly  prom- 
inent in  connection  with  the  locomotives  of  certain  European 
railroads  have  of  late  acted  as  the  stimulus  for  a  vast  amount 
of  ingenuity  in  the  evolution  of  special  devices  for  performing 
work,  and  for  correcting  abnormal  conditions.  Some  of  these 
devices  are  radical  departures  from  those  employed  in  flue 
settmg  in  this  country,  and  the  methods  of  heavy  firebox  re- 
pair work  exhibit  a  decided  variance,  but  both  the  tools  em- 
ployed and  the  operations  are  very  interesting,  and  at  least 
clearly  indicate  that  those  on  the  other  side  in  charge  of  this 
work  are  not  lacking  in  resourcefulness. 


THE  GALLON   FLUE  SHEET  TOOL. 

M.  Gallon,  who  is  connected  with  the  shops  of  the  Western 
Ry.  of  France,  has  devised  and  patented  many  clever  appli- 
ances for  use  in  flue  and  flue  sheet  work  which  have  been 
adopted  by  his  road,  and  which  are  attracting  considerable  at- 
tention elsewhere  from  the  good  results  which  have  been 
achieved.  One  of  his  very  convenient  tools  for  setting  flues  is 
shown  in  the  second  illustration.  The  ordinary  method  practised 
prior  to  its  appearance  consisted  of  the  use  of  a  dudgeon  which 
dilates  the  flue  and  fits  it  tight  inside  the  hole  in  the  flue  sheet. 
This  is  followed  by  the  beading  process,  in  which  a  hammer 
is  used  to  turn  over  the  bead,  and  the  latter  finished  with  a 
hand  or  air  beading  tool.  It  was  well  appreciated  by  M.  Gallon 
that  this  work  which  must  be  done  by  shocks  is  quite  liable  to 
loosen  the  flue  in  the  hole,  and  in  fact  to  frequently  necessitate 
the  re-application  of  the  dudgeon  after  the  bead  had  been 
formed.  This  in  turn  increases  the  length  of  the  flue,  so  that 
the  bead  is  no  longer  in  contact  with  the  sheet. 

It  was  also  shown  conclusively  through  experience  that  it 
was  not  advisable  to  use  the  dudgeon  too  frequently  upon  the 
same  holes  in  view  of  the  fatigue  induced  in  the  flue  sheet  and 
the  liability  to  put  it  out  of  shape.  Tools  of  various  kinds 
have  been  devised  abroad  for  carrying  out  the  setting  of  flues 
in  a  better  way,  but  for  many  reasons  these  do  not  seem  to 
be  used  to  any  extent.  Either  they  are  too  light,  and  will  not 
answer  for  the  steel  flues  which  are  now  used  for  locomotive 
work,  or  else  they  cannot  follow  the  inequalities  which  many 
flue  sheets  exhibit  after  a  certain  length  of  service.  Such 
sheets  are  frequently  deformed  to  a  very  great  extent  in  Euro- 
pean countries,  and  are  far  from  affording  flat  surfaces,  so  that 
an  appliance  suitable  for  new  work  will  not  do  for  repairing 
flues. 

The  flue  setting  tool  designed  by  M.  Gallon  consists  of  a  cen- 
tral rod  (a)  whose  lower  end  carries  a  conical  threaded  part 
(b).  On  it  are  mounted  the  split  rings  (c)  carrying  the  elastic 
rings  (d).  The  upper  end  of  the  rod  has  a  head  (e)  by  which 
it  can  be  turned.  When  this  is  done  the  conical  part  spreads 
the  rings  (c)  which  are  strongly  pressed  against  the  sides  of 
the  boiler  flue  (f),  thus  giving  a  solid  fixed  point  for  the  ap- 
pliance to  work  against.  The  flue  is  also  held  well  in  place 
so  that  it  cannot  be  put  out  of  shape  while  the  tool  is  turniftg 


down  the  bead  (g).  Along  the  rod  is  a  cup  shaped  collar  (h) 
which  carries  below  a  circular  rim  (i),  the  latter  used  as  a 
rolling  surface  for  the  set  of  rollers  (j)  doing  the  work. 
Above  it  carries  a  depression  with  ball  bearings  (j)  which  are 
pressed  down  by  a  tightening  nut  (k).  This  latter  screws 
upon  a  thread  (1)  on  the  main  rod  and  is  worked  by  a  fric- 
tion collar  (m)  receiving  pressure  from  a  milled  hand  nut  (k') 
by  means  of  a  small  bearing.  A  ratchet  wheel  (p)  worked  by 
a  handle  (o)  carrying  a  pawl  is  worked  on  the  main  collar  (h) 
and  serves  to  turn  it.  The  box  carrying  the  rollers  (u)  is 
mounted  upon  the  main  collar  as  indicated,  and  there  is  left  a 
certain  play  at  "ui,"  "u2"  and  "uj"  so  as  to  allow  this  box  to 
incline  somewhat.  The  rollers  (j)  with  their  pins  (v)  are 
mounted  so  that  the  pins  run  in  holes  in  the  sides  of  the  box 
so  as  to  give  a  still  further  play.  The  rollers  are  grooved  at 
the  top  so  as  to  fit  upon  the  rolling  way  (i).  On  the  same 
rollers  is  a  second  groove  (z)  which  is  designed  so  as  to  work 
upon  the  end  (g>  of  the  flue  (f)  and  to  turn  it  over  in  the 
proper  way. 

The  appliance  is  worked  as  follows :  It  is  first  blocked  in 
place  by  fitting  it  in  the  end  of  the  flue,  and  by  expanding  the 
rings  so  as  to  hold  it  tightly.  The  main  lever  (o)  is  then 
worked,  and  it  carries  with  it  the  pawl  (n)  by  means  of  a  lug 
so  as  to  operate  the  ratchet  (m),  making  the  nut  (k)  turn 
upon  the  main  threaded  rod.  To  this  end  a  suitable  pressure 
has  been  given  by  turning  the  milled  nut  (k')  by  hand.  Thus 
the  nut  (k)  will  give  a  pressure  upon  the  lower  collar  (h)  and 
the  rollers  through  the  ball  bearings.  At  the  same  time  the 
main  lever  turns  the  principal  ratchet  (p)  and  therefore  the 
collar  (h).  By  means  of  the  lower  rim  (i)  the  rollers  are 
turned  about  by  friction,  and  work  upon  the  end  of  the  flue 
so  as  to  turn  it  down  as  desired.  When  the  pressure  of  the 
nut  (k)  upon  the  rod  (a)  becomes  sufficient,  the  ratchet  (m) 
is  released  by  slightly  unscrewing  the  hand  nut  (k'),  and  the 
tool  can  thus  be  rotated  without  advancing  it,  or  can  be  ad- 
vanced as  desired  so  as  to  complete  the  operation.  Such  ad- 
vance is  controlled  by  the  hand  nut  (k')  as  through  this  is 
thrown  on  or  off  the  advancing  ratchet  (m). 

The  rollers  can  take  the  necessary  inclined  positions  for  the 
work  owing  to  the  play  which  is  allowed,  but  in  all  cases  the 
rollers  rest  upon  the  guiding  surface  (i),  and  have  their  side 
thrust  against  the  rim  of  the  collar.  Rollers  with  different 
profiles  for  carrying  out  various  classes  of  work  are  shown  in 
the  illustration  to  which  the  above  references  are  made.    When 
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DETAILS  OF  GALLON  BEADING   TOOL. 

the  operation  is  finished  the  pawl  (n),  which  is  double,  is 
turned  about  so  as  to  unscrew  the  nut  (k)  and  this  loosens  up 
the  appliance  so  that  it  can  be  removed  and  placed  upon  the 
next  tube.  Owing  to  the  good  work  of  this  tool  it  is  now 
used  in  the  Western  Railway  Co.'s  shops,  and  allows  of  turn- 
ing down  the  ends  of  steel  flues  to  form  wide  beads.  With 
that   company   the   greatest   diameter   of   steel   flues   is   2^   in. 
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with  a  thickness  of  Vs  in.  to  3/16  in.  In  cases  of  this  diameter 
the  flue  ends  project  from  the  sheet  before  beading  }i  in.,  while 
for  a  2-in.  flue  the  projection  is  %  in. 

The  tool  shown  in  the  photograph  is  the  same  exactly  as  that 
which  has  been  described,  except  that  it  contains  an  inverted 
ball  stem,  for  use  where  bushings  are  used  in  flue  holes  before 
the  application  of  the  flue,  and  which  must  be  beaded  on  the 
water  and  on  the  firebox  side.  It  is  of  course  apparent  that  to 
use  this  tool  the  flues  must  be  removed,  and  in  that  contin- 
gency it  adequately  forms  a  bead  for  the  bushing  on  either 
side  of  the  flue  sheet.  A  considerable  progress  in  repairing 
cracked  and  distorted  firebox  sheets  has  been  made  in  France 
through  the  Gallon  system,  in  which  this  last  mentioned  tool 
plays  no  inconsiderable  part.  In  the  instance  of  cracked  webs 
between  flue  holes  the  plan  pursued  is  to  fit  entirely  over  the 
damaged  area  of  the  flue  sheet  a  sheet  of  copper,  and  to  secure 
this  latter  to  the  flue  sheet  by  means  of  bushings  in  each  flue 
hole,  flanged  on  both  the  water  and  the  fire  sides  of  the  sheet. 
In  view  of  the  fact  that  a  very  thin  sheeting  is  employed  it 
must  fit  down  upon  the  flue  sheet  surface,  no  matter  how  dis- 
torted or  bulged  the  latter  may  be. 

So  far  as  securing  this  sheeting  is  concerned,  M.  Ragno,  an 
engineer  of  the  Italian  State  Railways,  uses  in  the  flue  hole 
a  light  copper  bushing  made  of  a  section  of  tubing,  and  fits  it 
into  the  hole,  afterwards  turning  the  projecting  ends  down  on 
either  side  of  the  flue  sheet.  An  improvement  has  been  made 
in  this  method  by  M.  Gallon,  who  uses  steel  bushings  instead 
of  copper.  Through  the  use  of  the  tool  last  mentioned  he  can 
flange  the  ends  so  as  to  give  a  wide  bead  which  will  hold  the 
copper  plating  very  tight.  He  modifies  the  method  of  holding 
the  tool,  which  the  photo  clearly  indicates,  by  substituting  the 
inverted  ball  stem  which  has  been  mentioned,  and  which  is 
extremely  to  the  point  in  view  of  the  fact  that  only  a  simple 
.bushing  need  be  considered  here.  The  main  rod  screws  into  a 
half-round  base  which  fits  upon  and  pulls  against  one  side  of 
the  flue  sheet  while  the  other  side  is  being  beaded  as  has  been 
described.  Except  for  the  fact  that  the  rollers  are  designed 
for  forming  a  wide  bead  the  construction  of  the  applaince  re- 
mains the  same  as  that  which  has  been  described  in  detail. 
The  inside  flange  is  first  made,  then  the  outside,  using  conical 
holes  to  start  with,  and  with  the  larger  opening  outward.  With 
the  flues  all  out,  and  it  is  presumed  in  this  condition  that  they 
will  be  all  removed,  copper  sheeting  can  be  used  on  either  side 
of  the  flue  sheet.  After  bushing  the  holes  with  this  tool  as 
has  been  described  the  boiler  flues  can  be  inserted  in  the  bush- 
ings and  beaded  in  the  usual  way  with  the  same  tool  as  that 
shown  in  the  line  drawing  by  simply  substituting  the  screw  end 
for  the  inverted  ball  stem. 

Some  very  clever  repair  work  is  being  done  on  the  French 
Western  through  the  use  of  these  ingenious,  even  if  some- 
what complicated  tools.  One  of  the  illustrations  shows  a  back 
flue  sheet  in  very  bad  shape.  It  will  be  noted  that  many  webs 
are  fire  cracked  and  broken,  and  that  on  the  section  A-B  a 
bulge  exists  sufficient  to  practically  condemn  it  in  our  practice, 
or  at  least  to  warrant  a  straightening  operation  of  more  or 
less  magnitude.  This  sheet  was  in  fact  considered  as  out  of 
service,  but  by  the  Gallon  method,  and  with  the  tools  which 
have  been  described  and  illustrated,  it  was  repaired  and  re- 
turned to  work,  and  has  been  running  for  over  18  months,  and 
holding  out  well.  In  this  case  copper  bushings  were  used  in 
the  flue  holes  before  the  steel  bushings  were  applied,  and  cop- 
per plating  was  used  all  over  the  outside  or  firebox  side  of  the 
flue  sheet. 

These  repairs  are  not  entirety  applicable  to  American  prac- 
tice as  we  are  not  particularly  troubled  with  broken  bridges 
between  flue  holes.  As  a  rule  when  these  latter  arise  it  is  from 
some  bungling  in  trying  to  straighten  a  bulged  back  flue  sheet, 
.and  with  the  sheet  being  insufficiently  heated  it  breaks  through 
three  or  four  webs  when  the  draw  is  applied  by  means  of  the 
screw  rods  between  the  front  and  back  flue  sheets  to  straighten 
the  firebox   sheet. 

It  is  doubtful  indeed  whether  in  American  practice  it  would 
W»  considered  advisable  to  run  a  flue  sheet  in   such  condition. 


but  the  fact  remains  that  this  was  repaired  and  returned  to 
service,  and  the  two  comparative  cross  sections  are  more  em- 
phatic than  words  can  possibly  be  in  illustrating  the  gravity  of 
the  situation  and  the  nature  of  the  repairs.     A  number  of  com- 
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FLUE  SHEET  BEFORE   AND  AFTER  REPAIRS. 

parative  tests  show  that  repairs  made  by  this  method  have 
been  of  great  advantage,  and  it  has  been  claimed  that  80  per 
cent,  is  realized  on  material  and  labor,  over  that  represented  by 
a  renewal  of  the  sheet.  The  time  for  which  the  boiler  is 
thrown  out  of  service  is  also  lessened  some  60  per  cent.,  even 
although  the  flues  must  be  entirely  removed.  M.  Gallon  states 
that  over  20,000  bushings  have  been  applied  by  his  method  in 
France   and  elsewhere  upon  283  back  flue  sheets. 


Oil  as  Fuel  in  Locomotives. — The  use  of  oil  as  fuel  on  the 
railroads  of  the  United  States  during  the  last  year  greatly  in- 
creased, the  consumption  by  the  roads  in  1909  amounting  to 
19.939.394  barrels,  an  increase  of  3,050,324  barrels,  or  18  per  cent, 
over  the  previous  year.  The  oil  used  by  the  railroads  is  mostly 
crude.  After  a  thorough  investigation  by  an  expert  for  more 
than  a  year,  the  Great  Northern  has  decided  to  use  oil  as 
fuel  on  practically  all  its  locomotives  west  of  Leavenworth, 
Wash.,  in  the  Cascade  Mountains. 


Still  Anothek  Great  Steamship. — The  new  Cunard  liner 
will  be  propelled  by  turbines  operating  quadruple  screws.  Her 
coal  capacity  will  be  6,500  tons  and  her  total  displacement  50,000 
tons — 5,000  tons  more  than  that  of  the  Olympic.  The  design 
of  the  vessel  will,  it  is  said,  include  a  double  bottom  so  ar- 
ranged that  she  may  carry  oil  fuel  should  the  introduction  of 
such  a  method  of  raising  steam  appear  advisable.  Needless  to 
say,  the  fittings  throughout  will  comprise  every  luxury,  includ- 
ing a  swimming  bath,  a  theatre,  and  a  daily  paper.  The  accom- 
modation will  provide  for  650  first-class  passengers,  740  second- 
class,  and  2,400  third-class — a  total  of  3,790,  which  compares 
with  2,500  in  the  Olympic  and  2,200  in  the  Mauretania  and 
the  Lusitania.  The  cost  of  the  vessel  will  probably  reach  close 
on  to  $10,000,000. 
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THE  POWER  OF  A  LOCOMOTIVE  BOILER 


During  the  last  decade  a  revolution  in  opinion  has  taken 
place  in  England  with  regard  to  the  size  of  locomotive  boilers. 
It  has  been  more  and  more  recognized  that  the  power  of  a 
locomotive  is  limited  by  the  amount  of  steam  which  the  boiler 
can  supply,  and  in  this  respect  there  is  a  tendency  to  fall  into 
line  with  American  practice  where  large  boilers  are  the  rule. 
In  this  article  the  writer  proposes  to  trace  the  relation  between 
the  size  of  the  boiler  and  the  power  developed  by  the  locomo- 
tive. 

Before  proceeding  any  further,  it  may  be  as  well  to  review 
briefly  the  conditions  under  which  the  locomotive  boiler  has 
to  work.  In  the  first  place,  owing  to  restrictions  of  space  and 
weight,  it  must  be  an  enormously  rapid  steam  generator.  This 
necessitates  a  large  area  of  heating  surface  compared  with  the 
amount  of  water  carried  in  the  boiler.  Secondly,  owing  to  the 
small  space  available  for  the  grate,  a  high  rate  of  combustion 
must  be  maintained.  This  latter  condition  is  rendered  possible 
by  the  action  of  the  blast-pipe,  and  also  by  the  very  efficient 
circulation  promoted  by  the  vibration  of  the  engine.  It  is  im- 
possible to  get  the  same  rate  of  combustion  on  land  boilers  as 
on  locomotives,  owing  to  the  water  being  unable  to  take  up  the 
heat  sufficiently  quickly,  the  result  being  unequal  expansion, 
local  overheating,  and  consequent  leakage.  It  is  this  very  ef- 
ficient circulation  which,  by  enabling  the  water  to  take  up  the 
bulk  of  the  heat  offered,  maintains  the  efficiency  of  the  locomo- 
tive boiler  at  a  level  vieing  with  the  best  land  and  marine  boil- 
ers in  spite  of  the  distinctly  unfavorable  conditions  for  econom- 
ical fuel  consumption. 

In  laying  out  the  design  of  a  boiler  it  will  be  found  the  lead- 
ing dimensions  are  governed  almost  entirely  by  the  wheel  ar- 
rangment  of  the  engine,  and,  in  the  case  of  large  boilers,  by  the 
limits  imposed  by  the  loading  gage.  The  length  of  the  boiler 
must  be  considered  in  conjunction  with  the  wheel-base.  The 
front  tube-plate  is  generally  level  with  the  back  of  the  cylin- 
ders, and  the  length  of  the  barrel  is  fixed,  in  the  case  of  four 
or  six  coupled  inside  cylinder  engines,  by  the  amount  of  room 
required  for  the  cranks.  This  generally  necessitates  the  fire- 
box being  sloped  up  at  the  back  to  clear  the  trailing  axle,  al- 
though, in  the  case  of  small  engines  with  a  short  fire-box,  it  is 
sometimes  feasible  to  drop  the  fire-box  between  the  axles.  The 
height  of  the  boiler  will  be  governed  by  the  relation  of  its 
diameter  to  the  size  of  the  driving-wheels,  although  sometimes 
a  boiler  may  have  to  be  raised  in  order  to  get  sufficient  depth 
for  the  fire-box  when  the  latter  is  carried  over  one  of  the  axles, 
and  the  diameter  of  the  wheels  is  large.  The  diameter  of  the 
boiler  is  generally  as  small  as  is  consistent  with  obtaining  suf- 
ficient room  for  the  tubes,  the  number  and  diameter  of  which 
will  depend  on  the  heating  surface  required. 

The  power  developed  by  a  locomotive  boiler  is  limited  chiefly  by 
the  size  of  the  grate,  and  by  the  maximum  rate  of  coal  consump- 
tion. As  regards  the  latter  point,  through  the  kindness  of  Mr. 
S.  D.  Holden,  the  locomotive  superintendent  of  the  Great  East- 
ern Railway,  the  writer  was  recently  afforded  opportunities  of 
noticing  the  rate  of  firing  on  express  trains,  and  as  a  result  of 
his  observations  he  is  enabled  to  state  that  the  rate  of  coal  con- 
sumption reached  as  high  a  value  as  150  pounds  per  square  foot 
pA  hour  for  a  period  of  10  minutes,  the  average  on  a  non-stop 
run  of  90  minutes'  duration  being  90  pounds  per  square  foot 
per  hour.  The  size  of  the  grate  was  21.6  square  feet,  and  the 
load  behind  the  tetider  was  300  tons,  the  average  booked  speed 
being  45  miles  per  hour. 

The  amount  of  water  required  by  a  locomotive  is  usually 
stated  as  being  from  22  to  30  pounds  per  indicated  horsepower- 
hour,  the  rather  excessive  amount  being  generally  credited  to 
the  very  wet  steam  which  the  locomotive  boiler  is  accused  of 
supplying,  some  authorities  stating  that  the  dryness  fraction 
is  as  low  as  60  per  cent.  In  order  to  obtain  some  light  on  this 
debatable  point,  the  writer  recently  calculated  the  steam  con- 
sumption from  a  set  of  indicator  cards  taken'  from  an  express 
engine,   and,   assuming   different   dryness   fractions,  plotted  the 


cards  on  an  entropy  chart  until  the  horsepower  of  the  entropy 
diagram  agreed  with  the  horsepower  of  the  actual  card.*  As  a 
result  he  found  that  the  average  wetness  of  the  steam  during 
admission  did  not  exceed  10  per  cent.,  even  when  working  heav- 
ily with  the  regulator  wide  open.  The  steam  consumption  meas- 
ured from  the  indicator  cards  varied  between  16  and  18  pounds 
per  indicated  horsepower-hour,  the  higher  figure  being  for  a 
cut-off  of  25  per  cent.,  hence  the  water  consumption  to  be  deb- 
ited to  the  cylinders  would  be  about  19  pounds  per  indicated 
horsepower-hour.  Nevertheless  it  is  a  fact  that  the  water  con- 
sumption, as  measured  from  the  tender,  is  from  22  to  25  pounds 
per  indicated  horsepower-hour,  and  hence  it  is  necessary  to  see 
what  becomes  of  the  remainder.  Some  of  the  steam  is  used  by 
the  injectors  and  also  by  the  brake,  and  a  certain  amount  is 
wasted  at  the  safety-valves,  and  there  is  also  a  loss  of  water  at 
the  injector  overflow.  Reckoning  that  the  steam  used  by  the 
injector  is  i  pound  for  every  10  pounds  of  water  fed  into  the 
boiler,  which  means  2  pounds  per  indicated  horsepower-hour  ac- 
counted for  by  the  injector,  and  putting  the  supply  to  brakes, 
waste  at  safety  valves,  and  injector  overflow,  at  10  per  cent,  of 
the  total,  say  2j^  pounds  per  indicated  horsepower,  we  have: 

Ste^m  used  by  cylinders  per   I.  H.  P.   houf  =    19  lbs. 
"  "        injector  per   I.  H.  P.  hour     =     2     " 

"        brakes,  etc  =     2j^ " 

Total 231/2 

As,  however,  the  chief  demand  made  on  the  boiler  while  run- 
ning is  that  of  the  engine,  the  brakes  and  safety  valve  losses 
only  occurring,  as  a  rule,  when  steam  is  shut  off,  we  shall  be 
justified  in  assuming  that  the  average  call  for  steam  is  21  pounds 
per  indicated  horsepower. 

The  evaporative  power  of  the  boiler  is  generally  given  in 
pounds  of  water  evaporated  from  feed  temperature  per  square 
foot  of  heating  surface  per  hour,  and  depends  on  the  rate  of 
coal  consumption  and  the  ratio  of  heating  surface  to  grate  area. 
This  ratio  varies  between  60  and  100,  the  average  being  from 
75  to  80.  With  a  ratio  of  less  than  60,  the  flue  area  will  prob- 
ably be  so  much  reduced  as  to  require  a  sharp  blast,  as  was  ex- 
emplified in  the  oft-quoted  experiments  on  the  French  boiler,  in 
which  it  was  shown  that  for  the  same  coal  consumption  the 
evaporation  was  approximately  the  same  with  half  the  tubes 
plugged  up  as  with  all  the  tubes  open.  It  does  not  generally 
seem  to  have  been  noticed,  however,  that  from  50  to  80  per  cent, 
more  draft  was  required  to  maintam  the  same  coal  consumption 
when  half  the  tubes  were  plugged  up.  As  regards  the  upper 
limit  of  the  ratio,  viz.,  100,  if  this  is  obtained  by  crowding  the 
tubes  together  or  by  making  them  of  abnormal  length,  the  ad- 
vantage will  be  more  apparent  than  real.  Crowding  the  tubes 
together  obstructs  the  circulation  of  the  water,  and  abnormal 
length  will  result  in  increased  frictional  resistance  for  the  hot 
gases,  and  in  addition  the  last  foot  or  two  of  length  is  not  of 
much  heating  value,  owing  to  the  reduced  temperature  of  the 
^ases.  In  the  following  investigation  the  ratio  of  heating  sur- 
face to  grate  area  will  be  taken  as  75;  that  is  to  say,  the  heat- 
ing surface  is  75  times'  the  grate  area. 

Before  proceeding  any  further,  it  will  be  as  well  to  calculate 
the  amount  of  water  evaporated  per  pound  of  coal,  and  to  do 
this  we  will  assume  that  the  steam  pressure  is  170  pounds  gage, 
the  dryness  fraction  0.9,  the  feed  teraperature  60  degrees  F.,  and 
that  the  boiler  efficiency  is  70  per  cent.,  with  coal  having  a  calo- 
rific value  of  14,000  British  thermal  units. 

From  the  steam  tables  the  sensible  and  total  heats  of  steam  at 
170  pounds  gage,  when  evaporated  from  water  at  60  degrees  F., 
are  348  and  1 136.3  British  thermal  units,  respectively,  so  that  the 
heat  required  to  evaporate  i  pound  of  steam  of  0.9  dryness, 

1 136.3  X. 9 +  288 

=  =  1051.5  B.  T.  U. 

10 
and  the  water  evaporated  by  one  pound  of  coal 
14,000  X  .7 

=  =  9.3  pounds. 

105 1. 5 
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If  C  be  the  coal  consumption  per  square  foot  of  grate  per 
hour,  then  the  evaporation  per  square  foot  of  the  heating  sur- 
face per  hour 

9-3  XC 

z=  E  =  =  0.124  X  C  pounds. 

75 
As  the  power  exerted  by  a  locomotive  is  generally  given  as  so 
many  pounds  tractive  force  at  a  certain  speed,  it  will  be  con- 
venient to  reduce  the  boiler  power  to  its  equivalent  tractive 
force.  To  do  this,  it  will  be  necessary  to  assume  that  the  rate 
of  evaporation  is  constant,  although,  strictly  speaking,  this  is 
not  the  case,  as  the  power  of  the  boiler  increases  with  the  blast 
of  the  engine. 

Let  T  be  the  cylinder  tractive  force  in  pounds. 
I.  H.  P.  be  the  cylinder  indicated  H.P. 
V  be  the  velocity  in  miles  per  hour. 

I.  H.  P.  X  33>ooo  X  60  I.  H.  P. 

Then  T  = =  375 .    .    .     (i) 

5280  X  F  V 

If  the  grate  area  be  denoted  by  G,  we  have,  taking  the  steam 
consumption  at  21  pounds  per  I.  H.  P. 

G  X  C  X  9-3 

=    I.  H.  P.     ......    (a), 

substituting  for  I.  H.P.  in  (i) 

375  X  G  X  C  X  9.3  GXC 

T   =  =   166  ...     (3) 

21  F  V 

If  H  represents  the  heating  surface,  then  (2)  becomes 

EXH  ,.:■:/, 

=  I.H.P .    .    t4> 

21  ■ 't'^'^N'. 'x%'r"  •;'■■■ 

E  being  as  before  the  evaporation  per  square  foot  of  heating 
surface  per  hour.    Substituting  (4)  in  (i)  we  get 

375XEXH 


T  = 


21  XV 


375X0.124CXH 
21  XF 
CXH 


=  2.21 


>»: 


.   (sX 


By  introducing  a  factor,  say,  .85,  representing  the  mechanical 
efficiency  of  the  locomotive,  and  assigning  ^  -  suitable  value  to 
C,  we  shall  obtain  expressions  giving  the  available  tractive  force 
at  the  rails.  For  instance,  if  the  maximum  coal  consumption 
be  put  at  120  pounds  per  square  foot  of  grate  per  hour.-then 
r,  =  0.85  T  '  ''  ■ 

G 
-—  (0.85  X  166  X  120)  —  '  * 

'     .       .  F 

G 
Ti  =  16,936  — (6) 

^                        H 
T,  =  (0.85  X  2.21  X  120) 

V 
H 

=  '''    y       •,     •     • vv^-     (7) 

where  Ti  is  the  available  tractive  force. 

In  order  to  find  the  load  that  can  be  hauled,,  divide  the  trac- 
tive force  as  given  by  the  resistance  per  ton  at  the  required 
speed,  and  the  quotient  will  give  the  gross  load  in  tons.  By  in- 
verting V  and  Ti  as  the  total  resistance  of  the  trailfi,  we  can 
determine  the  velocity  that  will  be  acquired.  At  low  velocities 
the  tractive  force  as  found  above  may  exceed  the  tractive  force 
of  the  engine  as  found  in  the  usual  way;  of  course,  the  lower 
value  should  be  taken. 

As  a  numerical  example  let  us  take  the  case  of  an  express 
engine  working  a  train  at  a  speed  of  60  miles  per  hour  on  the 
level,  and  suppose  that  the  engine  has  a  grate  area  of  20  square 
feet,  and  that  the  weight  of  the  engine  and  tender  is  90  tons. 
Then,  taking  Eqn.  (6).  we  have  as  the  total  tractive  force 

G         16,930  X  20 

T  -  16,930  —  = =  5,643  lbs. 

V  60 


At   a  speed  of  60  miles  per  hour  the  resistance  per  ton  it 

about  16  pounds. 

5.643 
Hence  the  gross  load  =  ==  353  tons 

and  the  net  load  behind  the  tender  will  be  350  —  90  =  263  tons 
approximately,  equal  to  twenty  six-wheeled  vehicles.  Such  a 
load  would  probably  be  as  much  as  an  engine  having  18-inch  by 
26-inch  cylinders  could  manage,  especially  if  a  side  wind  was 
blowing.  / 

The  chief  value  of  the  big  boiler  lies  in  the  fact  that  it  carries 
so  large  a  bulk  of  hot  water  thit,  should  the  steam  pressure  show 
a  tendency  to  fall  when  nearing  the  top  of  a  long  bank,  the  feed 
can  be  shut  off,  thus  temporarily  increasing  the  boiler  power  by 
some  25  per  cent.,  owing  to  the  fact  that  the  latent  heat  of  evap- 
oration only  has  to  be  supplied.  With  the  modern  big  boiler 
some  3  or  4  miles  can  be  run  with  the  feed  shut  off  without  let- 
ting the  water  level  drop  dangerously  low. 

For  a  similar  reason  it  is  advisable  not  to  sacrifice  water  space 
to  heating  surface  in  engines  which  have  to  stop  and  start  fre- 
quently. Such  engines  generally  need  to  accelerate  the  speed 
rapidly,  and  it  is  of  great  use  to  be  able  to  hold  the  injector  off 
until  the  speed  has  been  attained  and  the  boiler  can  be  filled  up 
as  soon  as  steam  is  shut  off,  thus  preventing  the  safety  valves 
from  lifting. 

In  conclusion,  the  writer  would  emphasize  the  fact  that  such 
calculations  as  the  above  must  not  be  regarded  as  rigidly  cor- 
rect, as  the  conditions  under  which  the  locomotive  works  are 
continually  chaniging.  At  the  same  time  the  numerical  con- 
stants inserted  in  the  formulae  given  above  are  such  as  to  give 
loads  which  are  within  the  power  of  an  engine  under  distinctly 
adverse  circumstances. — C.  Hugh  Sumner  in  the  Engineering 
Review. 


INCREASING  USB  OF  SUPERHEATERS 


In  1901  the  Canadian  Pacific  introduced  the  use  of  superheated 
steam -on.  locomotives  in  America  and  nearly  500  Vaughan  Horsey 
superheaters  are  now  in  service  on  that  road.  The  Atchison, 
Topeka  &  Santa  Fe,  with  168  locomotives  thus  equipped,  comes 
second  in  the  list  of  twenty  roads  in  this  country  now  trying 
out  a  total  of  eight  types  of  superheater.-;.  The  Schmidt  super- 
heater is  used  on  130  railroads  in  Europe,  applied  toyover  5,000 
engines.  The  adoption  of  superheaters  in  this  country  has,  on 
the  other  hand,  been  along  more  conservative  lines,  no\withstand- 
ing  the  fact  that  nearly  all  the  roads  using  them  report  a  mate- 
rial saving  in  coal  and  at  least  half  the  number  find  no  increased 
cost  in  running  repairs.  The  most  serious  trouble  experienced 
has  been  in  leaky  gaskets  and  filling  of  front  end  and  flues  with 
cinders. 

The  question  of  the  amount  of  superheat  is  a  most  important 
one.  The  Purdue  tests  have  shown  that  the  first  80  to  100 
degrees  superheat  do  not  make  the  same  proportional  decrease 
in  coal  consumption  as  do  the  second  80  or  100  degrees.  Euro- 
pean practice  is  to  superheat  until  the  temperature  is  500  to  600 
degrees  Fahrenheit  or  over,  in  fact,  as  high  as  possible,  and  still 
maintain  good  lubrication,  with  forced  lubrication  for  the  bal- 
anced piston  valves.  This  general  practice  applies  to  simple  and 
to  compound  locomotives;  in  both  cases  the  attempt  appears  to 
be  to  prevent  condensation  in  the  cylinder.  This  makes  an 
expensive  construction  to  maintain,  and  it  has  not  met  with 
favor  in  this  country. 


The  Order  of  the  Harriman  Lines  for  196  freight  locomo- 
tives to  cost  about  $4,000,000,  and  which  was  placed  with  the 
Baldwin  Locomotive  Works  in  Philadelphia,  has  created  much 
favorable  comment  and  is  looked  upon  as  the  beginning  of  more 
liberal  equipment  purchases  on  the  part  of  the  railroads.  In 
itself  it  is  one  of  the  largest  locomotive  orders  ever  placed  at  one 
time  and  will  keep  the  Baldwin  plant  busy  for  some  time 
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AN  EFFIOBNT  TIRE   HEATER 


The  accompanying  illustration  shows  the  detail  construction 
of  an  oil  heater  which  has  been  constructed  at  the  West  Spring- 
field shops.  It  has  been  installed  on  the  floor  of  the  shop,  where 
the  tires  can  be  handled  by  the  cranes,  and  in  close  proximity 
with  the  drawing  wheel  gang. 


V  Needle  V«It« 

XNil'lile 

HNil'pIe 
^  Nee<lle  Valve 


The  apparatus  is  carried  by  a  2]4  by  ^  in.  bar  about  78  in. 
long,  which  is  provided  with  a  number  of  ^  in.  holes  in  ad- 
dition to  a  10  in.  slotted  opening  of  the  same  width  at  one  end. 
This  bar  is  secured  across  the  front  end  ring  and  carries  the 
weight  of  the  motor  and  gearing.  Three  gears  are  provided, 
the  one  connected  to  the  motor  having  18  teeth,  which  meshes 
with  a  28  in.  gear,  which  in  turn  meshes  with  a  148  tooth  gear. 
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TIRE    HEATER   DETAILS. 

It  consists  of  a  base  built  up  of  two  plates  properly  grooved. 
to  which  are  connected  the  air  and  oil  pipes  of  four  burners,  as 
well  as  two  supply  pipes.  These  burners  are  of  simple  and 
efficient  construction,  which  is  clearly  shown  in  the  illustration. 
They  give  an  intense  heat  ?nd  a  very  large  flame,  which  will 
heat  a  bank  of  eight  tires  very  rapidly. 


each  being  a  i  in.  face,  giving  a  ratio  of  about  i  to  814  revolu- 
tions between  the  cutter  and  the  air  motor.  ^ 

On  the  large  gear  is  a  universal  joint,  which  connects  to  a 
J'i  in.  square  bar,  that  has  a  sliding  connection  with  a  long 
piece  of  tubing,  the  end  of  which  is  reduced  and  squared  on  the 
inside  to  5/16  in,  across  the  flats.  This  reduced  end  is  5  in. 
long  and  over  it  is  shrunk  a  3/16  in.  sleeve.  The  tube  is  i^  in. 
outside  diameter  for  the  rest  of  its  length,  which  is  varied  to 
suit  the  length  of  the  front  end  and  carries  at  its  other  end 
another  universal  joint,  which  in  turn  connects  the  flue  cutter 
or  roller.  The  14  in.  square  bar  is  of  considerable  length  and 
permits  a  variable  extension  to  be  obtained  as  desired. 

For  the  flue  roller  the  motor  is  connected  directly  to  the  first 
universal  joint,  a  different  holder  being  provided,  as  is  shown 
in  the  illustration. 

When  this  apparatus  is  arranged  in  th^  front  end  a  small 
clamp  is  secured  to  the  throttle  of  the  air  motor  and  the  rod 
carried  forward  permits  one  man  to  either  cut  or  roll  the  flues. 


AIR  DRIVEN  FLUE  CUTTER  AND  ROLLER 


A  machine  which  will  permit  the  cutting  out  of  one  flue  per 
minute  in  the  front  end  of  a  locomotive,  requiring  the  services 
of  but  one  man,  is  in  use  at  the  Readville  shops,  and  is  shown 
in  the  accompanying  illustration. 


Motive  Power  for  Panama  Canal. — Instead  of  the  familiar 
old  towpath  mule  giant  electric  locomotives  will  move  the  ship- 
ping through  the  Panama  Canal  locks.  The  ordinary  locomo- 
tive would  spin  its  wheels  wildly  and  ineffectively  upon  the 
usual  form  of  steel  rail  when  its  drawbar  felt  the  weight  of  a 
twenty-thousand-ton  warship,  but  the  big  electric  locomotives 
will  be  geared  to  the  tracks  by  a  middle  rail  cut  into  the  form 
of  a  rack  giving  enormous  tractive  power. 


^  dlMT*  to  be  ibniBk  on 


Hi 


^m^ 


-Lenjlh-tfr^ort  Front-End — ^ 

.'Kouokletlo  be  driTen  00.        Flue  Cutter. 

Pio  to  1>c  drlTen'loto  Tnbc  ai 
KnuelilM  to  be  drlvon  en  Pta. 


Saine-oi-ter-Fliie-G««6* 


B^.  8oek«t  to  PH 
-    OBttln(Xoal 


---I 


Now  U  Uttle  Olint  'I  I  _,        _    „ 

Motor  to  bo  UMd.    ^  Floe  Roller 

DETAILS   AND   ARRANGEMENT  OF  VERY   EFFECTIVE   FLUE   CUTTER   AND  ROLLER. 


t'EBRUARY,   1911. 


AMERICAN    ENGINEER   AND   RAILROAD    JOURNAL. 


T3 


A  NEW  CUTTER  HEAD 


\ALUE  IN  FRONT  END  SPARKS 


The  user  of  every  high  speed  matcher  is  interested  in  the 
production  of  flooring  at  the  lowest  price  consistent  with  good 
work.  He  feels  the  necessity  of  procuring  tools  and  appliances 
that  will  not  only  do  good  work,  but  also  such  as  will  add  con- 
ventende  for  the 
tages.  Herewith 
Head,  manufactured  by  Samuel  J.  Shimer  &  Sons,  Milton,  Pa., 
the  latest  members  of  the  large  family  of  cutter  heads  on  the 
market. 


wdfkmeiO  with   genuine    labor-saving   advan- 
is    illustrated    the    "Shimer    Limited"    Cutter 


Considerable  interest  attached  to  the  experience  of  the  Prus- 
sian State  Railway  authorities  in  the  utilization  of  the  smoke- 
chamber  waste  from  their  locomotives.  This  waste  consists  of 
the  particles  of  unconsumed  fuel  drawn  by  the  strong  draught 
from  the  fire-box  through  the  tubes,  and  then  deposited  in  the 
smoke  box  beneath  the  funnel.  The  product,  which  varies  in 
size  from  a  grain  of  sand  to  a  hazelnut,  is  really  hard  coke,  and 
was  previously  thrown  on  heaps  to  be  sold  at  low  prices  for  use 
in  road  construction.     Attempts  to  employ  it  as  fuel  were  not 


THE       SHIMER    LIMITED       CUTTER    HEADS. 


In  construction  this  head  closely  resembles  the  regular  "Up- 
to-Date"  and  "Best  of  All"  Cutter  Heads  which  have  been  the 
standard  tools  for  several  years,  but  differs  therefrom  in  the 
method  of  attaching  them  to  the  spindle ;  in  the  construction  of 
the  tit  seats  and  of  the  bit  designed  for  faster  cutting;  in  the 
greater  strength  of  the  holding  bolts,  and  especially  in  the  self- 
centering  device  which  clings  to  the  spindle  when  drawn  up, 
securing  it  firmly  thereto.  The  spindle  gripping  device  is  posi- 
tive and  effective  in  its  purpose  of  holding  fast  to  the  spindle, 
as  also  in  centering  the  head  for  a  more  uniform  action  of  the 
cutters.  This  is  accomplished  by  having  the  central  bore  of  the 
head  tapered  and  having  a  rotatable  cap  and  nut  fitted  in  the 
upper  portion.  Into  this  bore  a  taper  collet  projects,  having  an 
uppei  threaded  portion  fitting  the  rotatable  nut.  When  the  top 
nut  is  drawn  up  the  collet  contracts  and  binds  itself  firmly  to 
the  spindle.  This  device  is  simple  and  effective  and  one  not 
likely  to  get  out  of  order. 

To  match  flooring  at  the  rate  of  150  to  170  lineal  feet  per 
minute  the  side  heads  must  be  in  perfect  balance  and  the  bits 
must  be  jointed.  The  foregoing  description  has  shown  that  the 
heads  are  bound  to  be  perfectly  centered,  and  for  the  jointing 
the  manufacturers  provide  a  practical  hand  jointing  machine. 
These  heads  are  made  either  solid  or  with  the  expansion  feature 
as  may  be  preferred.  All  cutters  are  preferably  made  of  high 
quality  tool  steel  tempered  to  file.  They  hold  an  edge  for  any 
hard  lumber  for  five  hours  and  in  many  instances  for  a  ten- 
hours'  run. 


successful  even  when  it  was  mpide  into  briquettes  with  tar,  but 
very  satisfactory  results  are  nov/  being  obtained  by  distilling  it, 
employing  the  gas  so  produced  in  gas  engines  and  converting 
the  power  into  electricity.    The  Prussian  State  Railway  has  al-    / 
ready   si.x  plants  working,  and  the  other   German   railways   are .  y 
following  suit.    It  is  estimated  that  the  Prussian  railway  system  ~ 
will  obtain  160  million  kilos  of  the  waste  coke  annually,  capable 
of  generating  25,000  horsepower  daily.     The  actual  cost  of  the 
electricity — ^without   allowing    for   depreciation    and   interest    on 
capital  outlay — is  calculated   at  about  three  pfennigs,  say  one- 
third  of  a  "penny"  (two  cents)  per  kilowatt-hour. 


The  Value  of  an  Apprenticeship. — There  is  nothing  that  will 
ever  take  the  place  of  an  apprenticeship.  There  is  no  trade 
school  or  training  school  in  the  country  that  will  turn  out  young 
men  or  boys  who  are  capable  of  entering  a  shop  and  competing 
with  the  average  mechanic;  while  they  may  be  taught  consid- 
erable "book  learning,"  their  practical  instruction  must,  of  neces- 
sity, be  limited.  There  is  nothing  that  will  take  the  place  of 
practical  experience.  Manual  training  in  our  public  schools  may 
bring  out  the  talent,  may  display  the  genius,  but  the  fraternities 
and  sororities  of  our  high  school  system  have  made  too  many 
boys,  who  are  natural  born  mechanics,  "shun"  the  actual  work, 
and  dread  the  thought  of  an  apprenticeship,  it  not  being  in  keep- 
ing with  the  social  and  snobbish  ideas  gained  from  the  fraterni- 
ties and  sororities  while  passing  through  high  school. — F.  W. 
Thomas,  Supervisor  Apprentices,  A.,  T.   &  S.  F.  Ry. 


Freight  Train  Resistance  :  Its  Relation  to  Car  Weight,  by 
Edward  C.  Schmidt,  has  just  been  issued  as  Bulletin  No.  43  of 
the  Engineering  Experiment  Station  of  the  University  of  Illinois. 
This  bulletin  presents  the  results  of  tests  made  upon  ^2  freight 
trains  in  regular  service,  in  order  to  determine  their  train  re- 
sistance. These  tests  were  undertaken  to  study  the  effects  upon 
train  resistance  of  both  speed  and  the  average  weight  of  the  cars 
composing  the  train.  The  results  show  the  usually  accepted  in- 
fluence of  speed  upon  resistance,  and  they  reveal  a  still  greater 
influence  of  average  car  weight  in  effecting  changes  in  resistance. 
For  trarns  composed  of  care  weighing  15  tons,  on  the  average, 
the  resistance  is  shown  to  vary  from  7J^  lb.  per  ton  at  5  miles  per 
hour  to  13^  lb.  per  ton  at  40  miles  per  hour;  while  for  trains 
composed  of  cars  weighing  75  tons,  the  resistance  is  shown  to 
vary  from  3  lb.  per  ton  at  5  miles  per  hour  to  5^  lb.  per  ton  at 
40  miles  per  hour.  Copies  of  Bulletin  No.  43  may  be  obtained 
gratis  upon  application  to  W.  F.  M.  Goss,  Director  of  the  En- 
gineering Experiment  Station,  University  of  Illinois,  Urbana, 
Illinois.  ■ 


New  Shops  for  the  Boston  and  Maine. — The  general  repair 
plant  for  which  the  Boston  and  Maine  now  is  seeking  a  site  will 
cost  about  $3,000,000  above  the  land  and  will  employ  several 
thousand  men,  with  the  possibility  of  still  greater  development 
in  years  to  come.  The  buildings  will  be  of  the  most  approved 
fireproof  construction  and  will  be  intended  to  take  care  of  the 
bulk  of  the  locomotive  and  car  repair  work  on  all  of  the  Boston 
divisions,  so  for  that  reason  it  most  be  conveniently  situated 
with  reference  to  accessibility  from  Boston.  • 
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COLD  SAW  CUTTING  OFF  MACHINE 

fi> 

The  constantly  increasing  demand  for  metal  sawing  or  cutting 
machines  and  the  value  of  equipment  of  this  kind  in  all  metal 
manufacturing  plants,  singularly  enough  does  not  appear  to  be 
realized  by  a  great  number  of  manufacturers.  For  instance,  many 
plants  have  lathes  in  operation  cutting  up  shafting,  bar  stock, 
gear  blanks  and  the  still  slower  method  of  slotting  flats,  such  as 
locomotive  rods,  valve  gears,  etc. 

The  Newton  Machine  Tool  Works,  Inc.,  of  Philadelphia,  Pa., 
has  devoted  considerable  study  to  the  development  of  this  appli- 
ance, and  in  their  new  design  herein  illustrated  have  produced  a 
machine  with  which  feeds  are  now  obtained  equal  to  five  times 
that  obtained  by  the  old  design  of  machines.  In  their  time  these 
latter  were  amply  heavy  to  drive  the  solid  tooth  blades  then  used 
to  their  maximum  efficiency.  However,  with  the  introduction  of 
high  speed  cutting  steels,  and  their  incorporation  in  cold  sawing 
equipment,  the  blades  now  being  known  as  inserted  tooth  high 
speed  saw  blades,  the  advantages  in  high  productive  capacity  of 
cold  sawing  machines  was  quickly  realized.  For  instance,  a  12  in. 
square  billet  of  .70  carbon  was  cut  off  in  10  minutes,  and  an  Syi 


pinion  are  cut,  carries  a  solid  bronze  worm  wheel  with  teeth  ot 
steep  lead,  the  angle  calculated  to  operate  with  the  minimun 
amount  of  power  lost  through  friction,  which  is  actually  less 
than  spur  gear  driven  machines  on  account  of  a  few  connection:. 
The  driving  worm  to  be  hardened  and  fitted  with  roller  thrusrt 
bearings,  both  these  and  the  worm  wheel  to  be  encased  for  con- 
tinual lubrication,  and  the  horizontal  driving  shaft  to  have  a  bear 
ing  on  each   side  of  the  driving  worm.     The  bearings   for  th^ 
worm  wheel  and  driving  worm  shafts  to  be  cast  solid  with  th 
saddle  in  order  that  all  stresses  may  be  self-composed,  and  all 
bearings  to  be  bushed  where  necessary.     The  machine  to  hav 
constant  friction  feed,  variable  in  rate,  with  power  quick  retur; 
and  hand  adjustment. 

All  operating  levers  to  be  placed  conveniently  to  facilitate  th. 
maximum  output  by  decreasing  the  idle  time  of  the  machine,  an' 
the  feed  screw  to  have  a  bearing  at  both  ends  to  permit  of  this 
always  being  maintained  in  tension.     The  spindle  saddles  to  b 
of  heavy  boxed  type  construction,  to  have  a  bearing  the  full  widti: 
and  full  length  of  the  saddle  on  the  bed  of  the  machine,  wit! 
underlocking  gibs  cast  solid  and  adju.stments  made  by  means  o- 
taper   shoes   and   square   sheer  bearings  on   the   saw  side.     Th- 
saddle  to  be  fitted  to  the  sheers  by  hand  scraping  and  to  bo  fitte. 


POWERFUL    NEWTON    METAL    SAW. 


in.  diameter  round  billet  of  .45  carbon  was  cut  off  in  6^  minutes. 
Two  rod  cuts  have  been  made  with  the  new  machine  12  in.  deep 
with  the  rod  5  in.  thick,  and  the  time  of  cutting  only  17  minutes. 
While  this  is  slightly  excessive,  many  forges  are  obtaining  feeds 
of  from  }i  in.  to  i  in.  per  minute  on  a  large  proportion  of  their 
output.  These  cuts  referred  to  are  not,  however,  presented  as 
speed  tests,  but  to  demonstrate  the  steady,  even  motion  of  the 
best  obtainable,  or  inserted  tooth  saw  blades,  when  used  on  New- 
ton machines. 

In  the  construction  of  the  modern  machines  to  obtain  this  out- 
put only  the  best  of  materials,  the  most  accurate  fitting  in  con- 
struction, and  the  heaviest  and  well  braced  castings  are  used. 
There  is  only  one  important  bracket  on  the  machine,  and  this 
carries  with  the  bearings  for  both  of  the  only  two  shafts  that 
have  opposed  stresses.  The  design  of  every  machine  must  adhere 
to  specifications  similar  to  the  following: 

Spindles  finished  by  grinding,  fitted  to  the  saddle  by  hand 
scraping,  and  the  pinion  driving  the  spindle  gear  to  have  the 
teeth  cut  from  the  solid  shaft.  The  spindle  to  revolve  in  capped 
bearings,  to  compensate  for  wear,  to  be  supported  at  both  ends 
and  to  be  equal  in  length  over  all  to  the  diameter  of  the  saw 
blade,  and  the  driving  gear  to  be  mounted  between  the  end  brack- 
ets.   The  worm  wheel  shaft,  from  which  the  teeth  of  the  driving 


with  dogs  for  tripping  the  positive  safety  release  for  each  of  th 
extreme  positions  of  the  saddle,  and  also  the  adjustable  automati. 
release  to  the  feed,  and  in  order  to  facilitate  the  operations  o:- 
broad  or  angular  work,  the  hand  wheel  to  be  fitted  on  the  square! 
end  of  the  adjusting  screw.    The  base  of  the  machine  is  one  soliu 
casting  and  comprises  the  bearings  for  the  saddle  and  the  sup 
ports  for  the  driving  mechanism  in  addition  to  the  work  tabl 
which  has  "T"  slots  cut  from  the  solid,  and  the  pans  for  th 
lubricating  system  are  also  cast  solid.    The  base  and  outer  bracke 
to  have  finished  pads  to  permit  of  changing  the  machine  fror 
belt  to  direct  motor  drive  by  simply  bolting  on  the  motor  bracket, 
as  the  attaching  faces  are  finished  before  shipping  the  machine 
whether  the  machine  is  sold  for  belt  or  motor  drive,  and  all  ma 
chines  to  be  furnished  complete  with  pump,  piping  and  attach 
ments  for  lubrication,  as  experience  has  proven  that  to  be  effec 
tive  all  heat-absorbing  and  lubricating  materials  must  be  deliv 
ered  at  the  point  of  cuting.    Especially  is  this  true  on  the  inserte  ' 
high  speed  saw  blades. 

This  design  of  machine  is  practically  self-contained.  It  occu 
pies  little  floor  space,  and  on  account  of  the  few  parts  used  an 
the  attention  to  the  best  combinations  of  metal  for  the  transmit 
ting  gears,  a  very  low  maintenance  cost  is  obtained,  especially  i 
saw  blades,  as  there  is  no  jar  or  chatter  to  the  drive,  and  an. 
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unequal  pressures  are  gradually  taken  up  by  the  angle  of  the 
worm  and  worm  wheel. 

At  the  time  of  designing  the  older  type  of  machine  a  cold  saw 
cutting  oflf  machine  was  thought  to  be  of  a  very  rough 
nature,  to  be  operated  by  unskilled  help,  and  while  the  present 
type  of  machine  requires  no  skill  for  its  operation  on  account  of 
its  simplicity,  much  better  results  can  be  obtained  by  operators 
having  at  least  some  knowledge  of  mechanics,  as  one  so  familiar 
pays  better  attention  to  securely  clamping  the  work,  a  neglect  of 
which  causes  80  per  cent,  of  the  complaints  on  equipment  of  this 
description.  The  chief  consideration  of  the  development  of  these 
machines  is  based  on  the  fact  that  a  cold  saw  to-day  is  a  machine 
tool  on  which  the  sawing  is  in  reality  a  milling  operation,  and 
operates  under  considerations  much  more  delicate  than  encoun- 
tered in  the  operation  of  the  horizontal  or  knee  type  milling 
machine  on  account  of  the  large  diameter  and  necessarily  narrow 
width  of  the. blades. 


COLBURN  HEAVY  DUTY  DRILL  PRESS 


It  is  a  well-known  fact  in  connection  with  the  general  develop- 
ment of  machine  tools  which  has  been  a  prominent  feature  of 
recent  years  that  the  faithful  and  indispensable  drill  press  was 
probably  the  last  to  receive  attention.  The  drill  presses  of  only 
twenty  years  ago  were  crude  and  unsatisfying,  that  is,  at  least 
so  far  as  confined  to  railroad  shops.  They  were  not  designed  to 
meet  the  equal  requirements  of  strength  and  rigidity  within 
reasonable  compactness,  and  they  either  embodied  an  unwar- 
ranted overplus  of  stock,  or  such  a  lack  of  it  as  to  prevent  any- 
thing like  a  wide  operating  range. 

No  greater  contrast  can  be  afforded  than  in  the  comparison  of 
this  useful  machine  in  its  modern  form  with  the  many  make- 
shifts of  the  past.  This  24-inch  heavy  duty  drill  press  by  the 
Colburn  Machine  Tool  Co.,  Franklin,  Pa.,  well  illustrates  the 
attention  which  is  now  being  given  the  appliance  and  the  high 
development  to  which  it  has  attained.  The  drill  press  properly 
understood  has  ceased  being  merely  a  machine  for  drilling  holes 
and  has  come  to  be  recognized  as  a  productive  tool  of  much  im- 
portance. 

The  effective  arrangement  of  detail  in  the  drill  press  herein 
illustrated  is  particularly  pleasing.  No  cast  iron  gears  whatever 
are  used  in  the  machine,  all  being  made  of  steel  forgings  or 
manganese  bronze  castings,  and  all  gears  in  the  speed  box  and 
feed  box  run  in  a  bath  of  oil.  The  main  driving  gears  on  the 
spindle  are  helical,  and  can  be  driven  at  a  much  greater  speed 
than  spur  gears  with  the  elimination  of  any  tendency  to  chatter. 
The  spindle  is  of  forged  high  carbon  steel,  with  the  thrust  taken 
on  Hess-Bright  ball  thrust  bearings  which  withstand  the  most 
severe  duty  without  injury.  The  spindle  has  a  travel  of  16 
mches,  and  has  a  No.  5  Morse  taper  at  the  bottom. 

Feed  changes  are  obtained  through  positive  gears  running  in 
an  oil-tight  box,  the  changes  being  made  by  means  of  a  drive 
key  and  back  gears.  The  feeds  are  six  in  number,  varying  in 
geometrical  progression  from  .009  to  .060  per  revolution  of  the 
spindle.  Direct  feed  on  the  spindle  is  through  a  large  diameter 
worm  gear  carrying  a  graduated  dial  reading  in  thirty-seconds 
of  an  inch  that  enables  the  operator  to  accurately  measure  the 
depth  drilled.  This  dial  is  provided  with  an  adjustable  pawl 
which  can  be  set  to  automatically  trip  the  feed  at  any  point 
up  to  14  inches  travel  of  the  spindle.  The  feed  may  also  be 
tripped  by  hand  from  the  operator's  position.  All  the  gears  in 
the  feed  box  run  in  a  bath  of  oil  and  all  bearings  have  positive 
lubrication. 

•The  compound  table,  shown  with  the  machine  illustrated,  is 
furnished  only  when  specially  ordered  and  is  probably  the  most 
interesting  feature  in  connection  with  this  handsome  and  ex- 
ceptionally well  designed  drill  press.  It  is  not  an  attachment 
^  the  regular  table,  but  consists  of  a  special  knee  with  a  table 
having  a  rapid  movement  through  spiral  worm  and  rack  of  20 
inches  longitudinally,  and  8  in.  crosswise.  Capstan  handles  are 
so  arranged  that  the  operator  standing  directly  in  front  of  the 


machine  can  manipulate  the  table  in  both  directions  without 
moving  from  his  position.  So  rapidly  can  these  adjustments  be 
made  that  the  drill  will  reach  any  point  within  the  area  of  the 
table  surface  in  less  time  than  it  takes  to  adjust  the  ordinary 
round  drill  press  table.  It  is  impossible  for  this  compound 
table  to  spring  in  the  slightest  degree,  as  the  massive  knee  and 
telescopic  screw  effectually  resists  this  tendency.  A  large  oil 
pocket  is  cast  on  each  side  of  the  table,  and  a  cored  opening  run- 
ning  entirely   through    the    table   drains   the   lubricant    from   the 
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left  to  the  right  hand  jacket  and  from  here  it  is  piped  through 
a  flexible  tube  back  to  the  tank.  The  working  surface  of  the 
compound  table  is  16  by  30  in. 

The  drive  consists  of  an  oil-tight  box  containing  all  the  gear- 
ing from  which  the  spindle  speeds  are  obtained,  and  is  driven 
by  a  single  friction  clutch  pulley,  and  no  countershaft  is  re- 
quired. All  speed  changes  are  made  by  two  levers  at  the  front 
of  the  machine.  This  machine  has  a  capacity  to  the  full  cutting 
edge  of  2i^  in.  high  speed  drills  in  solid  steel.  Its  net  weight 
with  plain  table  is  4,000  lbs.,  and  with  compound  table,  4,400  lbs. 


A  New  White  Metal  Alloy  called  "Atherium"  has  recently 
been  brought  out,  for  which  the  following  properties  are  claimed : 
It  is  lighter  than  aluminum,  the  specific  gravity  being  2.4  to  2.57, 
according  to  the  mixture.  The  alloy  has  a  tensile  strength  of 
18.66  tons  per  sq.  in.  A  test  made  by  R.  H.  Harry  Stanger, 
of  Westminster,  on  a  test  piece  of  0.628  in.  in  diameter  showed 
an  elastic  limit  of  33,712  lb.  per  sq.  in.,  and  an  ultimate  strength 
of  41,798  lb.  per  sq.  in.  The  extension  in  2  in.  was  17.5  per  cent., 
and  the  reduction  of  area  was  39.1  per  cent.  The  alloy  makes 
good  sound  castings,  and  works  well  in  rolling  and  turning. 
Qean  screw  threads  can  be  cut,  and  it  can  also  be  soldered, 
forged  and  welded.  It  does  not  tarnish  or  corrode,  and  with- 
stands the  action  of  sea-water.  It  is  also  electrically  positive; 
the  conductivity  is  about  55.1.  _ 
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THE  EVOLUTION  OF  AIR  BRAKES  MADE    NECESSARY 
TO  MEET  MODERN  TRAIN  CONDITIONS 


NEW    ENGLAND    RAILROAD   CLUB. 


H.  N.  Lamb,  mechanical  instructor,  railway  department,  of 
the  International  Correspondence  Schools,  Scranton,  Pa.,  pre- 
sented at  the  December  meeting  of  the  above  club  a  very  in- 
teresting paper  on  the  development  of  the  air  brake,  and  its 
further  possibilities.  Mr.  Lamb  points  out  forcibly  that  the  instal- 
lation, care  and  maintenance  of  the  air  brake  is  of  greater  im- 
portance than  some  roads  seem  to  regard  it,  and,  though  vast 
sums  of  money  may  be  spent  in  purchasing  the  best  equipment 
and  applying  the  same  to  locomotives  and  cars,  yet  the  efficiency 
of  the  brake  will  not  be  maintained  unless  the  brake  itself  is 
maintained,  and  this  can  only  be  properly  done  by  a  thorough 
organization  of  the  air  brake  department  of  the  railroad  under 
the  supervision  of  competent  and  up-to-date  men. 

Those  who  are  of  an  inventive  turn  of  mind  will  find  plenty 
of  food  for  thought  in  the  future  development  of  the  air  brake 
to  more  properly  meet  the  conditions  of  to-day.  The  author 
claims  that  the  present  brake,  efficacious  as  it  undoubtedly  is, 
has  not  yet  reached  perfection ;  that  it  cannot  be  said  there  is 
nothing  more  to  be  accomplished  along  these  lines,  as  to-day  a 
brake  is  needed  with  the  following  features  not  possessed  by 
the  present  equipment: 

First,  a  brake  that  will  automatically  increase  the  braking 
power  of  a  car  in  proportion  to  its  loaded  weight ;  second,  a 
cheap  and  practical  coupling  for  air  brake  hose  or  pipe  that  will 
couple  and  uncouple  without  damage  when  the  train  breaks  in 
two ;  third,  a  practicable  brake  for  freight  cars  capable  of  being 
gradually  released ;  fourth,  some  signal  or  means  through  which 
an  engineer  can  ascertain  if  all  brakes  in  his  train  have  re- 
leased; fifth,  a  practical  brake  for  freight  cars  whose  efficiency 
will  not  be  affected  through  cylinder  leakage;  and  sixth,  a  brake 
which  will  quickly  recharge,  thereby  eliminating  the  use  of  re- 
tainers. 

This  paper  in  general  may  be  regarded  as  an  extremely  valu- 
able addition  to  air  brake  literature.  It  is  well  written  and  will 
well  repay  an  attentive  perusal. 


LUBRICATION  OF  HIGH  PRESSURE  SLIDE  AND 
PISTON  VALVE  LOCOMOTIVES 


CENTRAL  RAILWAY  CLUB. 


This  always  interesting  subject  was  accorded  a  decidedly 
novel  treatment  in  a  short,  but  none  the  less  instructive  paper, 
presented  by  W.  O.  Taylor  before  the  above  club  at  its  January 
meeting.  In  the  premises  the  author  contends  that,  despite  opin- 
ions to  the  contrary,  if  the  lubricant  is  properly  introduced  and 
distributed  with  the  steam  the  pressure  and  temperature  of  the 
steam  are  factors  of  but  little  importance.  To  this  end  it  is 
advocated  that  the  oil   be   delivered  into  the   steam  at  a  point 


where  it  can  be  thoroughly  intermingled  with  the  steam  befor- 
the  latter  reaches  the  steam  chest  or  valve  chamber,  and  through 
the  thorough  lubrication  of  the  steam  secure  similar  lubrication 
for  every  point  with  which  it  comes  in  contact. 

Mr.  Taylor  said  that  it  has  been  demonstrated  beyond  ques- 
tion that  the   cylinder  oil  in  general  use  is  efficient  under  all 
steam   pressures   and   temperatures   yet  obtained   in   locomotive 
operation,  and  that  it  has  been  further  demonstrated  that  loco 
motives  using  superheated  steam,  where  the  maximum  tempera 
ture  does  not  exceed  500  degrees  F.,  do  not  require  any  mort 
oil   for  valve  and  cylinder  lubrication   than  the   same   locomo 
tive  using  saturated  steam.     It  is  further  claimed  that  condition^ 
are  more  favorable  for  satisfactory  and  economical  lubrication 
when   superheated   steam  is  iised  and  that  less  oil  is  required 
The  absolutely  dry  condition  of  the  steam  entirely  obviates  thr 
flushing   of   valves  and  cylinders   with   the   consequent  washing 
away  of  the  lubricant.     The  paper  concludes  with  several  in 
teresting  references  to  actual   service  performances  in  support 
of  the   author's  contentions.  '  (. 


CHRISTMAS  ENTERTAINMENT 


NEW    YORK    RAILROAD    CLUB. 


The  December  meeting  of  this  club  was  devoid  of  the  usual 
paper,  but  it  was  none  the  less  an  enjoyable  occasion  to  a  for 
midable  array  of  members  and  their  guests  who  journeyed  frorr. 
far  and  near  to  attend  what  has  in  reality  come  to  be  consid 
ered   as   a   general    annual   reunion.     The   feature   of   the   short 
session  was  the  presentation  to  W.  G.  Besler,  the  retiring  presi 
dent,  of  a  handsome  silver  pitcher,  after  which  an  adjournmen: 
became  in  order  to  the  large  auditorium  of  the  Engineering  So 
cieties  Building  where  the  usual  liberal  vaudeville  entertainmenf 
was  provided.     An  elaborate  supper  terminated  the  thoroughly 
enjoyable    evening. 


SOME  PERTINENT  FEATURES  RELATING  TO 
GAS  POWER 


RAILWAY     CLUB     OF    PITTSBURGH. 


r 


At  the  November  meeting  of  this  club  an  able  paper  on  tht 
above  subject  was  presented  by  Edwin  D.  Dreyfus,  commercia' 
engineer  of  the  Westinghouse  Machine  Co.,  Pittsburgh.  In  the 
admitted  breadth  of  this  important  subject  it  has  been  impos- 
sible to  give  due  emphasis  to  the  variety  of  factors  and  con- 
ditions that  individually  are  deserving  of  lengthy  discussion 
The  author  has  endeavored,  however,  for  the  benefit  of  the  club 
members  before  whom  it  was  read,  who  have  not  in  any  way 
identified  themselves  heretofore  with  this  phase  of  engineer- 
ing, to  direct  their  attention  to  its  fundamental  features  with- 
out introducing  complex  or  elaborate  theory  and  descriptions. 


Tt 
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BOOK  NOTES 


The  Practical  Engineer  Pocket  Book  and  Diary  for  191 1.  Publish- 
ed by  the  Technical  Publishing  Co.,  Limited,  55  and  56 
Chancery  Lane,  London,  W.  C.  702  pages,  3J4  x  51/2.  Illus- 
trated. Price,  36c. 
The  demand  during  1910  for  The  Practical  Engineer  Pocket 
Book  is  said  to  have  eclipsed  all  past  records,  the  book  being  dis- 
patched to  every  part  of  the  world.  Although  much  obsolete  and 
less  important  matter  has  been  stricken  from  past  editions,  the 
book  now  before  us  contains  over  700  pages  of  matter  which  has 
been  most  carefully  selected  in  order  to  present  a  book  having 
the  maximum  of  utility  The  new  matter  includes  Notes  on 
Stoker  Systems,  Calorimeters,  Fuel  Economisers,  Thermal  Stor- 
age, Superheaters,  Bearing  Pressures,  Recent  Practice  in  Ball  and 
Roller  Bearings,  Cup  Leathers,  Chain  Drivings,  the  Magnetic 
Clutch;  also  Pyrometry,  Pneumatic  Tools  and  the  Extensorneter; 
Tables  of  Flange  Dimensions,  Pinion  and  Music  Wire,  Zinc  and 
Lead  Gauges,  Solders  and  Alloys.  Revisions  have  been  very  ex- 
tensive, and  affect  such  articles  as  Accurate  Gauging  in  the  Shop, 
Pattern  Allowances  for  Machinery,  Belt  Factors,  Gas  and  Oil 
Engine  Ignition  and  Tests,  Water  Turbines,  etc.,  etc.  The  book 
is  fully  indexed  and  contains  a  diary  of  64  pages. 


Railway  Management  at  Stations.  By  E.  B.  Iratts.  Cloth,  605 
pages,  5x8  inches.  Published  by  McCorquodale  &  Co., 
Ltd.,  Cardington  St.,  Eaton  Square,  London,  N.  W.  Price, 
$2.50,  of  Van  Nostrand  Co.,  New  York,  N.  Y. 
This  book,  which  is  now  passing  through  the  fifth  edition,  has 
been  in  circulation  for  over  20  years,  and  by  its  continued  sales 
appears  to  have  met  an  appreciative  demand  in  this  country, 
altliough  its  scope  is  necessarily  confined  to  British  practice.  -It 
deals  most  comprehensively  with  station  work  and  management, 
reviewing  in  detail  the  features  of  organization,  discipline,  can- 
vassing for  traffic,  acceptance  and  delivery  of  goods,  accounts 
and  legal  claims.  Mr.  Iratts'  long  experience  as  goods  or  freight 
manager  of  the  Midland  Great  Western  Railway  qualified  him 
to  discuss  these  important  questions  from  an  authoritative  stand- 
point, therefore  the  book  becomes  of  exceptional  value  for  refer- 
ence in  the  interpretation  of  many  puzzling  details  which  con- 
tinually arise  in  connection  with  such  work.  The  chapters  on 
the  arrival  and  departure  of  passengers  and  the  handling  of 
parcels  and  baggage  are  very,  interesting,  despite  their  foreign 
setting,  and  the  fact  that  only  a  very  large  terminal  is  under 
dissection.  The  book  also  contains  sections  of  acts  of  parlia- 
ment in  relation  to  railroads  which  are  very  conveniently  ar- 
ranged for  reference.  Not  the  least  interesting  feature  in  con- 
nection with  this  valuable  work  is  an  extensive  glossary  of  rail- 
way terms  in  which  the  different  nomenclature  between  that 
country  and  our  own  for  the  same  object  or  operation  is  force- 
fully illustrated. 


Proceedings  of  the  Master   Car   Builders'  Association.     Forty- 
fourth  Annual  Convention.    Atlantic  City,  N.  J.,  June  15  to 
17.     Published  by  the  Association.    J.  W.  Taylor,  Secretary, 
390  Old  Colony  Building,  Chicago. 
The  subjects  reported  upon  and  discussed  at  this  convention 
were   of   unusual   importance,   and   their  compilation   in   detail  as 
herein  presented  renders  this  report  a  most  valuable  addition  to 
the  forty-three  volumes  which  have  preceded  it  during  the  life  of 
this  association.     Among  sorrte  of  these  reports  might  be  men^ 
tioned  that  of  the  standing  committee  on  the  Revision  of  Stand- 
ards   and    Recommended    Practice;    Train    Brake    and    Signal 
Equipment,  constituting  a  thorough  resume  of  emergency  brake 
tests  made  on  the  Lake  Shore  and  Michigan  Southern  Ry.  during 
October,    November   and    December,    1909.      In    addition    to   its 
usual   duty  of  investigating  the  properties  of  brake  shoes  the 
standing  committee  on  brake  sh6e^Tesls"considered  in  its  report, 
■'t  the  request  of  the  executive  committee  of  the  association  the 
^faiidards  applying  t^  brake  beams.     No  doubt  at  this  time  in- 


terest principally  centers  in  the  report  of  the  committee  on  the 
consolidation  ofthe  two  associations,  and  accompanying  its  report 
is  the  constitution  of  the  proposed  "American  Railway  Mechani- 
cal Association."  The  present  report  cf  the  forty-fourth  con- 
vention contains  849  pages,  with  the  usual  addition  of  many 
folding  diagrams  of  M.  C.  B.  standards. 


Proceedings  of  the  American  Railway  Master  Mechanics  Asso- 
ciation.    Forty-third  Annual  Convention,  Atlantic  City,  N. 
J.,  June  20  to  22,  1910.    Published  by  the  Association.    J.  W. 
Taylor,  Secretary,  390  Old  Colony  Building,  Chicago,  111. 
The  full  report  of  the  committees  and  the  discussions  thereon 
are  given  in  this  volume  of  600  pages.     Very  valuable  reports 
were  given  on  the  following  subjects:  Mechanical  Stokers;  Edu- 
cation -as  an  Essential  of  Fuel  Exonomy ;  Superheaters ;  Locomo- 
tive Frame  Construction ;  Freight  Train  Resistance ;  Train  Brake 
and  Signal  Equipment;  Design,  Construction  and  Inspection  of 
Locomotive  Boilers;  Locomotive  and  Shop  Operating  Costs,  and 
on  Consolidation. 


Proceedings  of  the  Traveling  Engineers'  Association.  Eighteenth 
Annual  Convention,  held  at  Niagara  Falls,  Canada,  August, 
1910.  Leather,  392  pages,  6x9.  Secretary  W.  O.  Thompson, 
820  Elmwood  avenue,  Buffalo,  N.  Y. 
There  is  not  a  dull  line  in  this  admirably  prepared  and  well- 
edited  convention  report,  and  a  careful  perusal  of  its  pages  must 
interest  anyone  in  the  locomotive  world,  irrespective  of  his  posi- 
tion either  on  the  road  or  in  the  shops.  The  Traveling  En- 
gineers are  to  be  congratulated  on  the  real  value  of  the  subjects 
selected  for  their  conventions,  and  too  much  praise  cannot  be 
given  for  the  able  manner  in  which  the  various  papers  are 
prepared  and  presented.  The  paper  on  Superheat  As  Applied  to 
Locomotives  provoked  a  most  instructive  discussion  in  view  of 
the  timeliness  of  the  subject.  It  covers  some  90  pages  of  th« 
report  and  constitutes  a  thorough  review  of  what  has  been  ac- 
complished in  superheating  up  to  the  present  time.  Fuel  Economy 
was  not  lacking  in  equal  interest,  and  was  well  discussed.  There 
were  other  papers  of  great  value,  and  on  the  whole  it  may  be 
said  that  their  compilation  in  this  form  constitutes  a  valuable  ad- 
dition to  existing  locomotive  date. 


Pocket-Book  of  Mechanical  Engineering.    By  Charles  M.  Sames, 
B.Sc.     Flexible  leather,  4  x  6^  in.     220  pages.     Illustrated. 
Published  by  Charles  M.  Sames.     Price,  $2.00. 
This  book  is  the  result  of  the  writer's  endeavor  to  compact 
the  greater  part  of  the  reference  information  usually  required 
by  mechanical  engineers  and  students  into  a  volume  whose  di- 
mensions permit  of  its  being  carried  in  the  pocket  without  in- 
convenience.   It  is  a  correct  anl  up-to-date  digest  of  mechanical 
engineering  science,  embracing  the  widest  range  of  subject  mat- 
ter, and  of   exceptional  value  to  designers  of  machinery,  con- 
taining one  of  the  most  comprehensive  collections  of  formulas, 
data   and   constants    relating   to   the    proportioning   of   machine 
parts,  assembled  machines  an«l  motors  that  is  published  in  the 
English  language.^  - ■■:.-_.■:;' i-_-^^.v^- .   >■-  ;.S:- 


The  Westinghouse  Diary  for  191 1.     Published  by  the  Westing- 
^-.^^  house  Electric  and   Manufacturing  Co.,   Pittsburg,   Pa.     96 
pages,  2^x5. 
Thi^^tle  book  has  made  its  welcome  appearance  replete  with 
the  ul^^  tables  and  valuable  reference  matter  which  are  indis- 
pensable to  the  engineer,  and,  in  fact,  to  anyone  directly  or  in- 
directly interested  in  the  application  of  electricity.     The  portion_ 
devoted  to  the  annual  record  or  diary  consists  of  50  pages,  fol- 
lowed by  several  pages  for  addresses  and  memoranda.   An  unique 
feature  is  th(^>presence  in  the  book  of  some  16  pages  ruled  aa 
expense  acc«^t  forms. 
3* 
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PERSONALS 


C.  H.  DoEBLEK  has  been  made  master  mechanic  of  the  Chesapeake  &  Ohio 
at  Peru,  Ind.  '    , 


Cau.  Hill  has  resigned  as  master  mechanic  of  tlie  Fitzgerald,  Ocilla  & 
Broxton  Railroad. 


E.  S.  Eden  has  been  appointed  master  mechanic  of  the  Central  New  Eng- 
land Ry.,  with  ofiBce  at  Hartford,  Conn. 


F.   W.   Rhuark  has  been  appointed  master  mechanic  of  the  Baltiifiore  & 
Ohio  R.   R.,  with  office  at  Lorain,  Ohio., 


J.    E.    Henshaw   has   been    made    superintendent   of   the    Frisco   shops   at 
Springfield,  Mo.,  vice  G.  W.  Lillie,  resigned. 


C.   N.    SwANSON   has  been   appointed  superintendent  of  the  car  shops   at 
Topeka,  Kan.,  Atchison,  Topeka  &  Santa  Fc  Ry. 


H.  HoNOSEB  has  been  appointed  assistant  master  mechanic  of  the  St.  Louis 
ft  San  Francisco  R.  R.,  with  office  at  Memphis,  Tenn. 


J.  DucuiD  has  been  appointed  master  mechanic  of  the  Grand  Trunk  Ry. 
at  Montreal,  Que.,  to  succeed  J.  C.  Garden,  transferred. 


D.  H.   Speakman  has  been  appointed  master  mechanic  of  tht  Baltimore  & 
Ohio  R.  R.  at  Benwood,  W.  Va.     He  succeeds  A.  Schaaf. 


William    Myers    has    been    made    assistant    roundhouse    foreman    of    the 
Atchison,  Topeka  &  Santa  Fe  Ry.  at  Fort  Madison,  Iowa. 

Walter  Reio  has  been   made   road  foreman   of  engines  of   the   Santa   Fe 
Ry.  at  San  Bernardino,  Cal.,  vice  M.  P.  Cheney,  promoted. 


J.   B.   Neish  has  been  appointed  master  mechanic  on  the   Northern  Pacific 
R.  R.  at  Minneapolis,  Minn.,  succeeding  Silas  Zwight,  transferred. 


Fred  Von   Bergen   has  been   appointed   air   brake    inspector   of  the   Nash- 
rille,  Chattanooga  &  St.  Louis  Ry.,  succeeding  Otto  Best,  resigned. 


H.   A.    SouTHWoRTH,    division   foreman    on    the    Maine   Central    R.    R.    at 
Waterville,  Me.,  has  been  appointed  master  mechanic  at  Portland,  Me 


C.  D.  LiDE  has  been  appointed  master  mechanic  of  the  Georgia,  Florida  4 
Alabama  Ry.,  with  office  at  Bainbridge,  Ga.,  succeeding  J.  D.  Crawley.- 


_.     R.    Collett    has    been    appointed    superintendent    of    locomotive    and    fuel 
service  of  the  St.  Louis  &  San  Francisco  R.  R.,  with  office  at  St.  Louis,  Mo. 


F.  T.  Slayton  has  been  made  superintendent  of  motive  power  of  the 
Virginia  Ry.,  with  office  at  Princeton,  Va.,  succeeding  L.  B.  Rhodes,  re- 
signed. 


Silas  Zwight,  master  mechanic  at  Minneapolis,  Minn.,  Northern  Pacific 
R.  R.,  has  been  transferred  to  Missoula,  Mont.,  succeeding  T.  J.  Cutler, 
resigned. 


°  O.  M.  Knecht  has  been  appointed  roundhouse  foreman  at  Las  Vegas, 
N.  M.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  succeeaing  E.  J.  McMahon. 
transferred. 


J.  I.  Haller  has  been  transferred  from  general  roundhouse  foreman,  Sus- 
quehanna shop,  Erie  Railroad,  to  general  foreman  at  the  same  point,  vice 
L.   R.  Laizure,  promoted. 


H.  M.  Barr  has  been  appointed  master  mechanic  of  the  Sterling  divfsion 
of  the  Chicago,  Burlington  &  Quincy  Railroad,  at  Sterling,  Colo.,  vice 
T.   J.    Raycroft,   transferred. 


G.  C.  Bonefeld  has  been  appointed  master  mechanic  of  the  United  Rail- 
ways of  Havana,  at  Havana,  Cuba,  vice  William  M.  Stokes,  resigned  to  go 
to  the  Galena  Oil  Co.   at  Buenos  Ayres. 


Wm.  Leid,  locomotive  engineer  of  the  Buffalo  division,  Erie  Railroad,  has 
been  appointed  road  foreman  of  engines,  with  headquarters  at  Buffalo, 
N.   Y.,  succeeding  Charles  Davis,  deceased. 


J.  C.  Garden,  master  mechanic  of  the  Eastern  division  of  the  Grand 
Trunk  Ry.,  at  Montreal,  Que.,  has  been  transferred  to  the  Battle  Creek, 
Mich.,  shops,  vice  J.  T.   McGrath,  resigned. 


W.  J.  McGee,  master  mechanic  of  the  Tampa  Northern  R.  R.,  at  Tampa, 
Fla.,  has  been  appointed  master  mechanic  of  the  International  &  Great 
Northern  R.  R.,  with  office  at  Mart,  Texas. 


D.  J.  Sullivan  has  been  transferred  from  assistant  general  foremaa  at 
Susquehanna  shop,  Erie  Railroad,  to  general  roundhouse  foreman  at  the 
same  point,  succeeding  J.  I.  Haller,  pronoted. 


C.  W.  Fromm  has  resigned  as  foreman  of  the  Chicago,  Indiana  &  South- 
ern R.  R.  at  Kankakee,  and  has  been  made  roundhouse  foreman  of  the 
Chicago  Great  Western  Ry.  at  Clarion,  Iowa. 


J.  W.  Cyr,  division  master  mechanic  at  Hannibal,  Mo.,  on  the  Chicago, 
Burlington  &  Quincy  R.  R.,  has  been  appointed  superintendent  of  motive 
power  at  Chicago,  succeeding  Mr.  Torrey.  promoted. 


O.  J.  Kelly  succeeds  H.  D. 'Van  Valin  as  a  master  mechanic  of  the  Balti- 
more &  Ohio  R.  R.  at  Parkersburg,  W.  Va.  He  was  formerly  night  round- 
house foreman  at  Susquenanna,  Pa.,  on  the  Erie  R.  R. 


W.  A.  Hammel  has  been  appointed  purchasing  ageni  of  the  Atlanta,  Bir- 
mingham &  Atlantic  Ry.,  with  office  at  Atlanta,  Ga.,  succeeding  "W.  D. 
Knott,  granted  leave  of  absence  on  account  of  ill  health. 


T.  J.  Raycroft  has  been  appointed  master  mechanic  of  the  Alliance 
division  of  the  Chicago,  Burlington  &  Quincy  R.  R.,  with  headquarters  at 
Alliance,  Neb.,  vice  F.  C.  Stuby,  assigned  to  other  duties. 


A.  G.  McClellan,  formerly  general  foreman  of  the  shops  of  the  Grand 
Trunk  Ry.  at  Battle  Creek,  Mich.,  has  been  made  road  master  mechanic,  a 
newly  created  office,  on  the  Chicago  &  Alton^R.  R.,  with  office  at  Blooming- 
ton,   111. 


T.  J.  Powell,  formerly  tool  foreman  of  the  El  Paso  &  Southwestern  Ry., 
and  the  first  president  of  the  American  Railway  Tool  Foremen's  Association, 
is  now  foreman  of  the  railroad  shops  of  the  Chino  Copper  Company,  Santa 
Rita,  N.  M. 


T,  J.  Cutler,  formerly  master  mechanic  on  the  Rocky  Mountain  division 
of  the  Northern  Pacific  R.  R.  at  Missoula,  Mont.,  has  been  appointed  mas- 
ter mechanic  on  the  Idaho  division,  with  office  at  Spokane,  Wash.,  succeed- 
ing F.    B.   Childs,   deceased. 


Otto  Best  has  resigned  his  position  as  air  brake  inspector  .of  the  Nash- 
ville, Chattanooga  &  St.  Louis  Railway,  to  enter  the  supply  business.  He 
has  accepted  a  position  with  the  Nathan  Manufacturing  Company  of  New 
York,  and  his  headquarters  will  be  in  that  city. 


F.  A.  ToRREY,  superintendent  of  motive  power  of  the  Chicago,  Burlington 
h  Quincy  lines  east  of  the  Missouri  River,  at  Chicago,  {las  been  appointed 
general  superintendent  of  motive  i>ower  of  the  entire  Burlington  system, 
with  office  at  Chicago,  succeeding  F.  H.  Clark,  resigned  to  go  to  the  Balti- 
more &  Ohio. 


David  Van  Riper,  until  recently  master  mechanic  of  the  Rochester 
division,  Erie  Railroad,  with  office  at  Avon,  N.  Y.,  died  recently  at  hit 
home  in  Meadville,  Pa.  Mr.  Van  Riper  had  risen  from  apprentice  to  master 
mechanic  on  the  Erie,  and  had  a  full  knowledge  of  the  latter  important 
branch  of  railroad  service.  Some  months  ago  failing  health  compelled  hi* 
retirement  from  the  exacting  duties  of  the  position,  and  he  was  assigned  to 
lighter  work  at  Meadville. 


L.  S.  Carroll,  purchasing  agent  of  the  Chicago  &  North  Western  R.  R., 
has  been  appointed  general  purchasing  agent  of  the  North  Western  and  the 
Chicago,  St.  Paul,  Minneapolis  &  Omaha  R.  R.,  at  Chicago,  a  new  office, 
and  his  former  title  has  been  abolished.  John  Ball  has  been  anointed 
assistant  purchasing  agent,  with  office  at  Chicago.  Isaac  Seddon,  purchasing 
agent  of  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha  R.  R.,  at  St.  Paul, 
Minn.,  retains  his  office  and' title  and  will  report  to  Mr.  Carroll. 

/ 


CATALOGS. 


"Turret  Lathe  Experience"  is  the  title  of  a  leaflet  issued  by  the  Gisholt 
Machine  Co.,  of  Madison,  Wis.,  in  which  some  interesting  operations  are 
illustrated  of  work  performed  in  the  Gisholt  machines. 


Single  Phase  Induction  Motors. — Bulletin  No.  3141,  issued  by  the 
Emerson  Electric  Mfg.  Co.,  of  St.  Louis,  Mo.,  is  devoted  to  a  description  of 
the  Type  7142  F.  A.  single  phase  induction  motor  of  from  1/10  to  1/6  horse- 
power. 


Air  Compressors. — The  IngersoU-Rand  class  A-1  compressor  formk  the 
subject  of  a  pamphlet  issued  by  that  company  from  its  office,  at  11  Broad 
way,  N.  Y.,  which  describes  the  compressor  in  detail  and  illustrates  all  -oi 
its  principal   parts. 


"Electric  Air"  Rock  Drills. — Under  this  title  the  IngersoU-Rand  Co. 
of  11  Broadway,  N.  Y.,  has  issued  an  attractive  little  treatise  of  24  pages, 
illustrating  the  range  of  work  for  which  the  Temple-Ingersoll  "Electric  Air' 
drill  is  particularly  adapted.  The  apparatus  is  fully  described  with  the  as 
sistance  of  many  fine  half-tone  cuts. 
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:  ABORATOBT  Lathes. — Thcsc  interesting  appliances  are  thoroughly  de»- 
cribed  and  illustrated  in  Bulletin  3708,  issued  by  the  Emerson  Electric  Mfg. 
r,'-     of  St   Louis,  Mo.     The  bulletin  is  of  especial  interest  to  the  users  of 

•cc  tools,  and  the  substantial  design  of  the  latter  is  quite  appealing,  in 
,  ^-w  of  the  fact  that  it  is  a  point  often  lost  sight  of  in  the  majority  of 
lorfign  tools  for  similar  purposes.' 

Spikal  Rivtted  Pressure  Pipe. — The  American  Steel  Pipe  Works,  of 
Chicago,  111-,  has  issued  a  pamphlet  showing  a  number  of  views  of  long 
i'r.es  of  Taylor's  spiral  riveted  pressure  pipe,  as  applied  in  various  min- 
,rie  and  pumping  installations.  This  pipe  for  a  number  of  years  has  been 
--.indard  for  exhaust  steam  purposes,  and— is  also  especially  adapted  for 
■N.iter  supply  lines,  suction  and  discharge,  etc. 


Leather    Belting. — The    December,    1910,    issue    of   PAoenterTublished 

V  the  New  York  Leather  Belting  Co.,  51  Beekman  St.,  New-  York,  has  for 

V  two   middle    facing    pages    some    20    finely    executed    half-tones    of    the 
.  rincipal  members  of  its  energetic  and  efficient  staff.     The   design  and  ar- 

.iiigement    of    the    cuts    is    clever    and    the    general    appearance    decidedly 
.'tractive.     The  Phoenix  also  contains  its  usual  amount  of  valuable  inf or- 
ation for  belt  users,  and  is  on  the  v/hole  an  artistic  and  valuable  issue. 


Boiler-Makers*  Tools. — Under  jthis  title  the  J.  Faessler  Mfg.  Co.,  of 
Moberly,  Mo.,  has  just  issued  a  very  complete  32-page  catalog  of  boiler- 
makers'  tools,  all  of  which  are  illustrated  and  their  various  advantageous 
features  clearly  indicated.  Considerable  space  in  the  book  is  devoted  to 
To'leV  and  sectional  expanders,  and  much  valuable  information  is  embodied. 
The  Faessler  flue  cutting  machine  for  locomotive  boilers  is  of  special  inter- 
fst,  and  in  a  very  finely  executed  cut  it  is  shown  applied  to  a  locomotive — 
una  ixady  for  business.  The  prominence  accorded  the  general  question  of 
boiler  maintenance  at  this  time  renders  a  study  of  this  catalog  of  particular 
interest.  ■  .... 


Ball  Bearings. — ^This  interesting  subject  has  been-dealt  with  at  length 
by  the  Hess-Bright  Mfg.  Co.,  of  Philadelphia,  in  one  of  the  handsomest  and 
most  comprehensive  catalogs  which  has  reached  this  office  in  many  months. 
The  work,  as  it  can  scarcely  be  designated  by  any  other  name,  is  in  reality 
an  engineering  treatise  on  ball  bearings,  and  fonstitutes  the  last  word  on 
the  subject.  The  historical  matter  in  connection  is  of  the  highest  value,  and 
reflects  great  credit  to  the  painstaking  work  of  the  compilers  in  bringing  to 
light  such  a  wealth  of  interesting  detail.  The  book  contains  64  pages,  9  x  12 
inches,  and  is  profusely  illustrated,  several  hundred  superb  cuts  being 
embodied  in  the  text.  For  reference,  especially,  and  for  general  information 
on  its  theme  it  is  unequalled  by  any  book  in  the  language. 


Ttjbikg. — The  National  Tube  Co.,  of  Pittsburg,  Pa.,  has 
devised  a  most  effective  and  unique  method  of  illustrating  the  above  men- 
tioned product.  It  consists  of  a  large  framed  table,  a  reproduction  of  that 
ihown  at  the  St.  Louis  Exposition  and  at  the  various  mechanical  conven- 
tions, and  which  attracted  much  attention.  The  table,  which  is  composed 
of  hundreds  of  tubing  sections,  graphically  illustrates  the  large  variety  of 
•hapes  into  which  the  Shelby  Seamless  Steel  Tubing  can  be  formed.  The 
pieces  of  tubing  illustrated  were  not  made  for  this  specific  purpose,  but 
were  taken  from  parts  of  tubing  made  to  customers'  orders.  The  design, 
which  is  handsomely  framed,  is  encircled  by  some  beautiful  examples  of 
workmanship,  including  watch  charms  and  paper  cutters.  On  the  whole  it 
is  a  decidedly  novel  and. attractive  method  of  advertising. 


1-ocowoTivE  Valve  Gear. --The  Baker-Pilliod  locomotive  valve  gear,  manu- 
t  i.;tured  by  the  Pilliod  Co.,  30  Church  street.  New  York,  N.  Y.,  is  now 
i»:i'jwn  as  the  Baker  Locomotive  Valve  Gear,  and  its  functions  are  well 
•'  -I  ribed  in  a  new  catalog  just  issued  by  that  firm.  The  important  facts 
.<  ly  are  presented,  fiifd  it  is  quite  evident  from  a  perusal  of  its  pages  that 
•'•ry  effort  has  been  made  to  state  them  as  clearly  and  concisely  as  possible. 
1  ^t  catalog  is  handsomely  illustrated  with  halftones  of  several  locomotives 
to  which  the  gear  has  been  applied,  and  it  is  thoroughly  descriptive  of  the 
:rnprovements  which  have  been  made  in  the  motion  since  its  advent  into 
'Ke  railroad  field.  The  latter  portion  of  the  catalog  deals  with  break- 
'•'  '-vns,  and  very  valuable  suggestions  are  offered  as  to  the  proper  course 
*'  be  pursued  in  the  event  of  failure  of  any  part  of  the  gear.  The  cata- 
'''•K  IS  in  most  attractive  form  and  will  well  repay  an  attentive  examination. 


Electric   Motors    amd   Appliances. — The    General    Electric   Company,    of 

■  (henectady,  N.  Y.,  has  just  issued  several  valuable  bulletins  descriptive  of 

's  varied  output.     The  bulletin  on  voltage   regulators  has  been  revised  and 

Illustrates   and   describes   regulators   for   controlling   tne   generator   voltage 

'■^'l  also  those  for  regulating  the  feeder  voltage.     There  are  also  reproduc- 

J   'ns  of  curves  showing  voltage  with  and  without  regulators  installed.     Bul- 

-tin  4784  is  devoted  to  electric  drive  in  pulp  and  paper  mills.     The  advan- 

'^^^h  '°  ^*  derived  from  the  use  of  electric  power  in  this  industry  are  set 

Ith  '  ^k"^  *  number  of  important  installations  are  illustrated  and  described. 

ire^t   "'"**■  *'''«^'»   have   been    received    from   the   same   firm   deal   with 

rec     connected    generating    sets;    portable    and    stationary    air    compressor 

=  \ithb*'^*'^**^  ^"''^  '"  woodworking  plants;   small  plane  alternating  current 

'  rak  •**  ''^"^'*=  h^"^  driven  alternators,  and  General  Electric  straight  air 

•  -nsi   *,''"'^?""*'-     Bulletin   4808  is  of  special  interest  as  it  deals  compre- 

nne'r     ^u^  *''*  electrical   equipment   of   the   high   speed   electric   railway 

cting  Washington,  D.  C,  with  Baltimore,   Md.     This  publication  is  of 

'  '"al  mterest  to  railroad  men. 


NOTES 


Ralston   Steel  Car  Co. — This  company,  of  Columbus,  O.,  has  increased 
its  capital  stock  from  $1,000,000  to  $2,600,000. 


Davenport  Locomotive  Works. — This  company,  of  Davenport,  Iowa, 
announces  the  opening  of  an  office  at  30  Church  street.  New  York,  N.  Y., 
in  charge  of  H.  T.  Armstrong. 


Locomotive  Superheater  Co. — Thia  company  announces  the  election  of 
George  L.  Bourne  as  its  second  Vice-President,  with  keadquartera  in  th* 
People's  Gas  Building,  Chicago,  111. 


Niles-Bement  Pond  Co. — Effective  January  1st,  W.  R.  Lathrop  assumed 
charge  of  the  Birmingham  sales  office  of  the  above  company,  and  of  the 
Pratt  &  Whitney  Co.,  succeeding  N.  C.  Walpole,  resigned. 


American  BIiake  Shoe  and  Foundry  Co. — This  company,  of  Mahwah, 
N.  J.,  has  taken  out  a  building  permit  to  construct  a  one-story  brick  factory 
to  cost  $30,000  at  4600-4510  West  Twenty-sixth  street,  Chicago. 


Standard  Coupler  Co. — At  the  annual  meeting  of  this  company  the 
present  directors  were  re-elected.  Although  no  official  figures  of  the 
earnings  are  given  out,  it  is  said  that  they  wire  the  largest  in  the  history 
of  the  company,  and  that  plants  are  operating  at  practically  full  capacity. 

-Smtt^Xocomotive  Adjustable  Hub  Plate  Co. — This  company  of  Pitts- 
burg, Kan.,  announces  that  its  hub  plate  which  has  been  adopted  u 
standard  by  the  Kansas  City  Southern  Ry.,  is  now  being  tried  out  by  the 
Delaware  and  Hu^onrR.  X.,  and  by  the  St,  Xsuis_and_San-J=V«nci8co  Ry. 


Cement  Age. — This  well  known  magazine,  devoted  to  the  popular  fea- 
tures of  cement  construction  as  well  as  the  engineering  manufacturing  side 
of  the  industry,  has  consolidated  with  Concret*  Snffineering,  published  in 
Cleveland,  O.,  under  the  title:  Cement  Age,  With  Which  Is  Combintd 
Concrete  Engineering.  It  is  proposed  to  preserve  the  best  features  of  eadi- 
magazine,  thus  maintaining  the  prestige  each  has  won. 


Triumph  Electric  Co. — This  company,  of  Cincinnati,  O.,  have  recently 
opened  a  sales  office  at  728  Poydras  St.,  New  Orleans.  This  is  the  sixteenth 
sales  office  now  being  maintained  by  this  company,  and  is  the  third  to  be 
opened  during  the  past  year.  The  Triumph  Co.,  in  their  new  factory  arc 
doing  a  big  business,  and  anticipate  even  greater  returns  during  the  com- 
ing year.  A  large  stock  of  machines  will  be  carried  at  the  New  Orleans 
office  for  imm|fdiatc  shipment.  -^  ^       .    . 


Michel-Kurze  Co. — The  organization  of  this  company,  with  offices  in 
the  Hudson  Terminal  Buildings,  New  York,  has  just  been  effected  to  do 
photo  retouching  and  illustrating  of  marhinfry  mihj^rt«  The  business  will 
be  managed  by  A.  Eugene  Michel,  Assoc.  Mem.  Am.  Soc.  M.  E.  and  the 
staff  of  artists  will  be  inchargc^of  Wm.  F.  Kurze,  who  was  Art  Director 
of  the  Scientific iEngravnii'~Cor'during  the  past  four  years,  and  is  one  el 
New  York's  best  known  artists  in  mechanical  lines. 


Detroit  Seamless  Tube  Co. — The  above  company  announces  that  Joint 
Offices  have  been  opened  in  the  McCormick  Building,  Chicago,  by  the 
Detroit  Seamless  Steel  Tubes  Co.,  Michigan  Malleable  Iron  Co.,  and  the 
Monarch  Steel  Castings  Co.,,  all  of  Detroit,  for  the  sale  in  the  West 
and  Southwest,  of  Detroit  Locomotive  Flues,  Detroit  Journal  Boxes  and 
Monarch  Couplers.  Walter  E.  Marvel,  formerly  Manager  of  the  St  Louis 
office  of  The  Buda  Company,  has  been  appointed  Western  Sales  Manager 
in  charge  of  the  Chicago  Offices. 


Bettendorf  Axle  Co. — This  company  announces  that  F.  K.  Shults,  until 
recently  connected  with  the  American  Steel  Foundries  as  their  representsp 
tive  in  New  York  and  Eastern  territory,  has  taken  a  similar  position  with 
the  Bettendorf  Axle  Company,  of  Bettendorf,  Iowa,  and  of  which  com- 
pany he  has  been  made  a  vice-president.  Mr.  Shults  has  opened  an  oiEce 
in  Room  No.  2040  Grand  Central  Terminal  Building,  New  York  City;  the 
office  at  No.  30  Church  Street.  Room  No.  102^  Cortlandt  Building,  will 
remain  in  charge  of  G.  N.  Caleb,  vice-presidefit,*^who  has  been  with  the 
Pettendorf  Company  the   last   eight   or   ten  lyears. 

V 

The  Dearborn  Drug  St  Chemical  Wofks. — This  company  which  bn 
distributed  its  Feed  Water  Treatment  and/Lubricants  through  an  agency  in 
the  Phillippines  for  the  past  two  yeat*;  has  decided  to  open  their  owa 
branch  office  and  warehouse  in  Manila,  and  F.  O.  Smolt,  who  has  been 
connected  with  mining  propositions  since  his  graduation  in  Chemistry  from 
the  University  of  Illinois  in  the  Class  of  '91,  has  become  connected  with 
the  Dearborn  Company,  and  sailed  on  January  7th  for  Manila,  to  take 
charge  of  this  work,  under  the  supervision  of  E.  C.  Brown,  Manager  of 
the  Foreign  Department  of  the  Dearborn  Company.  Mr.  Brown  has 
spent  most  of  the  past  two  years  in  Japan,  China  and  the  Philippines,  in- 
vestigating steam  plant  and  railroad  conditions  in  the  interests  of  Dear> 
born  Products,  and  is  still  there,  having  made  selling  connection  at  Tokyo 
Tientsin,  Hongkong  and  Shanghai. 
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FOR    YOUR    CARD    INDEX 

Some  of  the  more  important  articles  in  this  issue  arranged 
for  clipping  and  insertion  in  a  card  index.  Extra  copies  of  this 
page  will  be  furnished  to  subscribers  only  for  eight  cents  in 
stamps. 


Locomotive — Hollow  Brick  Arch 

Amer.   Eng.,   191 1,  p.  58   (February). 

Record  of  thorough  test  given  the  Wade-Nicholson  hoHow 
brick  arch  on  a  locomotive  testing  plant.  These  are  apparently 
conclusive  in  establishing  the  increased  economy  of  the  hollow 
arch  over  that  of  the  ordinary  description. 


Air  Hose — Pailores 


Amer.  Eng.,  191  i,  p.  45   (February). 


Article  by  R.  W.  Burnett  covering  a  very  careful  inquiry  into 
the  cause  of  failures  determined  by  observations  extending  over 
a  period  of  9  months  on  a  large  trans-continental  railroad. 


Machine  Tools — Cold  Saw  Cutting  Ofl  Machine 

Amer.  Eng.,  191  i,  p.  74  (February). 

New  design  of  powerful  metal  saw  built  by  the  Newton  Ma- 
chine Tool  Works,  Inc. 


Car— Twin  Air  Jack  for  Car  Repair* 

Amer.  Eng.,  191  i,  p.  54   (February). 

Illustrated  description  of  an  extremely  efficient  air  jack  for 
lifting  passenger  car  bodies  and  which  employs  a  double-jack 
cylinder.  Designed  and  built  by  New  York,  New  Haven  and 
Hartford  R.  R. 


Machine  Tools— Heavy  Duty  Drill  Press 

Amer.  Eng.,  191  i,  P^7  (February). 

Very  powerful  tool  built  by  Colburn  Machine  Tool  Company, 
and  especially  designed  for  a  wide  range  of  heavy  work. 


Locomotive,  Smooth  Rail  Working  on  Heavy  Gradients 

Amer.  Eng.,  191  i,  p.  41    (February). 

A  discussion,  largely  theoretical,  of  certain  problems  in  design 
to  meet  peculiar  requirements  which  apparently  have  not  as 
yet  been  satisfactorily  solved.  Based  on  a  paper  by  F.  W.  Bach, 
before  the  Institution  of  Civil  Engineers,  England. 


Oil  House — For  the  Santa  Fe  System 

Amer.  Eng.,  1911,  p,.S2   (Februaiy). 

Illustrated  description  of  the  equipment  of  the  general  oil  dis- 
tributing and  storage  plant  at  Topeka,  Kans.     The  self-measur 
ing  pumps  can  transfer  300,000  gallons  of  oil  in  10  hours.    It  is 
the  largest  and  best  equipped  oil  house  in  America. 


Locomotive,  2-8-8-2  Type  Amer.  Eng.,  191  i,  p.  50  (February). 


Total  weight,  418,000  lbs. 
Weight  on  drivers,  360,000  lbs. 
Cylinders,  24^^  and  39  in. 
Tractive  effort,  83,300  lbs. 


Wheels,  57  in. 

Total   heating   surface,   5,161.8 

sq.  ft. 
Steam  pressure,  200  lbs. 


Built  by  the  American  Locomotive  Co.  for  pusher  service  on 
the  'Frisco  lines.  It  is  the  first  Mallet  to  be  constructed  with 
inside  steam  pipes  to  high  pressure  cylinders. 


Oxy-Acetylene  Cutting  Torch 

Amer.  Eng.,  191  i,  p.  62   (February). 

An  illustrated  article  by  J.  F.  Springer  in  which  the  applica- 
tion of  the  principle  to  metal  cutting  is  fully  described.  A 
review  of  some  noteworthy  operations  which  have  been  per- 
formed through  this  process. 


Locomotive,  4-4-2  Type      Amer.  Eng.,  1911,  p.  44  (February). 


Total  weight,  231,675  lbs. 
Weight  on  drivers,  112,125  lbs. 
Cylinders,  15  and  25  in. 
Tractive  effort,  23,800  lbs. 


Wheels,  73  in. 

Total    heating    surface,    2,508 

sq.  ft. 
Steam  pressure,  220  lbs. 


Built  by  Baldwin  Locomotive  Works  for  the  Atchison,  Topeka 
and  Santa  Fe  Ry.  It  possesses  the  unique  feature  of  outside  dry 
and  steam  pipes  and  is  the  heaviest  in  total  weight  of  any  4-4-2 
type  heretofore  constructed. 


Looomotive,  4-6-2  Type      Amer.   Eng.,  1911,  p.  56  (February). 


Total  weight,  250,500  lbs. 
Weight  on  drivers,  154,500  lbs. 
Cylinders,  25  in. 
Tractive  effort,  37,700  lbs. 


Wheels,  75  in. 

Total    heating    surface,    3,328 

sq.  ft. 
Steam  pressure,  190  lbs. 


Built  by  American  Locomotive  Co.  for  the  Chicago  and  North- 
western R.  R.,  where  equipped  with  Schmidt  superheater  is  giving 
excellent  results  in  service. 


Shop  Devices — Flue  and  Flue  Sheet  Tools 

Amer.  Eng.,  191  i,  p.  65   (February). 

Illustrated  descripti9n  of  very  ingenious  flue  beading  tool 
which  has  been  adopted  on  the  Western  Ry.  of  France.  An  ex- 
ceedingly complicated  device  but  possessing  many  points  of  merit. 


Shop  Devices — Cylinder  Packing  Ring  Saw 

Amer.  Eng.,  191  i,  p.  59   (February). 

Illustrated  description  of  very  efficient  double  saw  designed 
and  built  by  Central  of  Georgia  Ry.  to  dispense  with  hand  work 
in  fitting  cylinder  jacking  rings. 


Shop  Devices — Tire  Heater 

Amer.  Eng.,  191  i,  p.  72  (February) 

Illustrated  description  of  a  cheap  and  effective  tool  for  heating 
tires  when  piled. 


Locomotive  Repair  Shops  at  Brewster,  Ohio 


WHEELING   &   LAKE    ERIE   RAILROAD. 


A  COMPLETE  LOCOMOTIVE  REPAIR  SHOP  CONTAINING  ALL  EXCEPT  THE  POWERHOUSE  AND  STOREHOL'gF. 

WITHIN      A      SINGLE      liUILDING.        THE      ERECTING    SHOP    IS    OF    THE    TRANSVERSE    TYPE    AND 

THE  TRANSFER  TABLE  IS  REPLACED   BY   AN  OVERHEAD  CRANE  OPERATED   IN   A   BAY 

PARALLEL  TO  THE  ERECTING  SHOP    AND  BETWEEN  IT  AND  THE  MACHINE 

SHOP.     PART  OF  THE  BOILER  SHOP  OCCUPIES  ONE  END  OF  THIS 

TRANSFER  BAY  AND  THE  HANDLING  OF  HEAVY  PARTS 

THROUGHOUT  THE  WHOLE    SHOP   IS    WELL 

PROVIDED    FOR.  .<;-':•■ 


Brewster,  Ohio,  has  been  founded  by  the  Wheeling  and  Lake 
Erie  Railroad  at  a  point  very  near  the  geographical  center  of  the 
system  and  there  it  has  erected  a  complete  new  shop  plant  for 
making  all  repairs  to  its  225  locombtives.  No  other  point  on  the 
road  is  provided  with  more  than  enough  repair  facilities  to  make 
the  lightest  kind  of  running  repairs.  Brewster  is  but  135  miles 
from  the  furthest  terminal  of  the  road,  making  it  more  econom- 
ical to  bring  the  power  to  this  central  point  for  all  shop  work 
than  to  maintain  even  moderate  repair  facilities  at  the  various 
division  points.  Together  with  the  shop  there  has  also  been 
erected  a  26  stall  roundhouse  with  a  coal  chute  and  other  termi- 
nal facilities.    A  large  freight  yard  has  also  been  built  at  this 


etc.,  and  thus  not  take  this  class  of  work  into  the  erecting  shop 
proper  at  all.       -;*"v,-    > 

General  Arsangement. 

Inasmuch  as  all  the  shops  are  grouped  within  one  large  build- 
ing the  general  layout  requires  but  little  comment.  The  shop 
plant  itself  consists  of  but  three  structures — shops,  storehouse 
and  powerhouse.  The  roundhouse  is  located  near  the  power- 
house and  the  hot  water  boiler  washing  and  filling  system  appa- 
ratus is  located  therein,  but  in  other  respects  it  is  independent 
of  the  shop.  The  oilhouse  is  mostly  for  road  engine  use,  but  of 
course  it  is  made  large  enough  to  serve  the  shop.     The  strictly 
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GENERAL   VIEW   OF    STOREHOUSE    AND    MAIN    SHOP    BUILDING    AT    BREWSTER W.    &    L.    E.    R.    R. 


point  and  freight  car  repairs  will  eventually  be  taken  care  of 
here. 

While  this  company,  together  with  the  Wabash  Pittsburg 
Terminal,  now  owns  but  225  locomotives,  the  shop  is  designed 
to  take  care  of  all  repairs  on  a  total  of  400  locomotives  and 
th^fore  is  not  now  being  operated  to  its  full  capacity;  nor  has 
the  full  equipment  of  tools  been  provided  for  the  capacity  as 
designed. 

It  will  be  remembered  that  in  the  June,  1910,  issue  of  this 
journal  there  appeared  a  general  layout  of  this  shop,  together 
with  a  brief  description  of  its  general  features.  It  was  there 
noted  that  a  unique  idea  formed  the  basis  of  the  design  of  the 
erecting  shop  and  the  machine  shop,  viz.,  to  build  a  transverse 
type  'of  erecting  shop,  such  as  would  ordinarily  be  constructed 
for  use  with  a  transfer  table,  and  to  then  include  the  space 
devoted  to  the  table  within  the  shop  building  and  to  replace  the 
table  with  an  overhead  crane,  thus  being  able  to  make  use  of 
this  space  not  only  for  transfer  and  admission  to  any  track  in  the 
erecting  shop,  but  also  for  the  stripping,  unwheeling,  wheeling 
Jind  finishing,  as  well  as  for  storage  of  finished  wheels,  fitting  of 
driving  boxes,  eccentrics,  etc.  This  scheme  effectually  increases 
the  capacity  of  the  erecting  shop  by  about  25  per  cent  In  prac- 
tice It  has  been  found  convenient  to  use  the  pits  located  on  every 
alternate  track  in  the  transfer  bay,  that  may  be  opposite  some 
€ngme  in  the  erecting  shop  that  is  in  for  heavy  boiler  work, 
'Or  Ught  running  repairs   such   as  broken    frames,   tires  turned. 


locomotive  terminal  section  of  the  plant  will  be  considered  inde- 
pendently at  a  later  point. 

The  main  shop  building  has  been  so  placed  as  to  permit  easy 
extension  at  either  end,  in  fact  the  end  walls,  while  substantial, 
are  considered  temporary  and  the  typography  of  the  ground  and 
location  of  the  other  buildings  have  been  studied  with  this  possi- 
bility in  view.  To  the  south  of  the  shop  building  there  is  a  clear 
space,  about  100  ft.  wide,  covered  by  a  10  ton  crane,  with  run- 
ways extending  the  full  length  of  the  building  and  a  clear  height 
of  36  ft.  In  this  space  are  stored  all  heavy  parts,  such  as  wheel 
centers,  frames,  tires,  axles,  etc.  The  storehouse  opposite  the 
west  end  of  the  shop  also  adjoins  this  runway;  in  fact,  its  walls 
form  the  support  for  the  girders,  so  that  this  crane  becomes  the 
principal  and  almost  entire  means  of  transfer  of  heavy  raw  ma- 
terial (except  boiler  plate,  tubes  and  forgings)  to  the  shop. 
Three  tracks,  serving  the  storehouse  and  scrap  platform,  extend 
under  the  crane,  as  do  also  the  two  entrance  tracks  to  the  shop, 
the  connecting  track  between  the  shop  and  roundhouse  and  sev- 
eral connecting  to  the  extensive  system  of  narrow  gauge  track 
which  covers  the  whole  plant.  In  this  manner  this  yard  crane  is 
given  great  flexibility  for  the  transfer  of  material  to  and  from 
cars,  storehouse,  roundhouse  and  storage  space  beneath  it  and 
any  part  of  the  shop.  Entrance  to  the  tender  shop  is  from  the 
west  end  and  in  the  open  space  to  the  west  of  the  shop  are  cov- 
ered storage  racks  for  tubes,  bar  iron,  etc.  The  narrow  gauge 
system  furnishes  the  means  of  transfer  from  these  points  into 


81  (March) 


80 


AMERICAN    ENGINEER    AND    RAILROAD    TOURNAL. 


February,  r.'ll 


- ;;  s  FOR    YOUR    CARD    INDEX 

i^  Some  of  the  more  important  articles  in  this  issue  arranged 
for  clipping  and  insertion  in  a  card  index.  Extra  copies  of  this 
page   will   be  funiished  to   subscibers  only  for   eight   cctits   in 

stamps.  .-V-'  ; "  ^'    ■■''.':  ■  '*' 


Locomotive — Hollow  Brick  Arch:     .-'>.:,.  ;/.'   ■".'.;/..■     :'','••■ 

Amer.   Eng.,  191 1,  p.  58   (February) 

Record  of  thorough  test  given  the  Wade-Nicholson  hollow 
brick  arch  on  a  locomotive  testing  plant.  These  are  apparently 
conclusive  in  establishing  the  increased  economy  of  the  hollow 
arch  over  that  of  the  ordinary  description. 


Air  iftose— Paihifies 


Ames.  Enc,   1911,  p.  45'  (February). 


Article  by  R.  W.  Burnett  covering  a  very  careful  inquiry  into       Machine  Tools— Cold  Saw  Cutting  Of!  Machine 

the  cause  of  failures  determined  by  observations  extending  over 
a  period  of  9  months  on  a  large  trans-continental  railroad.  , 


■i  ■■■',■■ 


Amer.  Eng.,  1911,  p.  74  (February) 


Car— Twin  Air  Jack  for  Car  Repairs 

!  '.-i;.'  Amer.   E.ng.,  igii,  p.   54   (February). 

Illustrated  description  of  an  extremely  efficient  air  jack  for 
Iiftin,«  passenger  car  bodies  and  which  employs  a  double- jack 
cylinder.  Designed  and  built  by  Xew  York,  New  Haven  and 
Hartford  R.  R.  "v. 


New  design  of  powerful  metal  saw  built  by  the  Newton  Ma 
chine  Tool  Works,  Inc. 


.-■>. 


Machine  Tools— Heavy  Duty  Drill  Press 

Amer.  Eng.,  19",  P    7   (February). 

Very  powerful  tool  built  by  Colburn  Machine  Tool  Company 
and  especially  designed  for  a  wide  range  of  heavy  wprk.         .  . 


Locomotive,   Smooth  Rail  Working  on  Heavy  Gradients 

Amer.  Eng.,  1911,  p.  41   (February). 

A  discussion,  largely  theoretical,  of  certain  problems  in  design 
to  niccl  peculiar  requirements  wiiich  apparently  June  not  as 
yet  been  satisfactorily  solved.  Based  on  a  paper  by  F.  W.  Bach, 
before  the  Institution  of  Civil   Engineers,  England. 


Oil  House — For  the  Santa   Fe  System  .   .  ..  '','^.-   • 

Amer.   Exg.,  191  i,  p.  5-   (Fetjruaiy) 

Illustrated  description  of  the  equipment  of  the  general  oil  dis 
tributing  and  storage  plant  at  Topeka,  Kans.     The  self-measur 
ing  pumps  can  transfer  300,000  t-allons  of  oil 'in  10  hours.    It  i- 
the  largest  and  best  equipped  oil  house  in  America.       . 


Locomotive,  2-8-8-2  Type  Amer.   Eng.,  191  i,  p.  50   (February). 

Total  weight,  418,000  lbs.  Wheels,  57  in. 

Weight  on  drivers,  360,000  lbs.  Total   heating   surface,   5,161.8 

Cylinders,  24J/2  and  39  in.  sq.  ft. 

Tractive  effort,  83,300  lbs.  Steam  pressure,  200  lbs. 

Built  by  the  American  Locomotive  Co.  for  pusher  service  on 
the  'Frisco  lines.  It  is  the  first  Mallet  to  be  constructed  with 
inside  steam  pipes  to  high  pressure  cylinders. 


Oxy- Acetylene  Cutting  Torch  '  .-.v  ;■*'''."    .- ' 

Amek.  Eng.,  191  i,  p.  62  (Februaty) 

An  illustrated  article  by  J.  F.  Springer  in  which  the  applica- 
tion of  the  principle  to  metal  cutting  is  fully  described.  A 
review  of  some  noteworthy  operations  which  have  been  per- 
formed through  this  process. 


Locomotive,  4-4-2  Type      Amer.  Eng.,  191  i,  p.  44  (February). 


•Total  weight,  231,675  lbs. 
Weight  on  drivers,  112,125  lbs. 
Cylinders,  15  and  25  in. 
Tractive  effort,  23,800  lbs. 


Wheels,  73  in. 

Total     heating    surface,    2,508 

sq.  ft. 
Steam  pressure,  220  lbs. 


Built  by  Baldwin  Locomotive  Works  for  the  Atchison,  Topeka 
'..and  Santa  Fe  Ry.    It  possesses  tlic  unique  feature  of  outside  dry 
-   and  steam  pipes  and  is  the  heaviest  in  total  weight  of  any  4-4-2 
type  berctoforefjconstructed. 


Locomotive,  4-6-2  Type      Amer.   Eng.,  1911,  p.  56  (February). 


T"VaI  \vci;.;lit,  250,5<X)  Ib.^. 
Weight  on  drivers,  154,500  lbs. 
Cylinders,  25  in. 
Tractive  effort,  37,700  lbs. 


VVheels,  75  in. 

Total    heating    surface,    3,328 

sq.  ft.  '.A-'f*' 

Steam  pressure,   190  lbs. 


Built  by  American  Locomotive  Co.  for  the  Cliicago  and"  North- 
western R.  R.,  where  equipped  .with  Schmidt  superheater  is  giving 
excellent  results  in  service.  'r.  •' 


Shop  Devices — Flue  and  Flue  Sheet  Tools 

Amer.  Eng.,  1911,  p.  65   (February) 

Illustrated    description    of    very    ingenious    flue    beading    tool 
which  has  been  adopted  on  the  Western  Ry.  of  France.     An  ex 
ceedingly  complicated  device  but  possessing  many  points  of  merit. 


Shop  Devices—Cylinder  Packing  Ring  Saw  *'  -'''•'     '      >  '     ' 

Amer.  Eng.,  1911,  p.  59  (February) 

Illustrated  description  of  very  efTicient  double  saw  designed 
and  built  by  Central  of  Georgia  Ry.  to.  dispense  with  hand  work 
in  fitting  cylinder  jacking  rings.  ^il'')';''-  •  •■:-'i.3':.,:'':.):^y'^-_:'  '\':: 


Shop  Devices — Tire  Heater  ..'■''^'''^f'r-^-''-^'-'--: 

Amer.  Eng.,  191  i,  p.  72  (February) 

Illustrated  description  of  a  cheap  and  eflfcptive  tool  for  beating 
tires  when  piled.  >Vv.rv  ,;•  ^'''';..;'^ /■]•-'- \^' V':- 
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Locomotive  Repair  Shops  at  Brewster,  Ohio 
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LOCOMOTIVE  REPAIR  SHOP  COXTAIMNC  ALL  EXCEPT  THE  P*  )\Vi:Kll<  )LSK 
A  SIXGLE  liUILDIXC;.  TIIK  ERECT1X<;  SHOP  IS  OF  THE  TRAXS\  E 
E  TRAXSFKR  TAIM.E  iS  REPLACED  I'.Y  AX  OVERHEAD  CRAXE  OPKRATED  I 
PARALLEL  TO  THE  ERECTIXG  SHOP  AXD  I'.ETWEEX  IT  AXD  THE  MACH 
'••    ;-  SHOP.     PART  OF  TJIE  P.On.EK  SH()1>  OCC  IPIES  OXE  EXD  OF  THIS 

::  4  ,:>       '       TRAXSFER  BAY  AXD  THE  HANPLIXc;  OF  HEAVY  PARTa     ; 
■•^-    ■•Tv.."  THROUGHOUT  THE  WHoi.K    SHOl'   IS    WELL 

'i"  :y-:'-  ■'!  :■  :if"'-.u:y.:  PROVIDED  for.'  -  .::;v'.-^i-:.  •:•.■.■"••..■■  '■;..•■■■■/. 
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.  Brewster,  Ohio,  has  hccn  founded  hy  tlic  Wheeling  and  Lake 
•  Erie  Railroad  at  a  point  very  near  the  geographical  center  of  the 

-vsteni  and  there  it  has  erected  a  complete  new  shop  plant  for  . 
.■making  all  repairs  to  its  225  locomotives.     No  other  point  on  the 
V  foad  is  provided  with  more  than  enough  repair  facilities  to  make 
'  "Hie  lightest  kind  of  running  repairs.     Brewster  is  but  135  miles 
irom  the  furthest  terminal  of  the  road,  making  it  more  econom- 
ical to  bring  the  power  to  this  central  point   for  alt  shop  work 
•/than  to  maintain   even  moderate  repair   facilities  at  the  various 
division   points.     Together   with   the   shop   there   has   also   beeji 
I'lected  a  26  stall  niun<lhousc  with  a  coal  cliute  and  otlier  tcrmi- 
iial  facilities.     A  Ia:ge   freight  yard  lias  also  been  built  at  this 


t~:,i~../::  V. 
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etc.,  ami  thrs  iibt  take  this  class  of,  work  intQ  t%.  i^f 4^iag  sbop 

proper  at  alL*.';  "':*-■■  '■'■':,'' '-'^l  -';.-'■■'.■     ■;'■•■■/■: --y^  '  ■■.S--?-'  ^,:z,^-  i-y\.\"- 

■~'  '  "     ■■'';    c'/^"'"     General  Arrangement.  :"' 

Inasmuch  as  all  the  shops  are  grouped  within  one  large  build- 
ing the  general  layout  requires  but  little  ctxrtitnent.     The  shop 

l»Iant  itself  consists  of  lifit  tliree  structures — sliops.  storehouse 
and  powerhouse.  The  roundhouse  is  located  near  the  power- 
house and  the  hot  water  boiler  washing  and  filling  system  appa- 
ratus is  located  therein,  but  in  other  respects  it  is  independent 
of  the  shop.  The  oilhou>e  i>  biosily  for  road  engine  use.  but  of 
course  it  is  made  large  enough  t<»  serve  the  shop.     The  strictly 


.(;Kj<eiUl.   VIKW  OI<:   STOREHOUSK    ANU    MAl.V    SHOP    KUILWKG    At    IlkKWSTKK-r^W.;  *    L.-  E;    B.    R 


,r>f)int  .and,.ireight  car  repairs  virill  ■evehtaatty' bevtak^^^'i^ 

;4iefe.;:;:;-'>:--iV'  -'^ .»; :v>kv;:::' -.:.;■:::.  v^■■:_■■.■;:;•,^:  •■'•;.■ 

While    this    company,    together    witli    tlic    Wabash    Pittsburg 

!  erminal,  now  owns   liut   225   locomotives,   the   shop   is   designed 

•  take  care  of   all   repairs  on  a   total  of  400  locomotives  and 

lerefore  is  not  now  being  operated  to  its  full  capacity;  nor  has 

^tv   full  eciuipnieiit  of  tools  liccn   provided   for  the  capacity  as 

'^.signed. 

U  will   be   remembered   that   in   tlie  June,   lyio,   issue  of  this 

urnal  there   appiared  a  general    b\vouf  of  this   shop,  together 

^itb  a   brief   dcMTiption   of   its   general    features.     Tt  was  there 

'"led  that  a  inii(|ue  idea  formed  the  basis  of  the  design  of  the 

y^^^^'*^  ^''^*'P  •'"'•I  '''^'  machine  shop,  viz.,  to  build  a  transverse 

.-vpc  pjr;  enctiny  shnp,  such  as  would  ordinarily  be  constructed 

,i"r  use  .with   a   transfer  table,  and  to  then   include  the   space 

deyoled  to  the  table  witliin  tlie  sliop  building  and  to  replace  the 

r:<t)le  wjtii  an  overhead  crane,  thus  being  able  to  make  use  of 

this  .space  not  only  for  transfer  and  admission  to  any  track  in  tlie 

'•rwctnig  shop,  but  also  for  the  stripping,  unwhceling.  wheeling 

iind  fmishing,  as  well  as  for  storage  of  finished  wheels,  fitting  of 

|r>ving  boxes,  eccentrics,  etc.     This  scherne  efifectually  increases 

the  capacity  of  the  erecting  shop  by  about  25  per  cent.     In  prac- 

"ccjt  has  been  found  convenient  to  use  the  pits  located  on  every 

dternate  track   in  the  transfer  bay,  that  may  be  opposite  some 

'iiginc  in  the  erecting  shop  tliat  is  in   for  heavy  boiler  work. 

''^r  light  rutining  repairs  iuch  as  broken   frzinies,  tires  turned, 


locomotive  teftnirtai  seoti<m  of  th<f  plant  %iQ.J^ioati|9idkfir^ 

pendemly  at  a  later  pi>int.        .   "  .,  v  ■;-':  ' '  .' ;    .-"      ■ ""  ^'' '"; -■■    ^' 

The  main  shop  building  has  been  so  placed  as  to  permit  easy 
txtension  at  cither  end,  in  fact  the  end  walls,  while  substantial, 
are  considered  temporary  aiKf  tiic  tyiKigraphy  of  the  ground  and 
location  of  the  other  buildings  have  been  studied  with  this  possi'- 
bility  in  view.  To  the  south  of  the  shop  building  there  is  a  clear 
.space,  about  too  ft.  wide,  covered  by  a  10  ton  crane,  with  run- 
w.\vs  extending  the  full  length  of  the  building  .'uul  a  clear  biight 
of  .t6  ft.  In  this  spa<?e  arc  stored  aU  heavy  parts,  such  as  wheel 
centers,  frames,  tires,  axles,  etc.  The  storehouse  opposite  the 
west  end  of  the  shop  also  adjoins  this  runw.iy ;  in  fact,  its  walls 
form  the  support  for  the  girders,  so  that  this  crane  becomes  the 
principal  .ind  .ilniost  entire  means  of  transfer  of  heavy  raw  tna- 
,  terial  (except  boiler  plate,  tubes  rmd  forgings'l  to  the  4it>p, 
Three  tracks,  serving  the  storehouse  and  scrap  platform,  extend, 
under  the  crane,  as  do  hL«o  the  two  entrajice  tr.icks  to  the>5lK^, 
the  connecting  track  between  the  shop  and  roundhouse  and  sev- 
eral connecting  to  the'  extensive  system  of  narrow  gauge  track 
which  covers  the  whole  plant.  In  this  manner  this  yard  crane  is 
given  great  flexibility  for  the  transfer  of  material  to  and  from 
cars,  storehouse,  roundhouse  and  storage  space  beiit^ath  it  and 
any  part  of  the  shop.  Entrance  to  the  tender  shop  is  from  the 
west  end  and  in  the  open  space  to  the  west  of  the  shop  are  cov- 
ered storage  racks  for  tubes,  bar  iron,  etc,  The  narrow  gauge 
system  furnishes  tlictjiieans  of  iransfeT  from  tlvese  points  into 
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the  shop.  A  full  gauge  track  connection  enters  both  the  boiler 
and  smith  shop  from  the  west,  allowing  cars  to  be  loaded  and 
unloaded  by  the  shop  cranes.  The  storehouse  is  equally  conveni- 
ent to  both  the  shop  and  the  roundhouse,  while  the  oilhouse  is 
located  near  the  latter.  The  powerhouse  location  was  deter- 
mined by  the  desire  to  have  the  hot  water  washing  and  filling 
system  in  it,  which  necessitated  locating  it  near  the  roundhouse. 
It,  of  course,  also  furnishes  steam  to  the  shops  for  power  and 
heating  and  a  concrete  tunnel  has  been  built  for  carrying  these 
as  well  as  the  air  and  water  pipes.  The  electric  circuits  from 
the  powerhouse  are  carried  overhead  on  steel  poles. 

Main  Shop  Building. 

This  building  includes  the  following  distinct  shops :  Machine, 
transfer,  erecting,  boiler,  blacksmith,  tender  and  a  small  brass 
foundry.     It  is  528  ft.  long,  226  ft.  wide,  with  an  extension  to 


floor  very  evenly  distributed  and  of  unusual  intensity.  In  fact  th 
shop  seems  to  be  provided  with  as  good  natural  lighting  a 
could  possibly  be  desired.  The  accompanying  drawings  shov 
the  design  and  arrangement  of  the  structure  sufficiently  well  t 
make  extended  comment  unnecessary.  Attention  might,  hov. 
ever,  be  drawn  to  the  floor  construction,  which  is  use^d  through 
out  the  whole  buildins;  except  in  the  forging  section.  This  con 
sists  of  3  in.  pine  planking  laid  on  a  foundation  of  broken  ston 
6  in.  thick,  covered  with  i  in.  of  tarred  sand.  Over  this  is  lai' 
at  right  angles  a  wearing  surface  of  the  best  1%  in.  matchd 
maple  flooring  in  4  in.  strips.  The  floor  support  near  the  erecting 
pits  consists  of  ties  2  ft.  6  in.  long  and  9  in.  thick  bolted  to  th 
top  of  the  concrete  pits.  The  rails  are  secured  to  the  same  tici- 
which  are  laid  close  together. 

It  will  be  noticed  that  pits  have  been  provided  on  every  secon' 
track  in  the  transfer  shop.     These  are.  of  course,  for  conveni 
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the  north  of  89  ft.  for  a  distance  of  201  ft.  from  the  west  end. 
This  extension  includes  the  tender  and  woodworking  shops.  The 
main  building  is  divided  into  four  bays  longitudinally,  the  first 
bay,  65  ft.  in  width,  for  a  distance  of  about  400  ft.  from  the  east 
end  forms  the  erecting  shop.  The  second  bay,  for  the  same  dis- 
tance, is  a  transfer  shop;  the  third,  the  heavy  machine  bay,  and 
the  fourth,  the  light  machine  bay.  At  the  west  end  of  the  build- 
ing on  the  gallery  are  the  brass  foundry  and  manufacturing 
tool  room.  Below  this,  and  extending  over  the  two  bays,  is  the 
blacksmith  shop.  The  boiler  shop  covers  the  space  in  the  next 
two  bays  at  this  end,  and  the  flue  rattler  is  in  a  small  addition 
outside  the  end  wall,  the  tubes,  however,  being  placed  in  it  from 
the  inside  of  the  building,  as  will  be  explained  later.  In  the 
tender  shop  there  is  a  55  ft.  bay  for  general  tank  and  truck 
work  and  a  30  ft.  bay  with  a  gallery  where  the  woodworking 
machinery  has  been  installed.  On  this  gallery  pilots,  headlights, 
etc.,  are  repaired  and  painted. 

Like  most  recent  shop  buildings,  this  is  a  steel  frame  structure 
with  enclosing  walls  of  vitrified  paving  brick  pierced  with  large 
windows.  On  every  third  pit  are  large  transverse  monitors,  22 
ft.  9}4  in.  wide  and  12  ft.  3  in.  high,  formed  of  steel  framework, 
having  a  flat  roof  and  sides  composed  entirely  of  windows.  This 
arrangement,  together  with  the  many  windows  in  the  side  walls 
shown  in  the  elevation  drawing,  makes  the  natural  lighting  of  the 


ence  in  stripping  and  wheeling.  Inasmuch  as  the  locomotives  arc 
drawn  in  and  out  of  the  erecting  shop  on  dollies  or  shop  trucks 
and  are  taken  to  and  from  these  small  trucks  by  the  large  crane 
they  can  be  and  are  stripped  and  wheeled  on  some  other  pit  thai 
the  one  opposite  their  location  in  the  erecting  shop.  This  pit 
of  course,  can  be  any  one  desired  and  therefore  but  half  of  th( 
tracks  in  this  section  are  thus  provided,  making  it  always  pos 
sible  to  find  a  track  with  a  pit  vacant  and  allowing  the  alter 
nate  tracks  to  maintain  the  floor  level  and  thus  give  ■ 
smooth  surface  for  trucking  and  also  a  suitable  place  for  fitting 
driving  boxes,  eccentrics,  etc. 

Overhead  cranes  serve  the  entire  floor  space  of  the  shop  witl 
the  exception  of  the  galleries  and  the  bays  underneath  them.  Ii 
the  erecting  sh.op  proper  there  is  a  10  ton  crane  with  a  65  ft 
span,  the  runways  of  which  continue  over  the  boiler  shop.  1: 
the  transfer  bay  there  is  a  150  ton  double  trolley  crane  with 
65  ft.  span  running  the  full  length  of  the  building,  and  a  r 
ton  single  trolley  crane  on  the  same  runway.  In  the  heav. 
machine  bay  there  is  a  10  ton  crane  with  a  55  ft.  span  run 
.  ning  the  full  length  of  the  building  and  serving  the  heavy  forge 
in  the  blacksmith  shop.  A  30  ton  crane  with  a  55  ft.  span  cover 
one  bay  of  the  tender  shop.  In  addition  to  this  the  boiler  sho] 
and  blacksmith  shop  tools  and  forges  are  very  completely  pro 
videJ  with  jib  cranes.     The  location  and  arrangement  of  eaci 
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are  clearly  shown  in  the  plan.     The  hydraulic  riveter,  of  course,  walls  and  columns.     There  are  four  of  these  fans,  each  driven 

has  its  own  25  ton  crane.    All  of  these  cranes  are  from  the  Shaw  by  a  25  h.p.  motor.     The  source  of  heat  is  the  exhaust  steam 

Electric  Crane  Co.  from  the  powerhouse.  • 

The  complete  and  elaborate   system  of  narrow  gauge  tracks  The  artificial  lighting  is  all  of  enclosed  arc  lights  suspended 

inside  the  shop  are  clearly  shown  in  the  illustration  of  the  tool  along  the  side  walls  and  from  the  crane  runways. 
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arrangement.  It  will  be  seen  that  through  the  medium  of  turn- 
tables it  is  possible  to  get  a  connection  from  this  track  system 
to  any  part  of  the  shop  and  beneath  any  desired  crane.  This 
system  is  equally  elaborate  outside  of  the  building  and  connects 
with  all  the  storage  centers,  storehouse,  etc. 

The  heating  of  the  building  is  through  the  medium  of  hot  air, 
the  fans,  which  are  electrically  driven,  being  placed  in  the  trans- 
verse monitors  in  the  roof  and  the  ducts  are  carried  along  the 
roof  trusses  with  outlets  at  the  various  desired  points  along  the 


Electric  power  circuits  with  numerous  plug  boxes  for  the 
portable  machine,  lights  and  electric  winch  are  provided  through- 
out the  whole  building. 

Operation. 

Locomotives  which  are  to  be  shopped  are  brought  up  over  a 
washout  pit  just  outside  of  the  shop  building  on  the  entering 
track  from  the  south.  The  details  of  this  pit  are  shown  in  one 
of  the  illustrations.     It  consists  simply  of  a  basin  built  of  con- 
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tlie  >hop.     A   full  gaiiiic  track  ciiniKcti(jii  outers  bcth  tlic  boiler 

and  smith  shop  from  the  west,  alKiwinjj;  cars  to  be  loa'ied  and 

unloaded  by  the  shop  cranes.     The  storehouse  is  equally  cnnvcni- 

:    ent  to  both   tljc  shop  and  the   roundhoilse.  while   the  odhouse   is 

located   near  the   latter.      The   powerhouse   location    was   deter 

mined  by  the  desire  to  have  the  hot   water   washing  and   tilling 

system  in  it.  which  necessitated  locating  it  near  the  roundhouse. 

It,  of  course,   also   furnishes   steam  to  the   '^linps    for  power   and 

.  lieatin;^  and  a  concrete  tunnel  has  been  built   for  carrying  these 

■as-well  as  ilie  air  and  water  pipes.     The   electric  circuits    from 

the  poW(rhiiu>,'  are  carried  overhead  on   steel  pole~. 

::■;.:-..•'  .Main  Siiof  BnntixG. 

This  building  includes  the  following  distinct  >hoiis :  Machine, 
tran-fer,  erecting,  boiler,  blacksmith,  tender  and  a  small  bras'^ 
foundry.     It   is  5jS   ft.   long,  j^b  ft.  wide,  wnh   an  extension  tit 


tioor  very  evenly  distributed  and  of  unusual  intensity.  In  fact  ti-. 
siiop  seems  to  be  provided  with  as  good  natural  lighting  n 
could  possibly  l)e  desired.  The  accompanying  drawings  sho\ 
the  design  and  arrangement  of  the  structure  sufficiently  well  i 
make  extended  comment  umiece>sary.  Attention  might,  hov 
tver,  be  drawn  to  the  floor  construction,  which  is  uscjl  througl 
out  the  whole  buildiiia:  except  in  the  forging  section.  This  cor; 
.-i-ts  of  ,?  in.  i)ine  planking  laid  on  a  foundation  of  broken  ston 
(t  in.  thick,  covered  with  i  in.  of  tarred  sand.  Over  tbi-  is  lai 
at  right  angles  a  wearing  surface  of  the  best  i'^  in.  matche 
maple  flooring  in  4  in.  strips.  The  floor  support  near  the  erecti:; 
pits  consists  of  ties  2  ft.  6  in.  long  and  9  in.  thick  bolted  to  th 
top  of  the  concrete  pits.  The  rails  are  secured  to  the  same  tie 
which  arc  laid  close  together.  Vr  1^.^^';  •"•";■ 

It  will  be  noticed  that  pits  have  been  provided  on  every  secon 
track  iu.  the  transfer  slioii.     i  hese  are.  of  course,  for  conven;  . 
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the  ni>rth  of  J^y  ft.   for  a  distance  of  joi    ft.   from  tiie  west  end. 

Tin-,  extension  inchule^  the  tender  and  woodworking  sliops.     The 

main  buiUling  is  divided  into   four  bays   longitudinally,  the  tir^t 

•bay,  05  ft.  in  width,  I'or  a  distance  of  alnnu  4(H)  ft.  from  the  ea>t 

end  forms  the  erecting  shoj).      The  sfciMid  b.iy.  f<jr  the  same  <lis- 

,;  tance,  is  a  transfer  shop;  the  tliird,  the  heavy  machine  bay,  and 

•.  the  fourth,  the  light  machine  bay.    .\t  the  west  end  of  the  build 

o.ing  , nil' the    gjilk-ry    are    the    brass    foundry    and    mamifacturmg 

■   tool  root li.     I'.elow  thi-s,  and  c.xtending  over  the  two  bays,  is  the 

':   black-smith  rhop.      The  boiler  simp  covers  the  space  in  the  next 

"■two  bays  at  this  end,  and  the  line  raltkr  is  in  a   small  addition 

.    outside  the  enil  wall,  the  tubes,  however,  I)iing  ]ilaced  in  it   from 

the   in -side  of  the   buildili.g,  as    will   be   explained    later.      In   the 

tentler -sliop  there  vis   a  55   ft.   bay    for   general    tank    and    truck 

:•:  work  and  a  30  ftr  bajv  wkli  a  gallery  Avhere  tlu    woodw. irking 

machinery  h;is  beeif  installed.     On  tlris  y.ilKry  pdots,  beadliglit-. 

etc.,  are  repaired  and  painted. 

•V/'ljke  most  rteeiit  shop  buildings,  this  is  a  steel  franu    -trnciure 

with  encloiiig  walls  of  vitrilled  paving  brick  pierced  with  large 

wiiulows.     ()n  <very  third   [lit   are  large   tr.insverse   monitors,  22 

ft.  9*'4  it},  wiile  and  ij  ft.  3  in.  high,  formed  of  steel  framework, 

having  a  Hat  ronf  and  sides  comiiosed  entirely  of  windows.     Tins 

arrangement,  t"<4ctlier  with  the  many  windows  in  the  side  walls 

shown  in  the  elevation- dr.aw  ing.  makes  ti.e  natnr.al  lighting  of  tht 


ence  in  stripping  and  wheeling.  Inasmuch  as  the  locomotives  ar<- 
drawn  in  and  out  oi  the  erecting  shop  on  dollies  or  shop  truck 
.md  are  taken  to  and  from  these  small  trucks  by  the  large  cran< 
they  can  be  and  are  stripped  and  wheeled  on  some  other  pit  tha; 
the  one  opposite  their  location  in  the  erecting  shop.  This  pit 
of  v(>ursc,  can  be  any  oui-  desireil  and  therefore  but  half  of  tlf 
tracks  in  this  section  are  thus  provi<led,  m.iking  it  always  pos 
sible  to  lind  a  track  witli  a  pit  vacant  and  .allow ing  the  alter 
nate  imcks  to  niaimain  the  lloeir  level  and  tints  i;ive 
smooth  surface  for  trucking  and  also  a  suitable  place  for  fitlin> 
driving  boxes,  ecc<jntries,  etc.  "':'-J:^^\\^'-x\-^-^'r.''''':i."'^-  ■■^'?''' 

( )verhead  cranes  sirve  the  entire  floor  space  of  the  shop  witi 
the  excej)tioii  of  the  galleries  atul  the  bays  underneath  them.     I; 
the  erecting   shop  ])roper  tlure  is  a    10  ton   crane   with  a  65   f' 
span,   tile   run\\,a\s  of   which  coiainue  over  the  boiler   shop.     1- 
tile  tr.iiisfer  bay  there  is'a    150  ton  doni)le  trolley  crane  with 
')5    ft.    span    nnniinu   the    full    length   <if   tlu-  building,   and   a    i 
ton    .-ingle    troJKy    crane    on    ihe    same    rmiwav.      In    the    heav 
maciiine   i)a\    there   is   a    10  ton   crane    with   a    55    ft.    span   rui 
ning  the  full  length  of  the  building  and  serving  the  heavy  forge 
in  the  blacksmith  shoit.    A  .^o  ton  crane  with  a  55  ft.  span  cover 
one  bay  of  the  lender  shop.     In  addition  to  this  the  boiler  sho; 
and  Maeksinith   slKjp  tocds  and   forges  are  very  completely  pre 
\  idf  1   with   jib  cr:iiHs.      |  Iu-   location   and  arrangement  of   eaci 


•    V.  -"'-:.; 


i^j\i  arch;  1911. 


AMERICAN    ENGINEER  ^^DRAILR0A1>K>^K>? At. 


83 


[-: We  clearly  shown  in  the  plan.     The  hydraulic  riveter,  of  course.  walls  and  columiis.Tlicrc  arc   four  of  these  fans,  each  driven 

.as  it>  own  _'5  t"n  crane.    All  of  these  cranes  are  from  the  Shaw  hy  a  i?  h.]).  motor.  The  soutve  ^>#;  heat- is  tho  exhaust  steam 

1  lectric  Crane   Co.                     '    •  troni  the  ])owcrliou>c. 

I  lie  complete   and   elahoratc   system  of  narrow   gauge   tracks  .The  artificial  lighting  is  ail  of  t-nclosed  arc  lights  suspended 

H vide,  the  shop  are  clearly  shown  in  the  illustration  of  the  too!  along  the  side  walls  and  from  the  crane. runways.  ..    -■VVV  '-'' 
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.irrangeuKMit.  It  will  be  seen  that  through  the  medium  of  turn- 
'.'ihlcs  it  is  possible  to  get  a  connection  from  this  track  system 
•"■J  any  part  of  the  shop  and  beneath  any  desired  crane.  This 
-\>tem  is  equally  elaborate  outside  of  the  building  and  connects 
ivith  all  the  storage  centers,  storehouse,  etc.  ;      • 

the  heating  of  tiie  building  is  through  the  medium  of  hot  air, 
Uie  fans,  which  are  electrically  driven,  being  placed  in  the  trans- 
verse monitors  in  tlie  roof  and  the  ducts  are  carried  along  ilie 
roof  ti-Hsses  with  outlets  at  the  various  desired  points  along  the 


Electric  power  circuits  with  numerous  ping  boxes  fOr  the 
portable  machine,  lights  and  electric  winch  arc  provided  through- 
out the  whole  building.         ivj ::  -  ■:■'.S^:'^■^y^■'■■^  i; 

■•.:•  >-"^ V  ;:v  ■'^- ■.%.;;: ■/•iv;,,-.- v//',  .Operation. 

Locomotives  which  are  to  be  shopped  are  brought  up  over  » 
washout  pit  just  outside  of  the  shop  building  on  the  entering 
track  from  the  south.  The  details  of  tliis  pit  are  shown  in  one 
of  the  illustrations/    It  consists  simply  of  a  basin  built  of  con- 
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Crete  and  lined  with  brick,  60  ft.  in  length  and  18  ft.  wide, 
which  drains  to  a  large  sump  in  the  center.  This  basin  is  26 
in.  in  depth  at  the  center  and  about  16  in.  at  the  ends  and  sides 
and  the  track  is  carried  across  it  on  heavy  timbers  supported 
on  concrete  piers.  It  is  covered  over  the  top  with  a  grating 
consisting  of  3  in.  planks  set  about  i  in.  apart.  A  hot  water 
connection  is  located  nearby  and  the  whole  running  gear  of  the 
locomotive  is  washed  down  with  hot  water  before  it  is  taken 
into  the  .shop  and  practically  all  of  the  heavy  dirt  and  grease  is 
removed  before  it  enters  the  shop  at  all.  It  is  then  pushed  on 
to  the  pit  in  the  transfer  shop,  made  ready  and  lifted  from  the 
wheels  by  the  150  ton  crane  and  carried  down  this  shop  to  the 
point  opposite  the  pit  in  the  erecting  shop  where  it  is  to  be 
located.  It  is  then  set  down  upon  the  shop  trucks  and  the  work 
of  stripping  is  completed.  Racks  are  provided  alongside  these 
pits  for  storage  of  piping  and  parts  not  needing  repairs.  After 
the  stripping  is  finished  it  is  drawn  into  the  erecting  shop  by  an 
electric  winch,  the  arrangement  of  which  is  shown  in  one  of  the 
illustrations.  The  drum  of  this  winch  carries  a  steel  cable,  which 
is  nm  around  a  block  at  the  further  end  of  the  erecting  shop, 


intended  to  be  the  regular  programme,  but  is  often  followed  in 
the  case  of  light  repairs. 

All  wheels,  rods,  boxes,  etc.,  left  on  the  main  incoming  track 
after  the  locomotive  is  removed  are  disconnected  and  cleaned,  the 
rods,  boxes,  springs,  etc.,  being  trucked  to  the  hot  water  wash- 
ing plant  and  cleaned  before  being  distributed  to  the  machine 
shop  or  racks.  The  wheels  are  rolled  out  on  the  same  track  the 
locomotive  enters,  underneath  the  10  ton  yard  crane  if  it  is  de- 
sired to  renew  the  tires.  If,  however,  the  tildes  are  only  to  be 
turned  they  are,  after  cleaning,  rolled  under  the  10  ton  machine 
shop  crane,  which  transfers  them  to  wheel  lathes.  Tire  heat- 
ing is  all  performed  in  the  small  brick  building,  underneath  the 
yard  crane  runway,  which  is  provided  with  a  jib  crane  and  air 
hoist.  Two  large  doors  with  roller  steel  shutters  permit  the 
wheels  to  be  brought  in  or  removed  either  to  a  track  entering 
the  machine  and  erecting  shop  or  to  the  storage  track. 

In  general  the  reversal  of  this  scheme  is  followed  for  out- 
going locomotives,  a  separate  exit  track  alongside  the  incoming 
track  being  provided  for  this  purpose. 

Cabs,  headlights  and  the  pilots,  etc.,  are  lifted  from  the  loco- 


Section  at  E-D  Section  at  A-A 
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there  being  a  ring  located  in  a  recess  in  the  floor  at  the  end  of 
each  pit  in  both  the  erecting  and  transfer  shop  for  securing  the 
block.  The  cable  is  then  drawn  back  to  the  coupler  or  other  part 
of  the  locomotive  and  it  is  hauled  into  place  in  the  erecting 
shop  on  the  trucks.  If  the  bailer  is  to  be  removed  and  taken 
to  ♦lie  boiler  shop  it  is  necessary  to  either  bring  the  locomotive 
again  into  the  transfer  shop  or  to  prepare  the  boiler  for  removal 
before  the  engine  is  taken  to  the  erecting  shop  at  ail,  as  the 
large  crane  is  used  for  this  purpose  and  the  boilers  are  repaired 
in  the  section  of  the  boiler  shop  underneath  its  runway.  Inas- 
much as  it  is  a  comparatively  simple  matter  to  transfer  a  loco- 
motive from  the  erecting  shop  to  the  transfer  shop,  it  depends 
upon  circumstances  which  method  is  followed.  Flue  work  is  per- 
formed in  the  section  of  the  boiler  shop  near  the  west  end 
underneath  the  10  ton  crane  runway  and  this  crane  transfers  the 
flues  from  the  locomotive  to  the  rattler  and  from  the  repaired 
flue  racks  back  to  the  locomotive.  Although  the  flue  rattler  is  in 
a  leanto  outside  of  the  building,  there  is  a  swinging  steel  door 
in  thf  end  wall  and  guides  extending  inside  of  the  main  shop, 
so  that  the  flues  can  be  deposited  by  the  crane  and  slid  into  the 
rattler  without  any  extra  handling.  They  can  also  be  removed 
in  the  same  manner. 

If  necessary  the  whole  locomotive,  including  its  wheels,  can  be 
lifted  by  the  150  ton  crane  and  carried  over  the  tops  of  other 
locomotives  in  the  transfer  shop  to  the  desired  pit,  and  there  re- 
paired   or    removed    from    its    wheels.      This,    however,    is    not 


motive  by  the  10  ton  crane  in  the  erecting  shop^nd  set  down 
upon  push  cars  on  the  narrow  gauge  track,  which  transfers 
them  to  the  crane  or  elevator  in  the  tender  shb^j^ 

Machine  Tool  Layout  and  Work  Distribution. 

In  studying  the  arrangement  of  tools  as  shown  on  the  accom- 
panying illustration  it  should  be  remembered  that  in  a  shop  of 
this  size  devoted  entirely  to  repair  work  there  fs  not  sufficient 
df  any  one  class  of  work  to  keep  particular  machines  or  partic- 
ular groups  entirely  supplied,  and  that  while  a  particular  ma 
chine  is  selected  and  located  on  a  basis  of  the  work  which  it  will 
principally  perform,  it  will  also  be  called  upon  to  do  work  of  a 
character  to  which  neither  its  design  or  location  is  especially  well 
suited.  Therefore  it  is  not  possible  in  a  shop  of  this  size  to 
attain  the  high  degree  of  perfection  in  the  distribution  of  the 
work  or  of  the  grouping  and  classification  of  the  machines.  In 
this  case  it  was  also  necessary  to  make  use  of  considerable  ma- 
chinery that  was  already  at  hand  in  too  good  a  condition  to 
permit  scrapping.  The  new  tools  purchased  are  of  the  highest 
character  and  show  an  intimate  knowledge  of  both  the  woik  to 
be  performed  and  the  railroad  machine  tool  industry. 

Beginning  at  the  east  end  of  the  heavy  machine  bay  there  is 
a  36  by  36  in.  by  10  ft.  Chandler  planer  used  on  rod  brasses, 
guide  yokes,  guide  yoke  knees,  eccentric  rods,  etc.  This  is  driven 
by  a  20  h.p.  motor.  The  next  machine  is  a  No.  to  Newton 
vertical  milling  machine  used  for  rod  work.  It  is  driven  by  a  10 
h.p.  motor.    There  is  then  a  Newton  two  spindle  rod  borer,  each 
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spindle  being  driven  by  a  "iVi.  h.p.  motor.     This  machine  is  used 
for  main  and  side  rod  boring  and  miscellaneous  heavy  drilling. 

Following  this  there  is  a  group  belted  to  a  line  shaft  driven 
by  a  35  h.p.  motor,  consisting  of  a  21  in.  Belts  slotter  for  con- 
necting rod  straps,  cross  heads,  links,  etc. ;  a  34  in.  Fitchburg 
radial  drill  for  drilling,  tapping  and  reaming  rod  oil  cups,  large 
rod  bolts,  etc.;  a  swing  grinder  for  i-ods  and  straps  and  a  79  in. 
Xiles  wheel  lathe  for  tires  and  wheel  centers.  The  next  ma 
chine  on  this  side  of  the  shop  is  a  90  in.  Niles  wheel  lathe, 
direct  driven  by  a  30  h.p.  motor.  This  adjoins  the  transverse 
lull  gauge  track  which  runs  from  th^ erecting  shop  to  the  round- 
house. On  the  other  side  of  the  track  is  a  90  in.  Niles  wheel 
press,  direct  driven  by  a  7  h.p.  motor  and  near  by  is  a  small 
babbitt  furnace  for  counterbalance  weights.  F^ollowing  this- is  a  42 
in.  by  11  ft.  Schumacher  and  Boyc  triple  geared  lathe  for  a.\les, 
crank  pins,  etc.  This  is  driven  by  a  15  h.p.  motor.  A  high  speed 
X'lfv  radial  drill  driven  by  a  20  h.p.  motor  used  on  drivinu 
ho.xes,  hub  plates  and  miscellaneous  heavy  drilling  is  next,  and 
is  adjoined  by  a  66  in.  Xiles  boring  mill  for  wheel  Centers, 
tires,  etc.,  and  an  84  in.  Betts  boring  mill  for  smoke  bo.x  froni^-, 
uome  bases,  smoke  box  rings,  etc. ;' the  latter  machine  is  drivei. 
Ly  a  10  h.p.  motor  and  the  former  by  a  35  h.p.  motor. 

On  the  opposite  side  of  the  heavy  machine  bay  practically  all 
of  the  machines  are  of  the  lighter  variety,  which  do  not  require 
tlie  service  of  an  overhead  crane.  These  machines  are  mostly 
driven  from  the  line  shafting  with  the  groups  in  the  light  ma 
chine  bay  and  form  part  of  these  groups.  The  first  group  at 
this  end  of  the  shop  is  belted  from  a  line  shaft  supported  in  tht 
enter  below  the  gallery  and  driven  by  a  50  h.p.  motor.  Begin- 
ning at  the  east  end  this  consists  of  a  16  in.  Xiles  slotter  for 
driving  box  wedges,  valve  stem  jokes',  etc. ;  a  No.  3  Bement 
liurizontal- boring  mill  for  lift  shafts  and  engine  truck  cradles; 
a  51  in.  ^fllard  boring  mill  for  boring  and  facing  driving  boxes, 
t^s,  etc. ;  a  36  in.  by  8  ft.  Pond  lathe  for  reach  rod  jaws 
iiers ;  an  18  in.  Cincinnati  shaper  for  crown  brasses,  eccen- 
rfaps,  etc.;  a  56  by  56  in.  by  6  ft.-. Gray  plainer  for  driving 
boxes,  shoes  and  wedges,-  cellars,  etc. ;  a  42  in.  Lodge  and  Ship- 
ley lathe  for  miscellaneous  work ;  a  72  in.  Niles  radial  drill 
located  underneath  the  crane  runway  for  drilling  and  tapping  cyl- 
inders and  other  miscellaneous  heavy  drilling.  A  Lucas  power 
forcing  press  for  pressing  in  brasses,  et;c. ;  a  24  in.  by  10  ft.  hori- 
i'ontal  milling  machine  for  link  hangets,  reverse  levers,  throttle 
levers,  stub  ends,  etc.:  a  42  in.   Billiard  borini?  mill  for  cylinder 
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licads  and  miscellaneous  boring;  a  60  in.  B^lbrd  radial  drill 
'or  cylinder  heads,  steam  chests,  etc.,  and  a  36  in.  Bullard  verti- 
cal turret  lathe  for  piston  packing,  piston  heads,  cylinder  heads, 
valve  bushings,  etc..  In  addition  to  these  machines  there  is  a  56 
'"■  hy  56  in.  byi  16  ft.  Pond  pjaner,  direct  driven  by  an  18  h.p. 
nioios,    for   crosshead    gibs,    eccentric    rods,    main    rod   Tirasses, 


etc.,  and  a  Landis  puton  rod  grinder,  which  is  direct  driven  by 
a  15  h.p.  motor.         ':  •  y  '  '   ■''':0     ■ 

In  the  next  group,  driven  by  a  40  h.p.  motor,  there  is  a  27  in. 
by  8  ft.  Pond  lathe ;  a  small  sensitive  drill ;  a  24  in.  by  8  ft. 
Pond  lathe;  a  2>2  in.  by  9  ft.  8  in.  Schmnaclier  and  Boye  lathe;  a 
24  in.  Enterprise  shaper ;  two  24  in.  by  8  ft.  6  in.  Lodge  and 
Shipley  lathes ;  a  24  in.  F'ifefield  lathe  and  a  swinging  grinder  in 
addition  to  the  tool  grinders  in  the  distributing  tool  room.  A 
36  in.  by  36  in.  by  12  ft.  Fitchburg  planer  direct  driven  by  a  10 
h.p.  motor  forms  part  of  this  same  group  of  tools.     All  of  these 
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tools  are  used  on  miscellaneous  valve  gear  and  motion  work. 

At  the  east  end  of  tlie  gallery  are  the  smaller  tools  for  use 
on  motion  work,  supplementing  those  located  on  the  main  floor 
inder  the  gallery.  A  7  by  10  ft.  elevator  gives  connection  be- 
tween the  two  floors  at  this  point.  Practically  all  of  these  tools 
are  devoted  to  work  on  valve  gears,  cross  heads,  throttle  valves 
and  pipes,  steam  pipes,  etc.  They  consist  of  the  following  tools, 
.1  1  belted  from  a  line  shaft  driven  by  a  50  h.]).  motor : 

2,2  in.  by  8  ft.  Schumacher  and  Boye  Latlie. 

42  in.  by  9  ft.  ^  in.  Fitchburg  Lathe. 

Bement,  Miles  Radial  Drill. 

20  in.  by  7  ft.  Lathe. 

.16  in.  by  36  in.  by  12  ft.  Pjjnd  Planer  ^15  h.p!  Motor,  Direct 

Drive).  V.y. .. 

Swinging  Grinder.  y'  '■'■'■::, 

15  in.  Benuit  Slotter.         i^^'V,, 
Hammett  Link  Grinder.     •'•..  \. 
24  in.  Pond  Lathe. 
60  in.  Bickford  Radial  Drill, 
24  in. -Niles  Slotter.      -:■;"■, 
Diamond  Guide  Grinder. 

21  in.  by  5  ft.  6  in.  Star  Lathe. 
Two  24  in.  Pond  Lathes. 

18  in.  Flather  Lathe. 

36  in.  .A.merican  Drill. 

Swinging  Grinder. 

.\djoining  this  group  on  the  gallery  is  a  sj.acc  for  air  brake 
repairs,  which  in  turn  is  followed  by  the  manufacturing  tool 
room  in  which  the  tools  are  arranged  to  form  one  groirp  driven 
by  a  20  li.p.  motor.  Following  this  is  the  bolt  room,  where  all 
knuckle  pins,  studs,  staybolts,  etc,  are  manufactured.  The 
names  and  arrangements  of  the  tools  at  this  point  is  clearly 
shown  in  the  illustration.  hX  the  far  end  of  the  gallery  is  a 
small  brass  foundry,  separated  by  a  partition.  Just  outside  of 
this  partition  are  several  tools  for  brass  work.  The.  tools  here 
arc  in  two  groups  driven  by  20  h.p.  motors. 

On  the  main  floor  under  the  gallery  directly  beidw  the  bolt 
room  are  the  machines,  furnaces,  and  benches  for  spring  work. 
There  is  also  space  and  several  machines  for  the  pipe  work 
located  nearby.    The  remainder  of  this  end  of  the  shop,  covering 
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crctf  and  liiud  witii  brick,  60  ft.  in  Iciiytli  atul  18  ft.  wide, 
which  drains  lu  a  lar^t  suinii  in  tlic  center.  This  basin  is  20 
in.  in  depth  at  tlie  center  and  about  16  in.  at  tlic  ends  and  sides 
and  the  track  is  carried  across  it  on  heavy  titnl)ers  supported 
on  concrete  piers.  It  is  covered  over  the  top  with  a  grating 
consisting  of  3  in.  planks  set  about  i  in.  apart.  A  liot  water 
connection  is  located  nearby  and  the  whole  rnnninjj;  j^ear  of  the 
locomotive  is  washed  down  with  hot  water  i)efore  it  is  taken 
into  tile  >h<'i)  and  practically  all  of  the  heavy  dirt  and  grease  is 
rcniovi-d  before  it  enters  the  shop  at  all.  It  is  then  pushe<l  on 
to  tile  pit  in  tile  transfer  shop,  made  ready,  and  lifted  from  the 
wliiels  l)y  the  150  ton  crane  and  carried  down  this  shop  to  the 
point  opjKjsite  the  pit  in  the  erecting  shop  where  it  is  to  be 
located.  It  is  then  set  down  upon  the  shop  trucks  and  the  work 
of  strij>ijing  is  comi>leted.  Racks  are  provided  alongside  these 
pits  for  storage  of  piping  and  parts  not  needing  repairs.  After 
the  stripjiing  is  rinished  it  is  drawn  into  the  erecting  shop  by  an 
electric  winch,  the  arrangement  of  which  is  >hown  in  one  of  the 
illustrations.  Vhv  drum  of  this  winch  carries  a  steel  cable,  wliich 
is  nm  around  ,a  l)lock  at  the  further  end  of  the  erecting  shop. 


imeii<le<l  to  be  the  regular  programme,  but  is  often  followed  in< 
the  case  of  light  repairs. 

All  wheels,  rods,  boxes,  etc.,  left  on  the  main  incoming  track 
after  the  locomotive  is  removed  are  disconnected  and  cleaned,  tlie 
rods,  bo.xes,  springs,  etc.,  being  trucked  to  the  hot  water  wash- 
ing ])lant  anil  cleaned  before  being  distributed  to  the  machine 
shoj)  or  racks.  The  wheels  are  rolled  out  on  the  same  track  the 
locomotive  enters,  underneath  the  10  ton  yard  crane  if  it  is  de- 
sired to  renew  the  tires.  If,  however,  the  tires  are  only  to  be 
turned  they  are.  after  cleaning,  rolled  under  the  10  ton  machine 
shop  crane,  which  transfers  them  to  wheel  lathes.  Tire  heat- 
ing is  all  performed  in  the  small  brick  building,  underneath  the 
yard  crane  runway,  which  is  provided  with  a  jib  crane  and  air 
hoist.  Two  large  doors  with  roller  steel  shutters  permit  the 
wheels  to  be  brought  in  or  removed  either  to  a  track  entering 
the  machine  and  erecting  shop  or  to  the  storage  track. 

In  general  the  reversal  of  this  scheme  is  followed  for  out- 
going locomotives,  a  separate  e.xit  track  alongside  the  incoming 
track  being  provided  for  this  purpose. 

Cabs,  headlights  aud  tlie  pilots,  etc^  are  lifted  from  the  loco- 
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tliere  beiim  a  rinii  located  in  a  revc»  in  the  lloor  ;it  tiie  end  of 
each  pit  in  both  the  erecting  an<I  transfer  >\\i>]t  for  sicuring  the 
block.  The  cable  is  then  drawn  liaek  to  the  cou]>ler  or  other  jiart 
of  the  lucouKitive  and  it  is  hauled  into  j>Iace  in  the  erecting 
sbo|>  <vn  tlic,  triick?V;..W,  the  b<»iler  i.s  "td 'be  removed  and  taken 
to  the  boiler  sixip  it  is  necessary  to  either  bring  tiie  locomotive 
again  intf)  the  tr.iiisfer  shoj)  or,  to  {irepare  the  boiler  for  removal 
before  the  engine  is  taken  to  the  erecting  shop  at  ail.  as  the 
lar}»e  crane  is  used  for  this  purpose  and  tlie  boil<  rs  ,ire  rei)aire(l 
in  the  section  of  the  boiler  shop  underneath  its  runway.  Inas 
niuelv  a*,  it  is  a  omiparatively  simple  matter  I0  transfer  ;i  loco- 
motive'ffom  the  erecting  shop  to  the  transfer  shop,  it  depends 
upon  circnmstjinces  which  method  is  follr)wed.  I'lne  work  is  per 
f<»rmed  in  the  section  of  the  boiler  simp  near  the  wjst  end 
umlerueath  the  10  ton  crane  runway  and  this  crane  tr^HfCfers  tiie 
Hues  from  t.hi'loeoiiH.tive  to  t!te  rattler  and  froni/Mie  npaired 
thic  racks  back  to  the  locomotive,  .\lthongh  tiie  lliuxr^Hk^Js  in 
a  le.mto  outsifle  of  tlu-  building,  tiiere  is  a  swingjiti;  steel  door 
in  fb«»  ,ni\  wall  and  gtvides  extending  inside  of  the  main  shop, 
.so  that  .the  flnos'  can  he  deposited  by  tiie  crane  .-mil  slid  into  tlie 
rattler  without  any  extra  handling.  They  can  also  l)e,  removed 
in  the  same  manner. 

"If  necessary  tlte  whole  locomotive,  iiieluiiing  its  w  luels,  can  be 
Jifud  by  the  150  ton  crane  and  carried  over  the  tops  of  other 
locomotives  in  the  transfcrshop  to  tlu  desired  pit.  and  there  re- 
pairVfl  ^©r.,  rcfjiovell    if<>u\   its    wheels.      This,    however,    is    not 


inotivt  iiy  tile  10  ton  crane  in  tlie  erecting  shop  and  set  down 
ui>on  iiiisii  cars  on  the  narrow  gauge  track,  w'hich  transfers 
them  to  ihe  crane  or  elevator  in  the  tender  shop. 

.M.\cni.\E  Tool,  L.\voLT  Asn  Work  Distribltion. 

In  stit<lying  tiie  arrangement  of  tools  as  shown  on  the  accom- 
Ijanying  illustration  it  should  be  remembered  tiiat  in  a  shop  of 
this  size  devoted  entirely  to  repair  work  there  is  not  sutticicnt 
of  any  one  class  of  work  to  keep  jiarticular  machines  or  partic- 
ular groups  entirely  supplied,  and  tliat  while  a  particular  ma- 
chine is  selected  and  located  on  a  basis  of  the  work  which  it  will 
jirinciiially  perform,  it  will  also  be  called  upon  to  do  work  of  a 
ehtiracter  to  which  neither  its  <lcsign  or  location  is  especially  well 
suited.  Therefore  it  is  not  possible  in  a  siiop  of  this  size  to 
attain  the  high  <legree  of  perfection  in  tlic  di.stribution  of  the 
work  or  of  the  groni)ing  and  classification  of  the  machines.  In 
this  case  it  was  also  neccs.sary  to  m.ake  use  of  considerable  ma- 
chinery that  was  already  at  hand  in  too  good  a  condition  to 
permit  scrajiiiing.  The  new  tools  purchased  are  of  the  highest 
eii.'iraeter  and  show  an  intimate  knowledge  of  both  the  woik  to 
iie  nerformed  and  tlie  railroad  inachine  tool  industry. 

P>eginning  at  tlie  east  end  of  the  heavy  machine  bay  there  is 
a  36  by  36  in.  by  TO  ft.  Chandler  planer  used  on  rod  brasses, 
guide  yokes,  guide  yoke  knees,  eccentric  rods,  etc.  This  is  driven 
liy  a  JO  h.p.'  motor.  The  next  machine  is  a  No.  10  \ewton 
vertical  milling  machine  used  for  rod  work.  It  is  driven  by  a  in 
h.p.  motor.     Tiiere  is  tiien  a  Xewton  two  spindle  rod  borer,  each 
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-iiiudlc  being  driven  liy  a  7lj   li.p.  niolnr.     T1h,>  niacliine  is  usod 
,.r  main  and  sitlc  rod  boring  and  miscellaneous  heavy  drilling.' 

l-ollowing  this  there  is  a  group  belted  to  a  line  shaft  drivet* 

■v  a  35  h.]).  nii)t(ir,  consisting  m'  a  _'i   in.   Hctts  slotter  for. coJV- 

i.'cctiHg   rod    rtraps,   cross   head^,   links,   itc. ;    a   34    in.    Fitchlnirg 

■liHJial  drill  tor  drilling,  tapping  and  reaming  rod  t)ii  cups,  largo 

*od  l»olt*».  ^t*^' J  *?  swhig  grinder  for  rods  and  straps  and  a,  79  in. 

..Xiles  %^^^  '"r  tiros  and  wheel   centers.     The  next  ma- 

diine  on   this   side   of   the   shop   is   a   go   in.    Xile>   wheei  lathe,; 

-iircct  (irivcn  by  a  30  h.p.  motor.     This  adjoins  the  transverse: 

..V'ill  gauge  track  which  runs  from  tiie  erecting  shop  to  tlie  rounii- 

;  iL('i(,se\',  On  tile  uther  side  of  the  tr^ck  is  a  ^90  iti.  Xileis,  vvMiee!  ■ 

stress,  direct   driven   by  a   7  ii.p!  motor   and  near  by  is  a   sjnall 

-  iinhhitt  lurnace  for  counterbalance  weights.  l-"ollowing  tllis.is  iL,4^ ' 
-'Hi.hv  II   ft.  Schumacher  and  Hove  triple  |];eare<1  lathe  .for  it  xUs, 

ciArik  jiins,  etc.    This  is  driven  Ity  ;^  15  hp.  niotii!:.    A  high  spee<I 

'X'lt'V  li'iliar  (Irill   driven   by   a   io  h.p.   motor   used   on  th'ivinv 

.;  i^^-iXV.s.  hi.b  phiies  and  miscellaneous   heavy  drilling   is  ne.\U„and 

•:i*;'Vvd3<J«t;v*l'  hy-  aX^6^  iit.i'Niles   birring   mill   for  ;Avhj^eI<?enters. 

'V«rt^>,vetC.,  and  ai'i\^4  in.  l?etts  boring  mill  for  smoke  tn^.x  fro^^^ 

'■'iOUiV' buses,  smoke  ini.x  rings^  etc. ;  theTatter  uiaehtne  ir  yiriyvi..;. 

V'ty  a;  f'l  hp-  nuittir'and  the  former  hy  a  35  h.p.  motor. 

'  .Oii  the,  opposite,  side  of  the  licavy  machine  Imy  practically  aM 

';of  iliv  machines  are  of  the  lighter  variety,  which  do  not  require 

flii-^  service  <>f.an  tnerheail  crane.     These   niachines  are  nmst'y 

.iiri^^ii.  from  tJie  line  .shafting  with  the  groups  jji  the  light  mii 

vj  iulie  bay  an<l    u  tui  ])art  »>f  theSe  groniKs.;    'J  .tie  iVrsf  group  at 

-  flfii  vuilof  liu'  shop  is  Inltcd  from  a  line  shaft  suiiported  iii  tin 
.^ctner  below  the  gallery  ami  driven  by  a  50  ll.p.  motor.  I'legin- 
•iiiiiK,:at,  the  cast  end  this  eOnsist*  of  a  j6  in.-  X^  f<ir. 

•  ilrhtiig  box  wecjges.  valve  "-tern  yokes,  etc. ;  a  No.  3  I'ement. 
■l.-.'rii^oj|ilal  I.ioring  mill   ftir  lift  shafts  and  engine  truck  cradies| 

-..u' si  ilV  I'lullafd  boring  mill  for  boring  aiixT  facing  driving  .lio.xeSj. 

...MiiVlj  j»l;itfesv.etv\ ;.  a  36  in,  by  8  f t.  Po>"l  ^the  for  .reach  ro<l  jau^ai; 
■  iiul  \vaslK:r-s ;  an  iS  in.  Cincinnati  shaper  for  crown  brasses',  eccelih  : 
Jrfc  ;>tiap>,  v'c. ;  a  50  Ijy  56  in.  by  0  ft.  Ciray  planer  for  driving 

;  |HixeSi>liws^  and  Wedges,  cellats,  :etc;. :  a  42  nn  I^dgc  and  Stjip'^ 
,K<y  Fathu  "for  niiscellaneoiis  work:  a  72  iUi^  Xiles  ra<U;d  drill 
•I'rirateVl  imderneath  the  crane  run  way  f<>r  driliiiig  and  tappfng  cyi- 

.   iiKlers  and  other  niiseellaueous  lieayy drilling.     A  Lucas  power 

•  fopiring  press;  f«jr  iHressing  in  brasses,  etc.  ^sf  2:5- in,  by  to^f^^ 

'  ;•'  >))t;ij  milling  machimv  fdr,  jink  hangers,  reverse  levers,  tlin  it  tie , 
. kviiTs.;  sUtb  ends.  itc. :  ri  42:  iii.  liullard  bojing.  inill  for  .cyliudei;-' 


etc.,  and  a  La;i<h>  pi-l<»n  ro.l  grinder,  vvhicji  .is  direct  dnveii  by 
a.  15  ,h.p,-!hulor.;  '■■  ■:■■-■:■':"-  ■■'-'\  -.  •.  ^v''' ^'.■?'.v' 'T'm. ■■;-'-••••'>'  '■■■  ::.'-■' :^ 
:,  111  the  next  group, ; driven  hy  a  40  li,|)., motor,  there  is  a  27  jm.. 
by  >!  ft.  PoiiiMatlie;  a  small  sensitive  drill:  a  J4  in  by  8  ft: 
Pond  lathe  ■  a  3^  in.  by  y  ft.  }<  in.  SelmmacheT  and  lioye  latltc ;  a 
24  Ml.  Knterprisi-  shaiVer;;two  24  iiii. .%  J?  ft^  16  i»^  Liadiie :  aipd 
Shipley  lathes:  a  24  iti.  Tifetield  lathe  an<l  a  .swinging  grinder  in 
addition  to  the  tool  grinders  in  the  distributing  t^'ol  f<Hin»,  A 
Xri  in.  by  30 Vin.Tiy  i2  ft.  Fit chlmrg  planer  direct  ilriven  +>\  a  10 
li^lK  motor  fpriii^  part  of  this' same  gt^iup  of  ttmls.  -  All; >>f :thc4»e ' 


^     ilKt-.    J1J:AT1.\(,     I;I    ll.J)j.\t.,.    i;.\),l.K     V.VKiilKAM-.. 

-^•^ads  and  inisccllanequs  lK)ritig<a  60 TivBickfot^l  radial  drill 
lor  cylinder  head.s,  st<>am  chests,  etc..  and  a  36  in.  iVullaril  vcrti- 
Qiil  turrit  lathe  for  piston  paclcing,  piston  heads,  cylinder ' liea<ls;: 
V?ilve  hiishings,  etc.  In  arldition  to  these  machines  there  is  a  36 
;0i.  tn-  56  in.  by  16  ft.  fond  planer,  direct  driveii  by  an  i^  li^Jv 
i"'.^- '^',  f°5:,^'>^^5'l^*<^  sibs,  ecgcntrie.  rods,   inain   rod   •bfajses.; 


:t9oii^a^ei^stHl  on  misCeUanc^ius' valve  j;tar  and  .nioiion  \vork. 
;  :  At  the  east  eiul  Vii  t,lve  gallery  are  the  snialier  tools  for   um' 
on-:ramion,  wprk,  siiiyilemvntiivg  those  IVicated  oii  itjc  »iaiii  flohr^/^..- 
t  rifer  the  galU:r\.  ,  A/^  by  10  ft    ele*ator  give-  c^hinertion  \>c 
tw.eeti  the  two  floors,  at  this  point.     PrA^^ticilly  aH'of  tVie&e  tools  . 
arc  deyoted  fp:  work  Viii  valve  "gvjtrs-i^,cr<iss\  thr<ittte  valves  "'; 

and  pipt?)?,  s^teaMi  pipefi,  :elc;     l^iey  c<^i)4»t  Jf  tlw'fi 'llowitqj  lools,^  v 
■«''i  Ift'lled  froiu  a  line  siuift  <lri\e!i  \t^  n^'^fn^Jmt^tt^'-  / ,^^    ../  \,-'^ 
.-    3J:  th.1iy  ;;<  ft.  ■SchiimacJuT  awd  iJoye  i,a(l;e  '■■''.  ^'X^^'! ^:' IP  " 

,  ^.42-iit;  b\vfj(^t.  R  iniFitch^  .• '.:.'.  ■';.--/.  '■:/ 

IVnunt.  ^ides  Rjuliai  Urilb  h     ;.  i  .^.lif .'-•:)■;■: 

■ .  -JO  in.d»y/7.ff.:;LatlTe:.- >.  :    ■:  :.^-:.:;  ■  J,  ^  .;.■_..  .  ,.v'' ;■•;:■'.:■:.;"' 

?     .?6  in.  by  36  in.  bv  12  ft;  fVkiid  Ffener   f  T^?  iff^  ^(4%|',-  1^^ 

.  :Drive>;v;^::;.;^- ;-■■■-:-:;.-: -[^'s:)  . .--v  '^:\-< :■..':  y ': ■••-:•■■ 

>wingmg  (irmder, .    ::.- ...;  ^         '   .-.■  '.  vv.'.'-V--  :   ■O.'.-" 

Vo  i:n.^  Iknici  t  SK«i.teir.^>',V\-    V ':,';  .■  '•••:  '■'  ''     ''''"-:)s^-  ';_'/-'■. 

dlainmettvfji^}t.!(iriiit^ii^V  ;•.    "i-V;  .  .  ■•■.  - r^;?  .'.; >;^.i^ 

24\in.  Foird Ththcc-.  J -..■:':,;  .^'■,  ''■■■'■^'."''^j'^'--'-  ' ,-l  "^'i-''^''\'-  '-S-^----': 

;  fkj  iu;  1>ickford  Kariiid:T»rU^  '    ''"''         ■:'■'. 

24  in/->^des  Slotti:'?-.   Jv."  ;.  ;-.    ,   *-;^  ,     :'•; 

IManionxilCjnide  Grinder^/ :  v  A^^  ;^'>>":'>,'v 

21  in.  by^'5  ft.  fi  tn.:Siar  LatiieC  :.,  ;^  K^:-  ;.V..-.\>v  ■-:";.:'/ rid-' 

.  Twi)  24  ijt.  Pon(l  Tatlve^  i  .    V  -      '  "  • -CC  .^-^^^'7'^V  ■  •''"; 

,::.iH::jiV:  -Flathef  T^tKe.:':^..^;":  c^d; .':}'.  ■^■"^^'''^:°^■■:7•^Vk;:'■:■ 

'  3if>  hi/ Anieric-iniT>rtIl2'^,; ;  '  •  "  .^■'^,-'';^[C'; 

;  ^Swinging  <';riiidcri;>:,-.;  .;.'■  ;;-^  '■;■":•;.-       ..,./.;,  .  .;     . -'^r-^^^"  •■■;'■^> 

A<li^•ini.ng  this  gr<nip!''^"  'br  '^Ujlery  is:7iV'sjii<i«^'nf«.»r^^.-^^ 
repaip;  wljicli  ill  ti>rn.'  is:  fcdlowed  T»y  ^^^^^  iiiaiiupiiCtiirin^  tt>ol 
ro< iin-  in  wliiciT  tlie  totds ; are  arrani>ed  to  form  oiie  g;roHp  driven 
by  a  2<r  h.p;  jwiur-  l>\>nowingTtiiis  is  llie  bolt  rooih.  wlwre  all 
knuckle;  ivm>5.  sht«K'  stjiylioltK,  i-tc^_-  are  matnllactured.  The 
nainif:  and  ai^nuigetiiem?  of  the  tool^  at  this  poitit  i;^  icli-arly 
shown  in  the  ilhiMrati<rn.  ,\t  the  f;ir  end' of  Uie  garlet^  is  a  ■ 
small  brass  foundry,  separated  by  a  .partition.  .Just Outside  .of 
this  partitK^n  arc  sercraltoidsfor  hi^ss^tt^  The  tools  here 

are  in  twogroilp?  driven  by  g-^o  h.p.  motors.  ,-.  V    V 

-On  themahi  door  under  the  galK'ry  directly  behnv  the  holt 
rofjni  are  the  ma.chines  furnaces,  and  .henche-;  for  spring  w»>rk. 
There  is  also  si)ace , ■and  several  macWneji .;iflr  ttic  iripc  Work 
jocatcfK  neafby.    The  retnaiiider  of  thi^cind  of  tUc  shop,  covering 
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two  bays,  forms  the  blacksmith  shop.  In  this  there  are  two  heavy 
forging  machines,  three  large  steam  hammers,  one  of  4,500  lbs. 
capacity,  oil  furnaces  for  flanging,  in  addition  to  the  usual 
;orges,  a  Bradley  power  hammer,  punches  and  shears,  etc. 

The  next  bay  is  given  up  to  heavy  boiler  work,  and  consists 
principally  of  open  floor  space  for  handling  complete  boilers. 
At  the  end  of  the  shop  there  is  a  hydraulic  riveter  with  a  17  ft. 
gap  and  nearby  a  special  double  Niles  radial  drill,  each  drill 
being  driven  by  a  20  h.p.  motor.  Alongside  the  row  of  columns 
are  placed  a  48  in.  Belts  radial  drill  and  a  3,6  in.  Cleveland  punch 
and  shear.  A  hydraulic  mud  ring  riveter  carried  by  a  jib  crane 
is  also  located  in  this  section  of  the  shop.  In  the  next  bay  are 
the  machines  for  forming  and  punching  boiler  plate  and  also  for 
rtue  work.  It  will  be  noticed  that  these  machines  also  adjoin  the 
tank  shop  and  can  be  used  on  tank  plate,  if  desired.  There  are 
several  other  machines  located  on  the  other  side  of  the  columns 
intended  especially   for  tank  repairs. 

In  the  woodworking  shop  arp  the  usual  collection  of  wood- 
working machine  tools  necessary  for  repairing  tank  frames,  pilots 
and  other  locomotives  and  steam  shovel  parts.  The  names,  sizes 
and  arrangements  of  these  machines  is  clearly  shown  in  the  il- 
lustration. 

It  will  be  noticed  that  there  are  no  tools  except  one  drill 
provided  especially  for  cylinder  work.     All  cylinders  are  pur- 


chased  completely   machined   except    drilling    and    finishing   the 
smokebox  fit. 

Storehouse. 

Ihe  storehouse  building  is  a  three  story  brick  structure  on  a 
concrete  foundation  and  presents  no  novelty  of  design  or  ar- 
rangement. The  building  itself  is  used  only  for  the  storage  of 
small  parts,  and  is  provided  with  an  elevator  of  suitable  size  and 
capacity.  It  is  the  central  storehouse  for  the  system  and  main- 
tains a  supply  of  the  usual  stores  required  for  train  and  track 
service  as  well  as  for  the  shop.  Castings,  bar  iron  stock,  tubes, 
pipes  and  other  heavy  parts  belonging  to  the  store  stock  are 
stored  on  platforms  or  in  racks  at  some  point  convenient  to  the 
part  of  the  shop  in  which  they  are  to  be  used.  A  sub  store  is 
maintained  in  the  mam  shop,  where  small  supplies  in  constant 
use  can  be  obtained  immediately. 

Powerhouse. 

Reference  to  the  diagram,  showing  the  power  distribution 
will  show  the  equipment  located  in  the  powerhouse,  the  exte- 
rior appearance  of  which  is  shown  in  one  of  the  other  illustra- 
tions. It  will  be  seen  that  there  is  one  250  kw.  alternating  cur- 
rent generator  direct  connected  to  a  19  by  20  Russell  engine 
and  that. this  current  is  used  at  the  shop  altogether  for  lighting. 
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GROUP   NO.    2. 
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24  in.  Lathe. 
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GROUP  NO.    4. 

50   H.    P.    MOTOR. 
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Total  Horse  Power  of  Direct  Current  Motors 
Exclusive  of  Cranes =1165V^ 
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Power  Hack   £aw. 
Shaper. 

,    GROUP   NO.   8. 

50    H.    p.    MOTOR. 

Radial  Drill. 

32  in.   Lathe. 

20  in.   Lathe. 

42  in.   Lathe. 

Swinging  Grinder. 

36  by  36  in.  by  12  ft.  Planer. 

24  in.  Lathe. 

Hammett    Link    Grinder. 

60  in.    Bickford   Drill. 

24  in.   Lathe. 

20  in.   Lathe. 
36  in.  Lathe. 

21  in.  Lathe. 
24   in.   Shaper. 
Flather  Lathe. 
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36  in.  Radial  Drill. 
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2  Fli'e  Swages. 
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Flue  Cutters. 

Flue  Scarfing  Machine. 

GROUP  NO.  10. 

20    H.    P.    MOTOR. 

in.   Punch  and   Shear. 


36 
AT 


;14  II.P.  O'lll.P.  .MI.P.  2'i  II.P.  lOlUP. 

Motors  .Motor    Motor      yioiot     Motor 
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P....1  liiTfr  -i..;.r 
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Radial   Drill. 
8  in.  Horizontal  Punch. 
Bolt   Threading   Machine. 
GROUP  NO.   11. 

50    H.    P.    MOTOR. 

24  in.   Wood  Planer. 

Rip  Saw. 

Hollow  Chisel  Mortiser. 

Cross  Cut  Saw. 

16  in.  Rip  Saw. 

16  in.  Jointer. 

GROUP  NO.  12.      . 

35    H.    P.    MOTOR. 

3   Spindle   Boring  Machine. 

Single    Spindle   Mortiser. 

Band  Saw. 

30  in.  Gaining  Machine. 

Cut-off  Saw. 

Wood  Planer. 

18  in.  Wheel  Press. 

42  in.  Wheel  Borer. 

GROUP  NO.   13. 

10    H.    P.    MOTOR. 

24  in.  Jointer. 

No.   2   Tenoner. 

2    Spindle    Shaper. 

42  in.  Band  Saw. 

Rip  Saw. 

Grinder. 

24  in.  Pattern  Makers'  Lathe. 

12  in.   Pattern  Makers'  Lathe. 

Saw  Grinder. 

Jig  Saw. 
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It  is  also  used  for  driving  the  centrifugal  pumps  at  the  pumping 
liouse  located  some  distance  away.  There  are  two  direct  cur- 
rent generators,  one  150  kw.  Bullock  and  one  350  kw.  General 
Electric,  the  latter  being  driven  by  an  18  by  28  by  27  in.  cross 
compound  Ball  engine  and  the  former  by  an  18  by  16  in.  Ideal 
engine.     This  current  is  employed  for  all  machine  tool  motors, 


This  service  is   for  locomotive  stand  pipes  and  fire,  as  well  as 
for  shop  use. 

Locomotive  Terminal. 
This  section  of  the  improvement  was  designed  by  the  chief 
engineer  of  the  railroad,  H.  T.  Douglas,  Jr.,  and  consists  of  a  26 
stall  roundhouse  with  a  90  ft.  turntable,  a  trestle  type  coaling 


GENERAL   VIEW    SHOWING    POWERHOUSE,    STOREHOUSE    AND    MAIN    SHOP. 


crane  motors  and  incandescent  lighting.  Between  the  direct  cur- 
rent and  the  alternating  current  bus  bars  has  been  connected  a 
motor  generator  which  will  permit  any  of  the  generators  to  be 
operated  alone  and  furnish  current  for  all  kinds  of  work.  The 
method  of  connection  and  general  arrangement  of  the  circuits  is 
shown  on  the  power  distribution  diagram. 

The  hydraulic  pump  and  accumulator  are  located  in  the  power 
house  and  piped  to  the  riveters  in  the  boiler  shop  through  the 
concrete  tunnel  connecting  the  two  buildings. 


station  and  a  small  roundliouse  machine  shop,  together  with  the 
usual  ash  pits,  inspection  pits,  etc. 

The  roundhouse  is  90  ft.  between  walls  and  is  constructed  on 
the  cross  section  shown  in  the  engraving.  The  outer  and  end 
walls  are  composed  principally  of  vitrified  tile  and  the  roof 
structure  is  of  wood.  The  usual  swinging  doors  with  large 
lighting  area  are  provided.  Near  the  center  of  the  house  there 
is  a  driving  wheel  drop  pit  covering  two  tracks  and  two  truck 
wheel  pits  covering  the  next  two  tracks.    The  machine  shop  is  an 


Ts"  Sheathing  2"x  12" 


f'T 


iJ 


A 


Smoke  Jack 


SECTION   OF  ROUNDHOUSE   ERECTED    AT   BREWSTE3. 


Draft  is  furnished  by  a  150  ft.  chimney  9  ft.  in  diameter,  made 
of  radial  brick.  The  coal  for  firing  the  four  400  h.p.  Babcock 
and  Wilcox  boilers  is  brought  in  on  a  trestle  alongside  the 
power-house.  Automatic  Roney  stokers  have  been  installed  with 
the  boilers.  Ashes  are  handled  in  the  tunnel  under  the  boilers 
ana  deposited  into  empty  coal  cars  at  the  end  of  the  trestle  by 
means  of  a  self-discharging  air  hoist  arrangement,  in  which  the 
buckets  are  drawn  up  over  the  top  of  the  cars  and  discharged 
and  returned  automatically. 

Water  service  is  provided  from  three  tanks,  one  of  100,000 
gals,  capacity,  giving  a  head  of  32  ft.,  and  one  of  265,000  gals, 
capacity,  giving  a  head  of  50  ft.  at  the  powerhouse  and  one  of 
100,000  gals,  capacity  and  a  head  of  50  ft.  at  the   roundhouse. 


extension  on  the  outer  wall  near  the  drop  pits  and  contains  a 
small  planer,  forge,  lathe  and  drill.  It  is  simply  intended  for 
emergency  repair  work.      •-•;..; 

Coaling  Station. — This,  is  a  wooden  structure,  of  the  trestle 
type,  on  concrete  foundations,  the  cars  being  drawn  up  by  a  cable 
from  an  electric  winch.  There  are  ten  pockets,  five  on  either 
side.  The  gates  are  of  the  under-cut  type.  On  the  same  struc- 
ture there  are  three  bins  for  the  storage  of  wet  sand,  the  cars 
being  unloaded  into  them  from  the  trestle  track.  These  bins 
discharge  by  gravity  into  the  stove  dryer  and  the  sand  is  lifted 
into  the  dry  sand  bin  by  air  in  the  usual  manner. 

Just  east  of  the  coaling  station  there  are  two  larg*  concrete 
inspection  pits,  each  130  ft.  long,  allowing  the  inspection  of  two 
locomotives  on  either  track. 
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.'V.iJ^  is  also  used  for  driving  the  centrifugal  pumps  nt  the  pumping  Tliis  sit\  ice  is  for  locx»motive  >etfind  pipe*;  and  fire,  as  well  as 

..  •'.Bouse  located  some  distance  away.     There  are  two  direct  cur-  for  shop  use.  ;-..                      / 

:■•,'  rtnt  generators,  one  150  kw.  Bullock  and  one  350  kw.  General  ^^^^^^>''.;  ' '"^^^ 

•'     .Electric,  the  latter  being  driven  b\'  an  18  by  28  by  27  in.  cross  This  section  of  the  iniprovcnient  was   designed  by  the  chief 

..      ;  eonipound  Hall  engine  and  the  former  by  an  18  by  16  in.  Ideal  engineer  of  the  railroad,  H.  T.  Douglas,  Jr.,  and  consists  of  a  26 

'.  •■":  ..<.ni>iiie.     Tliis  curniu  is  cmploxcd   for  all  machine  tdi'l  motors,  stall   ri hhkIIkusi'    uitli   a  <)o  ft.   turnialilc.  :i   ircstlv  typt; .  culiug 


•.-.-•>•  ^v 


."*->,v  •*";■;■ 


* '    •■■.V  ••, 


CKNTRAI.   VIEW    SHOWIVG    POWFRHOt'PE.    PTnRF.HOl*?E    AKD,    MAi^"    SHOP. 


,fxarie  motors  and  incandescent  litihting.     Between  the  direct  cur 

rent  and  the  alternating  current  bus  bars  has  been  connected  a 

iwcfor  generator  which  will  permit- any  of  the  generators  to  be 

operated  alone  and  furnish  current  for  all  kinds  of  work.     The 

'*nkthod  of  connection  and  general  arrangement  of  the  circuits  is 

'5hown  on  the  power  distribution  diagram. 

• :.  The  hj draulic  pump  and  accumulator  are  located  in  the  power 

house  and  piped  to  the  riveters  in  the  boiler  shop  through  the 

con<;r!ete  tunnel  connecting  the  two  buildings. 


station  and  a  small  roundliousc  machine  slwp,  together  with  the 
usual  ash  pits,  inspection  pits,  etc. 

The  roundhouse  is  90  ft.  between  walls  and  is  constructed  on 
the  cross  section  shown  in  the  engraving.  The  outer  and  end 
walls  are  composed  principally  of  vitrified  tile  and  the  roof 
structure  is  of  wood.  \  The  usual  swinging  doors  with  large 
lighting  area  are  provided.  Near  the  center  of  the  house  there 
is  a  driving  wheel  drop  pit  covering  two  tracks  and  two  truck 
.  wlieel  pits  covering  the  next  two  tracks.    The  niachinc  shop  1$  an 


•%•  ?-4v— 1 


i^§§^iss?i;^;^^ 


I 


.  -.v. Draft  is  furnished  by  a  150  ft.  chiniiuy  9  ft.  in  diameter,  ma<lc 

v'^f  radial  brick.     The  coal  for  liring  tho  fouf  400  h.p., Babcock 

:  '■•Itld   Wilcox   boilers   is   brought   in   on   a   trestle   alongside   the 

■power-house.    Automatic  Roney  stokers  have  been  installed  with 

\ .  "ilie  hoilcrs.     Ashes  are  handled  in  the  tunnel  tmder  the  boilers 

v^ciBu  deposited  into  empty  coal  cars  at  the  end  of  the  trestle  by 

means  of  a  self-discharging  air  hoist  arrangement,  in  which  the 

'>ilckets  are  drawn  up  over  the  top  of  tlie  cars  and  discharged 

;  v'jnd  returned  automatically. 

.;■    *^ater  service  is  provided  from  three  thinks,  one  of  100,000 
-.ftals.  capacity,  giving  a  head  of  32  ft.,  and  oine  of  265,000  gals, 
.opacity,  giving  a  head  of  50  ft.  at  the  powerhouse  and  one  of 
.;  '.i'^'^l'Poo  ;8als.  capacity  and   a  head  of.  50  ft.  at  the  r.iundhnuse. ./ 


extension  0*1  ;the-  outer  wall  near  the  drop  pits  aiiid  contains  a 
small  planer,  forge,  l'ith<j  arid  drill.     It  is  simply  intended  for 

emergency  repair  Work. 

Coaling .  St<UioiL — This  is  a  wooden  structure,  of  the  trestle 
tifpc,  on  concrete  fbimdations;  the' cars  being  drawn  tip  bj'  a  cable 
from  an  electric  winch.  There  are  teii  pockets,  five  on  cither 
side.  The  gates  are  of  the  under-cut  type.  On  the  same  struc- 
ture there  are  three  bins  for  the  storage  of  wet  sand,  the  c;irs 
hting  unloaded  into  them  from  the  trestle  track.  These  bins 
discharge  by  gravity  into  the  stove  dryer  and  the  sand  is  lifted 
into  the  dry  sand  bin  by  air  in  the  usual  niamier. 

Just  east  of  the  coaling  station  there  are  two  large  concrete 
inspection  pits,  each  130  ft.  long,  allowing  the  inspection  of  two 
liociimotives  (Ml  cither  track- 
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The  ash  pits,  which  are  of  the  usual  shovel  type  with  the  outer  . 
rail  on  the  side  wall,  are  located  near  the  turntable  as  is  custom- 
ary and  proper.  The  general  plan  of  the  whole  shop  shows  the 
track  arrangement  and  inter-relation  of  these  various  parts.  A 
rest  house  and  engine  dispatcher's  office  forms  an  addition  on 
the  east  end  of  the  roundhouse  structure. 

The  roundhouse  is  provided  with  the  hot  boiler  washing  and 


filling    system,    designed    and    erected    by    the    National    Boiler 
Washing  Co.* 

This  shop  was  planned  and  erected  under  the  direction  of  V. 
Z.  Caracristi,  J.  E.  Muhlfeld  acting  in  a  consulting  capacity,  the 
buildings  being  detailed  and  erected  by  Westinghouse,  Church, 
Kerr  &  Co.,  lO  Bridge  St.,  New  York  City. 

•  For  a  full  description  of  this  system  see  American  Engineer  and 
Railroad  .Tournal,  December,  1910,  page  468. 


Powerful  Locomotives  of  the  2-6-6-2  Type 


CHICAGO,    MILWAUKEE    &    ST.    PAUL    RY. 


THE   AMERICAN    LOCOMOTIVE    COMPANY   HAS    RECENTLY    DELIVERED    25    MALLET    LOCOMOTIVES    TO    THE 

CHICAGO,   MILWAUKEE  &   ST.   PAUL  RAILWAY,    TO    RE    USED    IN     REGULAR    ROAD    SERVICE 

AND   AS   PUSHERS.      THEY    HAVE    A   TOTAL    WEIGHT    OF    390,000    LBS.     AND    A 

MAXIMUM  TRACTIVE  EFFORT  OF  76,000  LBS. 


On  page  471  of  the  December  issue  of  this  journal  is  given  an 
illustrated  description  of  a  locomotive  design  from  which  24 
examples  have  been  delivered  to  the  Chesapeake  &  Ohio  Railway 
by  the  American  Locomotive  Co.  This  order  was  placed  after  a 
careful  test  of  a  single  engine  of  the  same  design,  which  had 
proven  to  be  very  satisfactory.  The  novelty  of  the  design  was 
confined  principally  to  the  very  large  boiler,  which  incorporated 
a  6,'^  ft.  combustion  chamber,  and  was  illustrated  on  page  470 
of   that    issue.      Recently   the    same   company   has    dehvered   25 


Milwaukee  engines  are  23)/^  and  37  in.  by  30  in.  stroke  as  com- 
pared to  22  and  35  by  a  32  in.  stroke  on  the  Chesapeake  &  Ohio. 
The  driving  wheels  are  i  in.  larger,  or  57  in.,  and  the  combina- 
tion gives  a  maximum  rated  tractive  effort  of  75,000  lbs.  as  com- 
pared with  the  82,000  on  the  Chesapeake  &  Ohio  design.  The 
two  boilers,  however,  are  very  much  alike,  both  having  24  ft. 
tubes  2%  in.  in  diameter,  and  a  78  in.  combustion  chamber,  which 
brings  the  firebo.K  back  of  the  rear  driving  wheels  and  permits 
the  .securing  of  a  good  depth  of  throat.     The  number  of  tubes 
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LOCO.MOTIVE  WITH   vERv  l.\r(;e  koilex  for  regular  road  service. 


very  similar  engines  to  the  Chicago,  Milwaukee  &  St.  Paul  Ry., 
part  of  which  will  be  used  on  the  Chicago,  Milwaukee  &  Pugel 
Sound  Lines,  being  intended  for  both  regular  road  service  and 
for  pushers  on  some  of  the  heaviest  grades.  Seventeen  of  these 
locomotives  are  equipped  for  burning  coal,  while  the  remaining 
eight  will  use  oil  as  fuel,  the  latter  being  run  on  sections  travers- 
ing the  Idaho  forest  reserve. 

While  the  general  design  is  very  similar  to  the  Chesapeake  & 
Ohio  engines,  there  has  been  some  noticeable  changes.  The 
steam  pressure  has  been  reduced  to  200  lbs.  and  larger  cylinders 
and  a  sliortcr  stroke  have  been  specified.     Tlie  cylinders  of  tlic 


have  been  increased  from  401  to  439,  giving  an  increase  of  536 
sq.  ft.,  the  total  being  6,554.6  sq.  ft.,  as  compared  with  6,013  sq. 
ft.  in  the  Chesapeake  &  Ohio  engine. 

The  most  novel  feature  of  this  locomotive  is  found  in  the  use 
of  separate  exhaust  pipes  from  each  of  the  low  pressure  cylin- 
ders. It  has  been  found  that  with  the  ordinary  single  exhaust 
pipe  on  Mallet  locomotives,  wherein  the  passages  come  together 
in  the  cylinder  casting  before  entering  the  flexible  pipe,  there  is  a 
noticeable  back  pressure  created  by  the  exhaust  from  one  cylin- 
der backing  up  into  the  exhaust  cavity  of  the  other.  Therefore 
in  this  case  the  cNhaust  is  carried  through  entirely  separate  pass- 
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ages,  and  includes  even  separate  tips.  While  this  increases  the 
number  of  flexible  joints,  since  there  are  two  flexible  exhaust 
pipes  from  the  low  pressure  cylinders,  it  is  believed  that  the 
reduction  in  back  pressure  will  offset  this  disadvantage.  In  the 
Mellin  compound  system,  as  used  by  these  builders  on  Mallet 
locomotives,  there  is  a  separate  exhaust  lead  from  the  intercepting 
valve  chamber  in  the  high  pressure  cylinder  to  the  front  end,  so 
that  when  working  simple  the  exhaust  from  the  high  pressure 
cylinder  does  not  enter  the  receiver  pipe.     It  will  be  noticed  in 


Voy  type,  which  lias  been  adopted  as  standard  on  this  system 
for  all  classes  of  locomotives  using  a  trailer. 

There  is  a  slight  difference  in  weight  between  the  oil  burner 
and  the  coal  burning  locomotives,  due  to  the  modifications  re- 
quired in  the  construction  of  the  firebox,  ash  pan,  etc.,  making 
the  oil  burners  2,500  lbs.  lighter  than  those  using  coal,  and 
giving  them  a  total  weight  of  387,500  lbs. 

The  general  dimensions,  weights  and  ratios  of  the  coal  burn- 
ing engines  are  given  in  the  following  table : 


the  illustration  showing  the  construction  of  the  exhaust  pipe 
that  this  passage  is  also  carried  up  to  the  tip  separate  from  the 
others  and  is  ^ade  triangular  in  shape  at  the  top.  The  other 
round  passage  \e^  in  the  pipe  is  for  the  blower. 

The  design  of  the  front  frames  has  been  particularly  well 
done,  as  will  be  eviqent  from  an  inspection  of  the  drawing  pre- 
sented herewith.  A  particularly  strong  connection  between  the 
front  rails  and  the  main  frames,  as  well  as  the  connection  be- 
tween the  cylinders  and  frames,  are  clearly  shown.  In  cases 
of  this  kind  where  very  heavy  low  pressure  cylinder  castings 
depend  entirely  upon  the  frames, 
not  only  to  hold  them  in  place, 
but  also  to  carry  the  whole 
weight  of  the  castings,  this  feat- 
ure is  one  which  can  well  be 
given  most  careful  attention,  as 
has  evidently  been  done  in  this 
case. 

The  trailing  truck  is  of  the  De- 
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Section  Y-Y 


FLEXIBLE   EXHAUST    PIPE.      THERE    ARE    TWO    OF    THESE    ON    EACH 

LOCOMOTIVE. 

■I'CENERAL    DATA. 

G^uKe ...v.. 4    ft.    e'/i    in. 

Service     Freight 

^"cl. :••••• Bit.     Coal 

Maximum    tractive    effort v,*...,v.iiis.....-; 75,000  lbs. 

Weight   in   working   order .i...v.\...... ..;, 390,000  lbs. 

Weight     on     drivers 328,500  lbs. 

Weight  of  en;?ine  and  tender  in   working  order 555,700   lbs. 

Wheel  base,   driving 30   ft.   6  in. 

Wheel    base,    total 48  ft. 

Wheel  base,  gngine  and  tender ,79  ft.  6%  in! 

RATIOS.  ■     ■;■     - 

Weight  on  drivers  -f-  tractive  effort ..'..i. ......... 4.S0 

Tola'    weight    H-    tractive    effort 6.20 

Tractive  effort  X  diam.  drivers  -f-  heating  surface 658.00 

Total   heating   surface   ~-   grate   area..-. 90.50 

Firebox  heating  surface  -^  total  heating  surface,  per  cent 6.69 

Weight  on  drivers  -f-  total  heating  surface 49.30 

Total    weight    -f-    total    heating    surface 59.50 

Volume  equivalent  simple  cylinders,   cu.   ft 22.80 

Total   heating   surface  —  vol.   cylinders «.. 288.00 

Grate   area  -7-  vol.   cylinders 3.18 


Kind. . . .. 
niameter. 
Stroke. . . 

Kind   H. 
Kind    L. 


P. . . . . 


CYLINDERS. 


VALVES. 


.  Mdlin  Compound 
«>..23^  &  S7  in. 
,m^ 30    in. 


K  •.•  n,ffir»  • 


. .  Piston 
Slide 


Greatest   travel ..i... iV... 6 


Outside  lap  H.   P 

Outside  lap   L.   P. 
Inside  clearance    . 


•.t.»  •  "  •  •  »  •  VPJK  •#-••••-« 


DOUBLE  EXHAUST  PIPE. 


, 1  in. 

''Am- 

.•••.»••*•«•■.•.•......•■  o/j V   m. 

«i»5»«^  •■.•*».■?•>  »•••..•.•..  .3/lv  m. 
'■-■■'-:  i-<  :-■■  f.  ^     '   ■■      WHEELS.    -^  '  '.  ■  >'i: ^Z 

Dnvingr,    diameter   over   tires.. ....tv.i  J.;,i...»  .>.. 57  in. 

Driving,    thickness   of   tires .V, ..;.-.. ..^.i;.-..-... 8J4   in. 

Driving  journals,   diameter  and  length ,,..  .^.... ;,  .v.. . . .  .10  x  13   in. 

Engine   truck    wheels,    diameter ;^. ...*.. -4.., 33  in. 

Engine   truck,   journals .,».•.> ......i,,.. .  .6H    x   12   >n. 

Trailing  truck  wheels,  diameter ,..»^-,i.v,.-...i 43  m. 

Trailing  truck,   journals.... .,,.-...,  .^. .......  .i.  .8J4    x  14   in. 

:-'  -  ■  COILER. 

Style    '«.,.'..,«,.V.i ',;■;. Conical 

Working    pressure .;..,... 200  lbs. 

Outside  diameter  of  first   ring.  ...«ii  .'.;....,.:;>■,■'., 8S?4  in. 

Firebox,  length   and  width. ......... ...v.;.-.;:. ;.......  .108  1/16   x   96'4    in. 

Firebox  plates,  thickness .;  .:..'..\iw..<i.v. f(i   &   54   in. 

Firebox,  water  space F-5"",  S.  &  B-4'/i   in. 

Tubes,  number  and  outside   diameter 439-2  W    in. 

Tubes,  material  and  thickness ,..,...  .Char-Iron,  No.   11   B.   W.   G. 

Tubes,    length    ......^v!,...-;*.*..,^,......*^....*.; j;, 24  ft 

Heating  surface,  tubes,  ..,;:.>>.  ;"...,.:.^..iy„i.*V,..;.>.i4»...6.182  sq.  ft. 
Heating  surface,  firebox...>...;..;vV.~'»..,.v,'v>»-.i,.'....V.»... .  .ST2.6  sq.  ft. 
Heating    surface,    total. .  .V,...^v;Vj^.Vi,Vv.«.,>.,'-;w',*ii..»*. . .  .«,654.6  sq.  ft. 

Grate    area    ........,.....,...;...;...' 72.3  sq.  ft. 

Smokestack,    diameter     20  in. 

Smokestack,  height  above  rail 15   ft   6  Ji   in. 

lENDFR. 

Wheels,   diameter 88  in. 

Tournjrte,    diameter    and    length ..ij,..^».....i,. hYt  x  10  in. 

Water    cap.icity     .I,...-^,>  ...... 9,000  gals. 

Coal    capacity 14   toni 


yo 
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Tlie  asli  pits,  which  arc  of  the  umkiI  sliovil  typi.-  with  the  outer 
rail  f'U  tiic  side  wall,  are  located  near  the  turntable  as  is  custom- 
ary and  proper.  The  general  plan  of  tiie  whole  shop  shows  the 
track  ammyemcnt  and  inter  relation  of  these  various  parts.  A 
rest  hou.-e  and  engine  <lispatcher's  oftice  forms  an  additioij  oti 
the  east  end  of  the  roundhouse  structure. 

The  roundhouse  is  i)rnvidvd  witii  the  hot  Iioi)<  r  washiuii  and 


Tilling    system,    designed    and    erected    by    the    National    Boiler 

Washing  Co.* 

This  shop  was  planned  and  erected  under  the  direction  of  V. 

Z.  Caracristi,  J.  H.  Muhlfeld  acting  in  a  consulting  capacity,  the 

buildings  being  detailed  and  erected  by  WcstiAghouse,  Church, 

Kerr  &  Co.,  lO  Bridge  St.,  New.  York  City. 

•  For    a    full    description    of   this    system    sec    American    Enclneek.  amd 
Kaii  ROAD  .ToUKN.\L,   December,  1010,  page  468.  .■■^,.^;.  Z^-:    '•,•_.:•■;■•:•.'■■;'■     . 
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Powerful  Locomotives  of  the  2-6-6-2  Type 


■■•r-.C 


IIIICACO.    MILWAIKKK    \-    ST.    I'.WL    KV. 


THE   AMEKIC.XX    IOCOM()Tl\E    (OMI'.WV    1I.\S    RECEXTI.V    liEr.lXKRED    25    .M.XI.I.KT    LOCO.MOTIVES    TO    THE 

CniCA<'.0,    MltAV.WKKK   \   ST     1' AIT,   K.XIIAVAY,    TO    I'.E    USED    I.\     REC.Ur.AR    ROAD    SERVICE 

AND    .\S    IMSIIKRS       TIIKV    H.W  E    .\    TOTAf.     WEIGHT    OF    :i9t).Ono     EP.-S.     AND     A 

M.XNIMfM   TN.\riT\E    r.lT-ORT  OK  70.000  Lli.S.  .•..■-:;..;  ;•..,..,  ^ 


,  On  page  47:1' 6f  thc'Decembir  issut  of  this  journal  i^  ,ui\en  an 
■illustrated  description  ©f  a  locomotive  design  from  which  24 
examjfles  have  been  delivered  to  the  Chesapeake  &  Ohio  Railway 
by  the  American  Locomotive  Co.  This  order  vftn^  placed  alter  a 
careful  test  of  a  sirigle  engine  of  the  same  design,  whicli  had 
proveri  to  be  very  satisfactory.  I  he  novelty  of  the  design  was 
conl'med  principally  to  the  very  large  boiler,  which  incorporated 
a  6'.-  ft.  coMibnstioi)  cliamber,  an<l  was  illustrated  on  page  470 
of    that    issue.      Recently    tlie    same    e<>mpan\    ha>    delivered    25 


.\lih\ai'.ki.e  eiiginis  are  23>'j  and  37  ii:.  liy  .50  in.  stroke  as  com- 
[lared  to  __'  and  3.S  by  a  32  in.  stroke  on  the  Chesapeake  &  Ohio. 
The  driving  wheels  are  i  in.  larger,  or  57  in.,  and  the  coinbina- 
tion  gives  a  maxinutm  rated  tractive  effort  of  75,000  lbs.  as  com- 
l)ared  with  the  t>_',ooo  on  the  Chesapeake  <t  Ohio  design.  The 
two  boilers,  however,  are  very  much  alike,  both  having  24  ft. 
tubes  2'/4  in.  in  diameter,  and  a  jS  in.  combustion  chamber,  which 
brings  the  l'irelio\-  back  of  the  rear  driving  wheels  and  permits 
the   --uMiriny   of   n  yood   depili   of  throat.     '1  he  number   of  tubes 
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very  sirnilar  rfiginis  to  the  C"liicago,  .Miiw.auku-  \-  St.  Paul  Ry., 
part  of  which  will  Ik-  usod  on  the  Chicago,  Milwaukee  \-  fngct 
Sound  Lines,  being  intended  for  both  regular  road  service  and 
for  JJushers  on  some  oif  the  heaviest  grades.  Seventeen  of  these 
loromotives  are  equipped  for  burning  coal,  while  the  remaining 
eight  will  use'oil  as  fuel,  the  latter  being  run  on  sections  travers- 
ing the  Idaho  forest  reserve.  ■  J {■'■''■^ !'■:--' ■y'.-'^ i-  ■^■^i'- 
.y  Wliilc  the  general  design  is  very  similar  to  the  Chesapeake  & 
Ohio  engines,  there  has  been  some  noticeable  changes.  'J'he 
steam  ]>rcssure  has  been  reduced  to  200  lbs.  and  larger  cylinders 
and  a  sliopter  stroke  have  been  specified.     Thi    c>linil<r^  of  the 


have  been  increased  from  401  to  439,  giving  an  increase  of  536 
sq.  ft.,  tlie  total  being  6,554.6  sq.  ft.,  as  conjpared  with  6,013  sq. 
ft.  ru  the  Chesapeake  &  Ohio  engine.  .- ^'^■^■"^'/'•^^.■^'y-':':':-'^'^-.^-  :'-'■', 
ThcSiiost  novel  feature  of  this  locomotive  is  found  in  the  use 
of  separate  exhaust  pipes  from  each  of  the  low  pressure  cylin- 
ders. It  has  been  found  that  with  the  ordinary  single  exhaust 
pipe  on  Mallet  locomotives,  wherein  the  passages  come  together 
in  the  cylinder  casting  before  entering  the  flexible  pipe,  there  is  a 
noticeable  liack  pressure  created  by  tlie  exhaust  from  one  cylin- 
der backing  up  into  the  exhaust  cavity  of  the  other.  Therefore 
in  tlii-  c.-'se  thf  «\hati-t  is  {-.irried  throiiiih  tntinly  scp.arate  jjass- 
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ages,  and  i^cIu(lc■^l  even  SL-paratc  tips.  Wliile  this  iiicrcasi  s  the 
mnnber  of  floxible  joints,  since  there  are  two  flexible  exhaust 
pipes  from  the  low  pressure  cylinders,  it  is  lK*lieved  that  tiie 
reduction  in  back  pressure  will  offset  this  disadvantage.  In  the 
Mcllin  compound  system,  as  used  by  these  builders  on  Mallet 
locomotives,  there  is  a  separate  exhaust  lead  from  th'e  intercepting 
•valve  chamber  in  the  high  pressure  cylinder  to  the  front  end,  so 
that  when  working  simple  the  exhaust  from  the  high  pressure 
cylinder  does  not  enter  the  receiver  pipe.     It  will  be  noticed  in 


.,/y  .\ 


X'mv  lypo,  which  \v.i>  licm  aduiJled  a.-'  .-lamlard  on  tliis  system 
for  all  classes  of  K^onmtivcs  using  a  trafter. 

There  is  a  slight  differeiKfc  in  weiglVt  between  Hie  oil  burner 
and.  the  coal  burning  loco)iiOtives,  due  to  the  modillcations  re- 
•juired  in  the  construction  of  the  tirebox,  asb  pan,  etc.,  making 
tlie  oil  burners  2,5po  lbs.  lighter  than  thdsfe  using  coal,  and 
giving  them  a  total  weight  of  387,500  lbs. 

Tiie  general  dimensions,  wciffbts  and  ratios  of:  Ihe  c^al  burn- 
ing engines  arc  given  in  the  followiu^  tahle ; 


1', ,  .' 


,:  the  illustration  sltowing  the  construction  of  the  exhaust  pipe, 
that  this  passage  is  also  carried  up  to  the  tip  separate  from  the  , 
Others  and  is  made  triangular  in  shape  at  the  top.     The  other-; 

...round  passage  seen  in  the  pipe  is   for  the  blower. 

::•.;  The  design   of  the   front    frames  has.been  particularly  well : 

-done,,  as  will  be  evident  from  an  inspection  of  the  drawing  pre- 
sented herewith.     A  particularly  strong  connection  between  the  .'. 
front  rails  and  the  main   frames,  as  well  as  the  coiniection  be-' 

;iWcen  the  cylinders  and  frames,  Are  clearly  showu.  \n  cnses 
of  this  kind  where  very  htavy  low  pressure  cylinder 'casting^ 
depend  entirely  upon   the   frames,      ,         . 

'-not  -ottly  to,  hold  them  in  place,-, 
iitit  also  to  carrv  the  whole 
weight  of  the  castings,  this  feat- 
tire  is  one  which  can  well  be 
given  most  careful  attention,  as 
has  evidently  been  done  in- this 
..case. 

■.■.:•  The  trailing  truck  is  uf  the  De- 
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,         ^  -'•>  ■  •'■•   -^'-'"'  "■■■■■"   '  fTBSB^AL  JJATA. 

I lauue :..■;. ;,•..,; »,  ..■.>...  ...>.'... ...... . .' . , , . 

S(?rvipe     ...........,.,......;,.:,.  i:.^,'. . 

J"«cl . . . . ; . . . . .,....,. , , ,  V. ......;.  .^. ;,; . . ;,. 

-vlaximiini     tr.ictive    ptTrtrt ......  ..'..;■;:  j  *  ;  .•. . . 

^'WiiKlit  iti    wiiikin?  order. .:. . 

VVciKlit     on     drivers .'. ,,  . . . ..... .  ,;  .v. 

ji.  Weight  of  eii.'inc  and  tender  in  M'tfrkingordet 

■  .\Vlicel   base,   driving ; . . .  .i-;...-.. i,. , i ., 

•■■VNIiiil    i).i-c.    tot.il .,....:. 

;.•  \Vlnel  base-,   engine  and  tender 


•  ■      •»     ••      •      ••.•     ••      r.f   §••      »     B. 

•  •  •  ••  y  •  *'•  ■.  •.  j-s  '•  •  ».» 


RATIOS, 
liglit  on  drivc*B  -r-  tractive  effort,..,. i 
Itit.i'    weijilit    -^    tractive,  effort ...... 


.  -.. .  ::  *  V  W  a 


drivirs  -f-  licatinR  mtface.VI .  *-.. 


Traitivc  et'fovt   X  diam 

jTotal    hcatint;    ~nrfac_'    -:-    grate   an.a.i. .....;.-.  .s. ..  ,.. 

Firebox  heating  -iurface   -f-  total   heating  surface,  per  cent. 

Wcii-'fit  on   ilriveri  -=-  total   heating   surface 

T'ltal    wei.vrht    -^    total    hcatiiii;    surface.... 

\i>himc  equivalent  simple;   cylinders,   cu.    ft 

•Total    heating    surface   -^    vol.    cylinders 

Grate  area  —-  vol-  cylinders. ...... .... 


I    ft.    €M    in. 
......  Freight 

. . .  IJit.  Coal 
.: . .  75.000  lbs. 
V.390.000  lbs. 

;\.f;.;.->..S23,S00  lbs. 

i.jf-..;. 555,700    lbs. 

..,...^—.30  ft.  a  in. 

;...;.;.... 48  ft. 

r. :.;;..;.,?*  ft.  B'/i  in. 

>; 5.2c 


•  '•  ■  #  ■-■;•».>'*  •  m^   *  *  *  *^  *  *  *  ^ 

■  *..4  •  J  ■  o  .a.  ■   ■  ■_  r  •  «  ■■•''•  •'•r*  •  ■  • 
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.fi53.0rt 
. .  90.50 
.  ..5.C» 
.  .49.::u 
.  .59.50 
.  .SS.hO 
.288.00 
...3.1s 


-  Jiraihcter.  ..;^''.".-.»  ; . 


I  •  ••  »■•  ■■•.  4  , 


;Kind  H.   P..,....,....; 
;Kind    L.    P..    ...,,.. 

:  Greatest   travel  -. ..;,.. 

Outside  lap  H.  P..V.. 
..Outside   lap   L.    P.V.^.'i 

Inside  clearance  .>'.-.. 
.Lead     . .  J .;'... , . 


CVtf  KOEKtL- ; 


..-^'.llfcMirt    Compovind 

'i;.;;ii«»j4; A. 37  in. 

■.,  .'it  >k.. . ^  .>". . ^ SO    in-. 


•  #.«■«.*.*  • 


•'•''•*- !•>■■•■•■• 


WHV^LS^-^ 


/Section  ^^.'/.f^u-- 


JJnvfngf^   diantctcr   <ivcr  tires 

r)ri\inp,    tliiekness    of    tires.........,..' 

!)rivins:  journals,   diameter   and  .  lensth.; . 
Kni-'ine    tfitelc    wheels,    diaTnetcr.., .-,..% 
Knsinc   truck,   journals, . . . . . ,.;  , ,  ..-.'u 

Tr.-uliuK  tnick   wlieels,   dialneter.,, 
■■Trailing   truck,   joiirnals. ....... ... . 

J^tylc      i,.  ,-, .  ,  4 , ; .,  .f  i  ,.  •  *• . . .  i  - ..  ..i  .v..  •  • .-  •  »  • 

Workingr  T*''P*'^u''e     ; .- . ...  2,  •.'...■..!'.  :».-i'l 

•Outside   diameter   of   lirst  iin^. 
Firebox,    Uni;th    and    width.,..-. 
Firebox  pliates,  thickness.. .'...; 
(■  Firebox,   w.nter   space.  ....'.;.., ...  ..^i 

Tubt-s,   number  and   outside  diattietJ?*. 
Tubes,  material  and  thicki'es^. .  .y,.-.~'; 
Tubes,    lenKth     ............  i  .  .,..v  : 

nealinR     surface,     tubes.  .;i ...:. ..', 
Heating    surface,    firehpxv,'. .  .....  .i 

I Featin.1;    sarface,    total ..,.,..:  ... ..  ,  ,  i 

Grate    area    .......;.,.,;........  ..l' 

.Smokestack,    dianuter     .............. 

Smokestack,   hiight   abo-ve  .rat}.: . . .  1 ..." 


*■*  ^t  •-*•» . 


,■•.»•  •-•  ^.^  * 


•  •*.•"*  •  •-  • 


.  «  .  ..  .<^.  I 


.  .-7*  V  ♦...*'.  »'.  . 


^.iPj-StOt* 

....Slide 
....6  in. 
....I  in. 

...?i  in. 
.fi/16    ia. 

^;; .'.  .57  in. 
.....3'.i  in. 

13  in. 
.33  in. 

12   in. 
.43  in. 

14  in. 


;i...JO   X 

,L  •   •   ■-•   •-■-  ■,-■  -4 

.8>i   X 


■  ^- 


PQlTttE  EXHAUST-PIPR. 


Wheels,   diameter  .yi;V,i,V.:.,,.  i 
Journals,    diameteif;  airt  .lengtb 

W'.Tter    c.-iiiririf y     ■  ,  .■  ;,  . '. . ...  .■ . . , 

Coal   capacity    ... .  ^ . . ....... .  , 


rrNi<)-|t. 


-  I'^v.  Vi-.  i'wj.  .^'onical 

,  ...V. •...'.... 1J00  lbs. 

.....v....... ggi^  in. 

..v::,|«wi   J<5  X  »«!i  in. 

-•'•  <v >'•.'••  .'.v*-*^  &  ^  in. 
.,.->v..,vV..K.-5'VS.  St  B-4"s  in. 
.*..■'. . , . . . , . . . . . , ... . . , 439-2  '4  in. 
,.V;Char-l*oni  .No.  11  B.  \V.  G. 
; >..,..  ..J. ; <•  V w * .% 24  ft. 

;--,>. -...,:-..-» »i,.,.,..-;  ir..lR2   sq.  ft. 

.r:;ilv...v.v.:;:-^;.v^.:.v..i3T^.0  sq.  ft. 

*•'.»••••'.■•  «VV'..  .;<i.fi,554.f>  sq.  ft. 

,;,.:  iv..i:'',y.i,i^:.,,-. .  .72.3  sq.  ft. 

>  .,-'^  (..*•'...-« .  * .  •-...' .  • .'-. ....  ^«..  21  ^  in. 

>-,,vv}-  .•■■;  ;;?; , .  r,.-.-l&  'ft-  5f8  in- 

'•■  ♦fyi •'?•;*..■* -•■••*. 33  in. 

..>...  ......>.;sV,:,  will' X  10  in. 

: »;. , ; . i, ,,;V,;;,i; .:'. ,, . 9,000  paN. 
k .  .>  , .' .%'.',  -. ,'. ; ,  i ; 14   torn 
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Luxurious  Private  Gar  for  the  Orient 


THIS    LATEST    EXAMPLE    OF    BRITISH    BUILT  ROLLING.   STOCK    IS    FOR    THE    SOUTH    MAXCHURIA 
RAILWAY,   AND  IS  OF  PARTICULAR  INTEREST  IN    VIEW   OF   THE   MANY    DISTINCTIVE    AMERI- 
CAN   FEATURES    EMBODIED,    AND    THE    SOLIDITY    OF    CONSTRUCTION,    THE    LATTER 
BEING  SOMEWHAT  UNUSUAL   IN   FOREIGN  PRACTICE. 


During  the  past  few  years  the  car  builders  of  England  have 
been  working  hard  to  secure  a  recognized  position  in  the  foreign 
field,  and  that  their  painstaking  efforts  have  been  rewarded 
with  a  measure  of  success  is  evinced  through  the  many  varied 
designs  which  of  late  have  been  evolved  for  the  Russian  and 
the  various  South  American  railroads.  Recently  the  Leeds 
Forge  Co.,  Limited,  of  Leeds,  England,  turned  out  a  number  of 
large  and  novel  self-discharging  hopper  ballast  cars  for  the 
Buenos  Ayres  Western  Railway,  and  the  order  herein  illus- 
trated, which  is  of  even  greater  interest,  is  that  of  an  elaborate 
saloon  car  for  the  South  Manchuria  Railway,  one  which  un- 
doubtedly represents  the  most  ambitious  attempt  to  date  on 
the  part  of  English  builders. 

It  will  be  noted  that  this  car  is  representative  of  those  pri 
vately  owned  on  our  American  lines,  and  before  proceeding 
with  a  description  of  its  interesting  details  it  may  be  well  to 
mention  that  many  departures  from  established  English  stand- 
ards rendered  its  construction  extremely  difficult,  and  the  fact 
that  this  was  brought  about  in  a  way  entirely  satisfactory  to  the 
purchasers  speaks  well  for  the  adaptability  of  the  builders. 
Instead  of  the  comparatively  hght  design,  which  is  conspicuous 
in  foreign  practice,  they  were  compelled  in  this  instance  to 
contend  with  a  car  which  in  weight  and  general  dimensions 
equals  if  not  exceeds  the  dimensions  established  by  practice  in 
this  country. 


the  underside  of  the  roof  of  9  ft.  8  in.  The  underframe  is  of 
steel  throughout  and  of  a  most  substantial  design  and  arrange- 
ment. The  body  of  the  car  is  framed  in  teak  strengthened  by 
steel  trusses  and  paneled  on  the  outside  with  planished  steel 
plates,  the  joints  being  covered  by  brass  mouldings.  The  floors 
are  double,  with  a  space  between  packed  with  granulated  cork. 
The  roof  is  also  double,  with  an  air  space  between  the  inner 
and  the  outer  roof,  and  is  covered  externally  with  prepared 
roofing  canvas,  the  portion  over  the  canopies  being  sheathed 
with  copper.  It  will  be  noted  that  the  trucks  are  of  the  6-wheel 
type,  with  a  wheel  base  of  10  ft.  6  in.,  and  have  triple  coil 
auxiliary  bearing  springs,  the  main  bearing  springs  being  ellip- 
tical. The  wheels  have  disc  wheel  centers  with  steel  tires  and 
axles,  and  the  journal  boxes  are  adapted  for  oil  lubrication.  The 
couplings  and  draft  gear  are  the  Buhoup  three  stem  automatic 
type,  with  cast  steel  heads  and  knuckles  and  helical  springs, 
and  fitted  with  a  special  coupling  device  operated  from  the 
platform  or  vestibule.  The  car  has  the  Westinghouse  automatic 
air  brake  acting  on  all  the  wheels,  and  also  an  independent  hand 
brake,  this  latter  being  worked  from  either  platform  by  a  patent 
ratchet   brake   handle. 

The  general  plan  of  the  car  is  as  follows :  At  one  end  is  an 
open  platform,  having  a  brass  hand  railing  with  gates  of  orna- 
mental design,  and  which  is  furnished  with  curtains  by  which 
it  can  be  closed  in  when  required.     The  floor  is  covered  with 


ELEVATION    AND    FLOOR    PLAN    OF    PRIVATE    CAR    FOR   THE    SOUTH    MANCHURIA   RAILWAY. 


To  this  end  it  became  necessary  for  the  builders  to  make  addi- 
tions to  their  shop  equipment,  which  heretofore  had  been 
entirely  adequate  to  serve  their  needs,  and  to  embody  construc- 
tive ideas  with  which  it  may  be  assumed  that  they  were  not  in 
entire  sympathy.  The  drawings,  of  course,  were  furnished  by 
the  railroad  company,  and  the  car  was  built  under  a  plan  of 
purchaser's  inspection,  so  exact  in  its  requirements  as  to  render 
any  deviation  from  the  latter's  views  a  matter  of  sheer  improb- 
ability. 

The  car  which  was  constructed  to  the  designs  of  M.  Yoshino, 
chief  mechanical  engineer  of  the  South  Manchuria  Railway, 
has  a  length  of  80  ft.  3]/^  in.  over  the  platforms ;  a  width  of  10 
ft.  over  the  side  panels,  and  a  height  from  the  floor  level  to 


india  rubber  tiling  and  has  a  trap-door  at  each  side  which 
closes  over  the  platform  steps.  Opening  from  this  platform 
there  is  an  observation  room,  furnished  with  lounge  chairs  and 
a  large  couch  upholstered  in  morocco.  The  back  of  this  couch 
is  arranged  to  turn  up  to  form  a  berth  when  needed,  and  there 
are  also  hinged  tables  placed  in  convenient  positions.  A  cor- 
ridor leads  from  this  room  past  the  various  staterooms  to  the 
dining  room.  There  are  two  bedrooms,  each  furnished  with 
brass  bedsteads,  wardrobe,  washstand,  dressing  table,  etc.,  with 
a  communicating  bathroom  and  lavatory  connected  by  doors 
with  the  two  bedrooms.  The  drawing  room  is  entered  from 
the  corridor  and  has  two  seats  constructed  to  pull  out  at  night 
to  form  a  berth  and  with  a  couch  placed  against  the  partitioa 
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Luxurious  Private  Gar  for  the  Orient 


THIS    LATEST    EXAMPLE    OF    BRITISH    BUILT   ROLLING     STOCK    IS    FOR    THE    SOUTH    MANXHURIA 
RAILWAY,   AND   IS  OF  PARTICULAR  INTEREST  IN    VIEW   OF   THE   MANY    DISTINCTIVE    AMERI- 
CAN   FEATURES    EMBODIED,    AND    THE    SOLIDITY    OF    CONSTRUCTION,    THE    LATTER 
BEING  SOMEWHAT  UNUSUAL  IN  FOREIGN  PRACTICE. 


f 


During  the  past  few  years  the  car  builJers  of  England  have 
been  working  hard  to  secure  a  recognized  position  in  the  foreign 
field,  and  that  their  painstaking  efforts  have  been  rewarded 
with  a  measure  of  success  is  evinced  through  the  many  varied 
designs  which  of  late  have  been  evolved  for  the  Russian  and 
the  various  South  American  railroads.  Recently  the  Leeds 
Forge  Co.,  Limited,  of  Leeds,  England,  turned  out  a  number  of 
large  and  novel  self-discharging  hopper  ballast  cars  for  the 
Buenos  Ayres  Western  Railway,  and  the  order  herein  illus- 
trated, which  is  of  even  greater  interest,  is  that  of  an  elaborate 
saloon  car  for  the  South  Manchuria  Railway,  one  which  un- 
doubtedly represents  the  most  ambitious  attempt  to  date  on 
the  part  of  English  builders. 

It  will  be  noted  that  this  car  is  representative  of  those  pri 
vately  owned  on  our  American  lines,  and  before  proceeding 
with  a  description  of  its  interesting  details  it  may  be  wejl  to 
mention  that  many  departures  from  established  English  stand- 
ards rendered  its  construction  extremely  difficult,  and  the  fact 
that  this  was  brought  about  in  a  way  entirely  satisfactory  to  the 
purchasers  speaks  well  for  the  adaptability  of  the  builders. 
Instead  of  the  comparatively  light  design,  which  is  conspicuous 
in  foreign  practice,  they  were  compelled  in  this  instance  to 
contend  with  a  car  which  in  weight  and  general  dimensions 
equals  if  not  exceeds  the  dimensions  established  by  practice  in 
this  country. 


the  underside  of  the  roof  of  9  ft.  8  in.  The  underframe  is  of 
steel  throughout  and  of  a  most  substantial  design  and  arrange- 
ment. The  body  of  the  car  is  framed  in  teak  strengthened  by 
steel  trusses  and  paneled  on  the  outside  with  planished  steel 
plates,  the  joints  being  covered  by  brass  mouldings.  The  floors 
are  double,  with  a  space  between  packed  with  granulated  cork. 
The  roof  is  also  double,  with  an  air  space  between  the  inner 
and  the  outer  roof,  and  is  covered  externally  with  prepared 
roofing  canvas,  the  portion  over  the  canopies  being  sheathed 
with  copper.  It  will  be  noted  that  the  trucks  are  of  the  6-wheel 
type,  with  a  whed  base  of  10  ft.  6  in.,  and  have  triple  coil 
auxiliary  bearing  springs,  the  main  bearing  springs  being  ellip- 
tical. The  wheels  have  disc  wheel  centers  with  steel  tires  and 
axles,  and  the  journal  boxes  are  adapted  for  oil  lubrication.  The 
couplings  and  draft  gear  are  the  Buhoup  three  stem  automatic 
type,  with  cast  steel  heads  and  knuckles  and  helical  springs, 
and  fitted  with  a  special  coupling  device  operated  from  the 
platform  or  vestibule.  The  car  has  the  Westinghouse  automatic  f 
:iir  brake  acting  on  all  the  wheels,  and  also  an  independent  hand 
brake,  this  latter  being  worked  froid  either  platform  by  a  patent 
ratchet   brake   handle. 

The  general  plan  of  the  car  is  as  follows :  At  one  end  is  an 
open  platform,  having  a  brass  hand  railing  with  gates  of  orna- 
mental design,  and  which  is  furnished  with  curtains  by  which 
it  can  be  closed  in  whoi  required.     The  floor  is  covered  with 
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To  this  end  it  became  necessary  for  the  builders  to  make  addi- 
tions to  their  shop  equipment,  which  heretofore  had  been 
entirely  adequate  to  serve  their  needs,  and  to  embody  construc- 
tive ideas  with  which  it  may  be  assumed  that  they  were  not  in 
entire  sympathy.  The  drawings,  of  course,  were  furnished  by 
the  railroad  company,  and  the  car  was  built  under  a  plan  of 
purchaser's  inspection,  so  exact  in  its  requirements  as  to  render 
any  deviation  from  the  tatter's  views  a  matter  of  sheer  improb- 
ability. 

The  car  which  was  constructed  to  the  designs  of  M.  Yoshino, 
chief  mechanical  engineer  of  the  South  Manchuria  Railway, 
has  a  length  of  80  ft.  3^  in.  over  the  platforms ;  a  width  of  10 
ft.  over  the  side  panels,  and  a  height  from  the  floor  level  to 


india  rubber  tiling  and  has  a  trap-door  at^each  side  which 
closes  over  the  platform  steps.  Opening  from  this  platform 
there  is  an  observation  room,  furnished  with  lounge  chairs  and 
a  large  couch  upholstered  in  morocco.  The  back  of  this  couch 
is  arranged  to  turn  up  to  form  a  berth  when  needed,  and  there 
are  also  hinged  tables  placed  in  convenient  positions.  A  cor- 
ridor leads  from  this  room  past  the  various  staterooms  to  the 
dining  room.  There  are  two  bedrooms,  each  furnished  with 
brass  bedsteads,  wardrobe,  washstand,  dressing  table,  etc.,  with 
a  communicating  bathroom  and  lavatory  connected  by  doors 
with  the  two  bedrooms.  The  drawing  room  is  entered  from 
the  corridor  and  has  two  seats  constructed  to  pull  out  at  night 
to  form  a  berth  and  with  a  couch  placed  against  the  partition 
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Luxurious  Private  Gar  for  the  Orient 
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TlirS    LATEST    KXAMl'LK    OF    nUITISII    liUILT  ROLLIXG     STOCK    IS    FOR    THE    iSQUTlI   Ikf AXCHURTA 

/I,      KAHAVAY.   AM>    IS  nf"  PAKTUir.AU   IXTKUKST   IN    \IK\V  OF   THE    MAXV    DISTIXCTIVE    AMERJ- 
%■'  (AN     rKATrKKS    KMIU  )l»IKli.    ANI»    THE    Sor.IDlTY    OF    COXSTRLYTK»N,    THE    I.A'ITKU 

•".;*•■:•;<.      ;   ;!U-;:-  ■/;  .    ^HEIXG  SOMEWHAT  UKUSUAL  IN  FOREIGN  PRACTICE,  ,:.■:'.•    ;.  :  v,^v  U- 


/.  ^/'-  .-■;  ^'.' ' "I 


; ;;..  JJuiiiiti  tin-  p^ist  few  years  the  ctii-  I>ivil;ler5  of  fcrijiland  h 
''.feecri  workins  liard  to  secure  a  recognized  posiljon  in.  the  fb«igtl 
fieltl.   :uul    tliat    tlieir    painstaki!i«j;    efTorts    have    been    rewarded 

■  \yitli  a  measure  of  success  is  evinced  tlirough  tlie  many  varied 
ode.'igns  which  of  latfe  have  been  evolved  for  the  Russian  and 

iKfe '  varioiiis    South    American    raihoads.      Recently    the    Leeds 

'  Fbrcie  Co.,  Limited,  of  Leeds.  England,  turned  out  a  number  of 

.large    and    novul    self-discharging    hopper    ballast   cars    for    the 

•CiJenos-  Ayres    Western    Railway,   and   the   order    herein    illus- . 

trated,  which  is  of  even  greater  iiUerest.  is  that  of  an  elaborate 

saloon  car  for  the   South   Manchuria  Railway,  one  which   un- 

doubtedh-    represents   the    most    ambitious   attempt    to    date   on 

the  part  of  Enghsh  builders.  ^v;.- .'..■■..',    ■■;.;:■;■■■••■■.;' V-" 

,':'    It  w^ill  be  noted  that  this  car  is  representative  of  tlibse  pri- 

■  Vately   owned   on    our   American    lines,    and    before   proceeding 

.  iTvitH  a  description  of  its   interesting  details   it  may  be  well  fo. 

■./irncntion  that  many  de])arturi.s  from  established  English  stand- 
ards rendereil  its  construction  extremely  difticult,  and  the  fact 
lliat  this  was  brought  about  in  a  way  entirely  satisfactory  to  the 

■purchasers    speaks y^well    for   the    adaptability   of   the   builders. 

i^.Itibtcad  of  the  comparatively  hght  design,  which  is  conspicuous 
in  foreign  practice,  they  were  compelled  in  this  instance  Jo 
coirtetid  with  a  car  which  in  weight  and  general  dimensions 
■equals  i£  not  exceeds  the  diitiensions  established  by  practice  iii 

'■•this .  cijuiitrv/-:;;- '    ■   .,.'.'.;.':  .■■-  ■■■.:■ 'r' ■..■,■-- :  ;-:.■.-;>■;,/ 


the  underside  of  tiictooi^pf-^'^i.^S  iii.:  The  tinderframe  is  of 
steel  throughoiit  and  of  a  liiiost  itthstantial  dcsij»H  and  arrange- 
ments The  body  of  the  car  is  iranied  in  teak  strenuflicned  by 
sn  el  trusses  and  p.aneled  on  tliv  outside  with  plani.-hed  steel 
plates,  the  joints  being  covered  l>y  brass  mouldings.  The  floors 
are  double, with  a  space  between  packed  with  granulated  cork. 
The  roof  is  also  double,  with  an  air  space  between  the  inner 
and  the  outer  roof,  and  is  covercil  externally  witli  prepared 
roofing  canvas^  the  portion  over  the  caiiapies  being  sheathed 
with  copper.  It  will  be  noted  thnt  the  true-ks  .-ire  of  the  6-wheel 
type,  with  a  wheel  l>ase  of  lo  ft.  6  in.,  and  have  triple  coil 
auxiliary  bearing  springs,  the  main  bearing  springs  being  eUip- 
;tica.l.  The  wheels  have  disc  wheel  centers  with  steel  tires  and 
axles,  .and  the  journal  boxes  are  adapted  for  oil  lubrication.  The 
ciiuplings  and  draft  gear  are  the  Huhoup  three  stem  automatic 
typci  with  cast  steel  heads  and  knucklesi  and  helieal  springs, 
.Hid  fitted  with  a  special  coupling  device  operated  from  the 
l)latform  or  vestibule.  The  car  has  the  V\'cstinghou.sc  automatic 
:iir  brake  acting  on  all  the  wheek,  and  also  an  independent  hand 
brake,  this- latter  being  w'orked  from  either  platform  by  a  patent 
ratchet   brake   handle.  ,■■;':-.;■;;■;    v';    'V ..  .vr  .        ;., 

The  geneml  plan  of  the  car  is  Jas  follows  i  At' o^ 
open  platform,  having  a  Irrasjsiiand  railing  with  gates  of  orna- 
mental di^sign,  and  which  is .  fuiMiished  with  curtains,  by  which 
it  .can  be  t'losivd  in  when  required.     The  ^oor  is  cttyered.  mith 
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To  this  end  it  became  necessary  for  the  builders  to  make  addi- 
tions   to    their    shop    equipment,    which    heretofore    had    been 
entirely  adequate  to  serve  their  needs,  and  *to  embody  construc- 
tive ideas  with  which  it  may  be  assumed  that  they  were  not  in 
.entire   sympathy.     The  drawings,  of  course,  were   furnished  by 
^  the  radroad   company,   and   the   car   was   built   imder   a  plan   of 
-.pttrchaser's  inspection,  so  exact  in  its  requirements  as  to  render 
any  deviation  from  the  latter's  views  a  matter  of  sheer  improb- 
.;;^bility. 

V  The  car  which  was  constructed  to  the  designs  of  M.  Yoshmo, 
chief  mechanical  engineer  of  the  South  Manchuria  Railway, 
has  a  length  of  8o  ft.  31,1  in.  over  the  platforms;  a  width  of  10 
it.  over  the  side  panels,  and  a  height  from  the  floor  level  to 


india  rubber  tiling  and  has  a  trap-door  at  each  side  which 
closes  over  the  platform  steps.  Opening  from  this  platform 
there  is  an  observation  room,  furnished  with  lounge  chairs  and 
a  large  couch  upholstered  in  morocco.  The  back  of  this  couch 
is  arranged  to  turn  up  to  form  a  berth  when  needed,  and  there 
are  also  hinged  tables  placed  in  convenient  positions.  A  cor- 
ridor leads  from  this  room  past  the  various  staterooms  to  the 
dining  room.  There  are  two  bedrooms,  each  furnished  with 
brass  bedsteads,  wardrobe,  washstand,  dressing  table,  etc.,  with 
a  communicating  bathroom  and  lavatory  connected  by  doors 
with  the  two  bedrooms.  The  drawing  room  is  entered  from 
the  corridor  and  has  two  seats  constructed  to  pull  out  at  night 
to  form  a  |>erth  and  with  a.  couch  placed  against  the  partition 
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of  the  corridor.  There  is  also  a  handsomely  paneled  Pullman 
berth,  which  folds  up  into  the  roof.  A  toilet  room  opens  out 
of  this  room. 

The  adjoining  dining-room  is  furnished  with  an  extended 
dining  room  table,  giving  accommodation,  for  ten  diners ;  a 
sideboard  with  cupboards  above  and  below,  a  folding  writmg 
table  with  an  upper  bookcase,  also  a  removable  table  in  one 
corner.  From  the  dining  room  there  is  a  second  corridor 
which  communicates  with  the  servants'  apartments.    These  latter 


paneled  in  wainscot  oak  throughout,  the  floors  being  coj/ered 
with  linoleum  and  carpeted.  Special  attention  has  been  given 
to  the  matter  of  heating,  and  this  is  taken  care  of  by  a  main 
steam  pipe  which  connects  with  the  locomotive,  having  Gould's 
universal  straight  port  coupler  and  valve,  tee  traps  to  each 
drain  end  of  the  return  pipes,  and  with  a  temperature  regulator 
to  the  inlet  pipes. 

A  second  system  of  heating  is  also  provided  by  means  of  a 
vertical  boiler,  fixed  at  one  end  of  the  car,  which  can  be  used  if 


ARRANGEMENT    OF    DINING    SALOON. 


consist  of  a  small  compartment  with  a  long  seat,  the  back  lifting 
up  to  form  a  second  berth;  a  pantry,  with  a  tiled  floor;  and  a 
kitchen,  with  range  and  all  conveniences  which  occupies  the 
remaining  space  in  the  body  of  the  car. 

Opening  from  the  corridor  at  this  end  is  a  closed  vestibule, 
with  a  large  refrigerator  on  one  side,  and  this  end  of  the 
car  is  fitted  with  a  Pullman  collapsible  gangway.  All  the 
staterooms  are  handsomely  paneled  in  five-ply  figured  Cuban 
mahogany,  with  ebony  and  satinwood  stringing  and  beading, 
and  the  floors  are  covered  with  heavy  Wilton  carpets,  laid  on 
linoleum.  The  furniture  is  of  mahogany  throughout,  and  the 
upholstery  of  the  seats  green  morocco.  The  windows  of  these 
compartments  arc  double,  the  lower  being  glazed  with  plain 
plate  glass  and  the  upper  windows  with  cloisonne  ,art  glass  of 
handsome  design  on  the  inside,  and  leaded  cathedral  glass  on 
the  outside.  The  lower  windows  are  fitted  with  patent  balances, 
lifts  and  draft  excluders,  also  with  spring  blinds.  The  clerestory 
windows  are  glazed  with  cloisonne  art  glass  and  have  wire 
gauze  screens  on  the  outside.  The  windows  of  the  observation 
room  are  furnished  with  curtains  of  rich  material.  The  ceihngs 
are  of  "Tynecastle"  or  decorative  design,  richly  moulded,  and 
finished  in  light  cream.  The  car  is  lighted  throughout  by 
Stone's  system  of  electric  lighting,  with  electroliers  of  handsome 
and  artistic  design  in  the  observation,  dining,  drawing,  and  bed- 
rooms, and  with  single  lamps  over  the  platform  and  in  the  cor- 
ridors. Emergency  candle  lamps  are  provided  in  various  parts 
of  the  car,  and  electric  bells  are  connected  to  the  servants' 
compartment. 

Electric  fans  are  fitted  in  all  the  rooms,  and  there  is  an 
exhaust  fan  in  the  kitchen.  The  dynamos  and  storage  batteries 
are  suspended  from  the  underframe.  Torpedo  ventilators  are 
fixed    in    suitable    positions    in    the    roof.      The    corridors    are 


required  when  the  car  is  standing.  Tlie  heating  pipes  are  carried 
through  the  various  rooms  and  corridors,  and  are  covered  with 
brass  ornamental  grids ;  radiators  are  also  placed  in  the  main 
compartments.  Provision  is  made  for  the  supply  of  hot  water 
to  the  bedrooms,  bathroom  and  toilet  room,  from  a  tank  fitted 
in  the  roof  of  the  kitchen,  heated  from  a  boiler  in  the  range, 
and  kept  supplied  with  water  automatically  by  pressure  from 
the  air  brake  system.  The  main  water  supply  is  by  two  tanks 
suspended  from  the  underframe.  All  the  steam  and  water  pipes 
are  lagged  with  asbestos. 

The  painting  of  the  car  is  in  the  best  style  of  English  coach 
work,  the  body  finished  deep  olive  green,  lined  in  gold,  trucks 
and  underframe  a  darker  color  with  bronze  finish,  and  the  whole 
highly  varnished.  It  is  a  product  of  the  Metropplitan  Amalga- 
mated Railway  Carriage  and  Wagon  Co.,  of  Birmingham. 


Time  Required  for  Change  of  Motive  Power. — Records  kept 
by  the  Pennsylvania  Railroad  Company  of  the  time  consumed  in 
changing  from  electric  to  steam  motive  power,  and  vice  versa, 
at  Manhattan  transfer  station,  near  Harrison,  New  Jersey,  show 
that  ninety-eight  per  cent,  of  the  trains  now  go  through  the 
transfer  in  the  time  allotted  for  the  change  of  power.  From  io6 
to  109  trains  pass  through  the  transfer  on  week-days.  No  more 
rapid  a  change  from  steam  to  electric  engines  is  made  elsewhere 
on  a  large  volume  of  traffic.  The  time  allowed  for  uncoupling, 
switching  and  coupling  is  four  minutes.  Owing  to  the  difficulty 
of  detaching  the  steam  hose  from  the  engine  during  cold 
weather,  it  has  not  been  thought  advisable  to  make  a  shorter 
time  allowance  during  the  winter  months,  but  with  the  warm 
weather  it  may  be  cut  down.  Thus  far  the  record  for  the 
change  is  one  minute  and  thirty  seconds. 


Alloy  Steels  for  Railroad  Use 


ABSTRACT  FROM  A  MOST  INTERESTING  AND  VALUABLE    PAPER   ON   THIS    IMPORTANT    SUBJECT    READ    AT 
THE  RECENT  JOINT  MEETING  OF  THE  ENGINEERING   CLUB    AND   THE   ALTOONA   RAILROAD   CLUB. 


Henry  S©uthers. 


To  talk  about  alloy  steels  is  to  talk  about  heat  treatment  of 
steel.  The  subjects  are  inseparable  if  utility  be  a  consideration. 
In  the  so-called  "natural"  and  annealed  state,  alloys  of  iron  used 
for  structural  purposes  requiring  strength  and  toughness  have 
but  little  or  no  intrinsic  value  over  and  above  plain  carbon  steels 
in  a  similar  condition.  The  "natural"  state,  so-called,  may  cover 
many  states,  good,  bad  and  indifferent  as  to  quality.  It  might  be 
better  called  an  accidental  state.  If  the  physical  and  heat  treat- 
ment preceding  has  been  proper,  then  the  natural  state  is  not 
bad.  But  unless  this  treatment  be  under  well  regulated  control, 
there'  is  no  certainty  of  result.  Take,  for  example,  plate  roll- 
ing. Most  of  the'  plates  are  tough  and  will  withstand  shock 
and  bending  and  exhibit  all  the  desirable  qualities.  But  once 
in  a  while  a  plate  is  rolled  that  breaks  in  subsequent  handhng 
without  undue  punishment  under  normal  treatment.  Both  the 
good  and  the  bad  plates  are  in  a  natural  condition,  but  in  the 
case  of  the  bad  plate  there  has  been  some  commi'ssioti  or  omis- 
sion, or  an  unfortunate  sequence  in  the  heating,  rolling  and 
cooling  treatments. 

An  annealed  steel  is  by  far  safer,  although  not  always  as 
strong  perhaps.  By  "strong"  I  refer  to  elastic  limit  per  square 
inch.  It  is  safer,  because  if  the  annealing  operation  be  properly 
conducted,  all  previous  conditions  of  physical  treatment  have 
been  obliterated,  and  a  fixed  predetermined  condition  established. 
A  condition  under  control  has  been  realized,  and  surely  that  is 
better  than  one  not  under  control.  The  performance  of  a  given 
quality  of  annealed  steel  may  be  predicted — its  elastic  limit, 
reduction  of  area,  elongation  and  tensile  strength.  The  arrange- 
ment and  size  of  crystals  are  known,  too,  and  this  is  the  most 
important,  as  all  physical  results  depend  upon  the  condition  of 
the  crystals.  A  coarse-grained  steel  of  any  given  quality  will 
not  break  with  the  same  good  reduction  of  area  as  a  piece  in 
which  the  crystals  are  fine.  Neither  will  the  elongation  be  as 
good,  but  the  reduction  of  area  is  most  affected  by  crystal  size. 
In  other  words,  the  reduction  of  area  in  a  tensile  test  is  the 
best  single  measure  of  grain  size.  The  so-called  "natural"  condi- 
tion of  a  bar  of  steel  that  is  to  be  heat  treated  is  of  the  utmost 
importance.  If  by  chance  the  bar  has  been  so  forged  or  rolled 
and  finished  at  a  high  temperature  (say  1800  deg.  F.)  the  grain 
of  the  steel  will  be  coarse  and  the  crystals  shiney  and  "firey," 
so-called.  This  being  the  case,  a  simple  toughening  heat  treat- 
ment carried  on  at  proper  temperatures  (say  1500  deg.  F.)  will 
not  refine  this  grain  as  it  should.  A  double  treatment  becomes 
necessary,  the  first  quench  being  at  a  high  temperature  (say 
17-25  deg.  to  1750  deg.  F.),  followed  by  a  lower  quench  at  1500 
deg.  p.  or  thereabouts;  or  a  full  anneal  followed  by  a  quench 
will  answer  the  same  purpose. 

Briefly,  steel  is  put  into  a  bad  condition  by  high  temperatures 
and  will  not  refine  properly  under  a  single  treatment  at  low 
temperatures.  All  this  applies  to  high  carbon  steels,  to  low 
carbon  steels  and  to  alioy  steels.  It  has  been  learned  by  bitter 
experience  that  tool  steel  and  spring  steel  (which  is  one  grade 
of  tool  steel)  should  be  annealed  before  hardening  for  use  in 
tools  or  springs.  If  not,  the  chances  are  that  the  resulting 
grain  in  the  finished  tools  or  springs  will  be  coarse  and  the  tool 
or  spring  more  brittle  than  desired.  The  experienced  European 
makers  who  have  obtained  a  strong  foothold  in  this  country 
have  done  so  by  delivering  to  customers  steel  that  is  not  only 
uniform  in  composition  but  in  physical  condition  as  well.  The 
statement  often  made  by  users  of  some  brands  of  European 
tool  steel  is  to  the  effect  that  "The  steel  is  always  the  same, 
year  after  year."    So  is  much  American  tool  steel  as  to  compo- 


sition, but  not  as  to  physical  composition.  Tools  machined 
directly  from  the  bar  are  influenced  most  by  these  physical 
differences. 

Three  terms  in  common  use  are  "anneal,"  "heat  treat,"  and 
"draw."  The  full  meaning  of  these  terms  should  be  under- 
stood. An  "anneal"  in  the  full  sense  of  the  word  is  to  heat 
steel  to  a  temperature  above  its  critical  point  and  then  cool 
slowly.  No  holding  for  any  length  of  time  is  necessar}'  in 
carbon  steels.  But  it  must  be  certain  that  the  temperature  has 
actually  been  reached  by  the  entire  mass  of  the  steel.  In  alloy 
steels  some  holding  (not  over  an  hour)  is  wise,  to  allow  for  a 
c^tain  amount  of  "lag"  which  exists  in  combinations  of  carbon 
and  the  usual  alloying  elements — nickel,  chromium,  timgsten. 
The  term  "heat  treatment,"  as  commonly  used,  indicates  a 
sequence  of  heating,  quenching  and  drawing  operations,  with 
many  variations  to  meet  existing  differences  in  critical  tempera- 
tures of  the  steels  treated  and  of  results  desired.  "Drawing"  is 
the  term  appHed  to  the  operation  of  heating  to  a  temperature 
lower  than  the  critical  point,  followed  by  slow  cooling.  These 
drawing  temperatures  range  from  those  necessary  to  relieve 
internal  strains  (350-400  deg.  F.)  to  those  which  materially 
soften  the  steel;  that  is,  as  high  as  1,400  deg.  F.  Drawing. is 
often  the  "final  operation  in  a  heat  treatment. 

It  is  often  apparent  that  there  is  a  general  distrust  of  heat 
treatment  among  those  first  coming  in  contact  with  the  com- 
mercial application  of  the  ideas  underlying  the  system.  A  feel- 
ing exists  that  although  the  scheme  may  work  for  improve- 
ment in  a  laboratory,  it  may  prove  to  be  unreliable  through  lack 
of  control  in  actual  manufacturing  operations.  This  is  a  mis- 
taken idea.  Experience  indicates  that  heat  treated  steel  ismoST 
uniform  and  that  necessary  refinements  to  produce  such  uni- 
formity are  practical  in  any  fairly  well  regulated  shop.  Labora- 
tory experiments  seek  to  produce  exact  result  from  most  manip- 
ulation with  carefully  standardized  apparatus  and  specimens.  As 
a  matter  of  fact,  there  is  nothing  like  exactness  with  most  parts 
produced  in  factories  or  shops.  And  yet  the  improvement  re- 
sulting, as  compared  with  the  material  in  a  so-called  "natural" 
state  is  remarkable.  The  improvement  is  in  uniformity  of  condi- 
tion, strength  (as  represented  by  the  elastic  limit)  and  in  tough- 
ness (as  represented  by  per  cent,  reduction  of  area  and  elonga- 
tion).      .'-;;■■...  -V-. 

As  with  these  indications  of  better  physical  qualities,  so  with 
the  more  important  ones  of  resistance  to  fatigue  (crystallization 
of  old)  and  resistance  to  shock,  to  impact.  A  heat  treated  steel 
is  a  closer  knitted  steel;  there  are  fewer  cleavage  planes,  less 
chance  of  progressive  fissures  and  rupture,  and  these  are  quali- 
ties much  sought  after  by  all  users  of  metals  carrying  live  loads. 
To  be  sure,  there  are  certain  grades  of  steel  that  must,  be  han- 
dled, even  commercially,  with  extreme  accuracy  in  order  to  avoid 
a  brittle  condition  from  internal  strains,  but  such  steels  are  used 
only  in  extreme  cases,  and  then  with  full  realization  of  the 
danger  and  by  men  trained  to  the  work.  The  results  are  com- 
mensurate with  the  risk,  and  qualities  unknown  a  generation 
ago  are  obtained.  Such  steel  should  not  be  selected  unless 
necessary,  and  when  necessary  a  little  money  spent  in  extra 
care  matters  little. 

It  is  just  here  that  the  designer  and  the  metallurgist  must 
combine  their  efforts  and  choose  a  metal  that  is  a  reasonable  one 
as  to  price,  behavior  in  machine  shop  and  under  heat  treatment; 
a  metal  that  will  produce  results  commensurate  with  the  cost 
of  the  finished  part,  all  things  considered,  and  not  first  cost 
alone,  which  often  is  a  small  item.    The  object  really  sought  in 
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of  the  corridor.  'I'Ikti'  i^  al-M  ;i  liaml-Miiuly  painlcil  I'lillmaii 
berth,  which  folds  up  into  the  root.  A  toiKt  runin  upcns  out 
of  this  rodin.  .;..,■ 

The  adjoining  dining-roorn'  is  furnished  uilli  an  extended 
dining  room  table,  giving  accomuioilation  for  ten  diners;  a 
sideboard  with  cupboards  above  and  below,  a  folding  writnig 
table  with  an  upper  bookcase,  also  a  removable  table  in  one 
corner.  I'rom  the  dining  room  there  is  a  second  corridor 
which  communicates  with  the  servants'  apartment-;.    Tliesc  latter 


[i.-iiKleil  in  w.-iirscoi  nak  tlni m,:;liMut,  the  floors  being  covered 
with  liuokrni  and  e.iriicted.  Sjiecial  attention  has  been  given 
to  the  matter  of  heating,  and  this  is  taken  care  of  by  a  main 
steam  pipe  which  coiuucts  with  tlie  locomotive,  having  Gould's 
universal  straight  port  coupler  and  valve,  tee  traps  to  each 
drain  end  of  the  return  pipes,  and  with  a  temperature  regulator 
to  the  inlet  pipes. 

.\   second   system  of  heating  is  abo  provided  by   means  of  a 
vertical  l>oikT,  Tixed  at  one  end  of  the  car.  which  can  be  used  if 


:  '■•■'■i/i. 


•":.'  ^i'.» 


AKRANCF.MENT    OF   DINIXG    SALOON. 


consist  of  a  small  compartment  with  a  long  >e;it,  the  liack  lil't.ug 
u|)  t'l  ftitni  a  >eci'nd  bertli :  a  p;niry.  with  a  tiled  door;  an<l  a 
kitchen,  with  range  and  all  conveniences  which  occupies  the 
remainiiTj?  spncc  in  the  boity  of  the  car.  :.  ' .:'  •  '  •.-'..' 

Openini;  from  the  corridor  at  this  end  is  a  closed  vestibule, 
with  a  lartie  refrigerator  on  one  side,  and  this  end  of  the 
car  is  litled  with  a  Pidlman  collapsible  gaiigw.iy.  .\11  tlie 
stateroorB?^  arc  handsomely  ijaneied  in  live-ply  figured  Cuban 
nuih'rgany,  with  ebony  and  satinwood  stringing  and  beadms,', 
and  the  floors  are  covered  with  heavy  Wilton  carpets,  laid  on 
linoleum.  The  furniture  is  of  mahogany  throughout,  and  the 
upholstery  of  the  seats  green  morocco.  The  windows  of  these 
roini)artinent>  arc  donblc,  tlie  Tower  being  glazed  with  plain 
plate  gla>s  and  the  upper  windows  with  cloisomie  art  glass  of 
h.thd.sT)nie  .design  bir  tlie  iiiside,  arid  leaded  cathedral  glas.s  ©n 
the  out-ide.  The  lower  Avindo\vs  are  fitted  with  p.-ittnt  b:ilance<. 
lifts  and  draft  excluder.s,  also  with  spring  blind^.  The  clerestory 
windows  are  glazed  with  cloisonne  art  glass  and  have  wire 
gauze  screens;  on  the  outside.  The  windows  of  the  observation 
room  are  furnished  with 'curtains  i:)f  rich  niaterial.  Tlie  ceilin;.;s 
are  of  '"Tynecastle"  or  deccTative  design,  richly  moulded,  and 
finished;  in,  light  cream.  The  ciii'  is  lighted  tbrougluuU  by 
Stone's  system  of  electric  ligliting,  with  electroliers  of  liandsonie 
and  artistic  disign  in  the  observation,  dining,  drawing,  and  bed 
rooms,  and  with  single  lamps  over  the  platform' an<l  in  the  cor 
ridors.  Emergency  candle  lamps  arc  provided  in  various  p.arts 
of  the  car,  and  vlectric  bells  art^  connected  tn  the  serv.mts" 
compartment.  ' 

Electric  fans  are  fitted  in  ail  the  rooms,  and  there  i<  an 
exhaust  fan  in  the  kitchen.  The  dynamos  and  storage  batteries 
are  suspended  from  the  uHderframe.  Torpedo  ventilators  are 
fixed    in    suitable    positions    in    the    roof.      The    corridors    arc 


re(|itired  v^heti  tlie  car  is  si.n.dii.i,'.  Tiie  Iu;iiii:g  pipes  are  carried 
througii  the  Mirious  rooms  and  corridors,  and  are  covered  with 
brass  ornamental  grids;  radiators  are  also  placed  in  the  main 
compartments.  I'rovision  is  made  for  the  supply  of  hot  water 
to  the  be<lrooms,  bathroom  and  toilet  room,  from  a  tank  fitted 
in  the  roof  of  the  kitchen,  heated  frotn  a  boiler  in  the  range, 
and  kejit  supplied  with  water  automatically  b\  pre-sure  from 
tlie  air  brake  system.  The  main  water  supply  is  l>y  two  tanks 
suspended  from  the  underframe.  .\11  the  steam  and  w'ater  pipes 
are  lagged  witli  asbestos. 

The  painting  of  the  car  is  in  the  best  style  of  English  coach 
wrk.  tlu'  bodv  iini.-hed  deep  olive  :-;rien,  lined  in  gold,  trucks 
and  underframe  a  darker  color  with  bron/e  (Inisli.  atid  the  wiiole 
highly  vanyi-beii.  It  i.s  :i  product  of  the  Metropolitan  Amalga- 
niaied  Railway  Carriage  and  Wagon  :Co..  or  Ririningharn,':</.  •';'.: 


li.Mi    KioiiKiip  roK  Cii  \N(a.  OF  Moiivi    I 'owKK.— Records  kept  .■ 
li\   the  I'ennsylv.inia  Raiin'a<l  ConiiJ.iny  i>i'  the  time  con-^umed  in 
changing   from  electric  to  .steam  motive  i>ower,  and  vice  versa,  '■'■ 
at  M.uiliatt.m  transfer  sl.tti'in.  near  ll;irrison,  Xew  Jersey,  show   ' 
that   ninety-eight    per   cent,   of   tlie   trains  now   go   through   the    ■ 
transfer  in  the  time  allotted  fur  the  change  of  power.     From  lo6 
to  KN)  trains  p.ass  t]»rough  the  tr.aiisfer  on  week-days.     X'o  more 
rapid  a  ch;inge  from  steam  to  electric  engines  i>  made  elsewhere 
on  a   lar.iie  volume  of  tr.affic.      The  tiiiu    allowed  for  uncoupling, 
switchjng  and  coupling  is  four  minutes.     Owing  to  tbe  difticuUy 
of  •  detaching    the    steam    hose    from    the    engine    iluring    cold 
weather,  it  has   not  been   thought  advisable  to   make  a   shorter   -, 
time  allowance  during  the   winter   months,  but   with   the   warm  .. 
weather   it   may   be   cut   down.     Thus    far   the    record    for   the 
diaiige  is  one  minute  and  thirtv  seconds. 
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VH.STRACT  FROM  A  MOST  IXTKRESTING  AND  VALUAl'.LK    PAPER  OX    THIS    IMP<)RT AXT    SUBJECT    REAU    AT 
..    THE   RECENT  JOINT   MEETING   Ol-    THE   ENGINEERING.   CIXTBA^'D   THE   ALTOOKA^ 


Henkv  SpuTHEidr?-:' 


■ 


:;-''fb  talk  about  alloy /steels  is  to  talk  abort  heal  treatment  of 
!•  stocl.      ibe  sul)jeet:C«Tc  inseparable  if  laility  be  a  consideratioii. 
In  ilie  so-called  "nntiira!'''  and  annealed  state,  ulloys  of  iron  nsed 
for  strnctnral  pnrposes  requiring   strength  and  toughness   have 
but  little  or  no  intrinsic  value  over  and  above  plain  carbon  steels 
.  .in  a  similar  condition.    The  "natural"  state,  so-called,  may  cover 
many  states,  good,  Iiad  and  indifferent  as  to  quality.    It  might  be 
better  called  an  accidental  state.     If  the  physical  and  heat  treat- 
ment preceding   has  been  proper,  then  the  natural   state  is;  not 
bad.    But  unless  this  treatment  be  under  well  regulated  control, 
there  is  no  certainty  of  result.     Take,  for  example,  plate  roll- 
ing.    Most  of  the   plates   are   tough  and  will   withstand   shock 
and  bending  and  exhibit  all  the   desirable  qualities.     But  once 
in  a  while  a  plate  is  rolled  that  breaks  in  subsequent  handUng 
without    undue   punishment   under   normal   treatment.      Both   the 
good  and  the  bad  plates  are  in  a  natural  condition,  but  in  the 
icase  of  the  bad  plate  there  has  been  some  commission  or  omis- 
.•sipii,   or   an    unfortunate   sequence   in   the   lieatuig,   rolling   an4 
-..cooling  treatments.        ■'■'/;:■      ;  ■■•■■■■/x  .','•  ■•:■-':■-/■.  '%■::'■..:-"-  -'ri-:-:.:j--   •■ 
i  c. 'Anf  (innealed  steel  is   by  far  safer,  although  not  always  as 
.".fttfoug  perhaps.     By  "strong"  I  refer  to  clastic  limit  per  square 
iucll.     It  is  safer,  because  if  the  annealing  operation  be  properly 
conducted,  all  previous  conditions   of  physical  treatment  have 
bwii obliterated,  and  a  fixed  predetermiricd  condition  cstaMishcd. 
...A  condition  under  control  has  been  realized,  an<l  surely  that  is 
belter  than  one  not  under  control.    The  performance  of  a  given 
:jquality   of   annealed    steel   may    be    predicted — its    elastic    limit, 
'reduction  of  area,  elongation  and  tensile  strength.    The  arrange- 
ment and  size  of  crystals  are  known,  too,  and  this  is  the  most 
,. important,  as  all  physical  results  depend  upon  the  condition  of 
the  crystals.     A  coarse-grained   steel  of   any  given  quality  will 
.hot  break  with  the  same  good  reduction  of  area  as  a  piece  in 
-which  the  crystals  are   line.     Neither  will  the  elongation   be  as 
•  gipod,  but  the  reduction  of  area  is  most  affected  by  crystal  size. 
In  other   words,   the    reduction   of  area   in  a  tensile   test  is  the 
best  single  measure  of  grain  size.    The  so-called  "natural"  eondi- 
tcion  of  a  bar  of  steel  that  is  to  be  heat  treated  is  of  the  itttiiust 
,  ihiportance.     If  by  chance  the  bar  has  been  so  forged  or  rolled 
and  finished  at  a  high  temperature  (say  1800  deg.  F.)  the  grain 
Qf  the  steel  will  be  coarse  and  the  crystals  shiney  and  "urey," 
so-called.    This  being  the  case,  a  simpk  toughening  heat  treat- 
ment carried  on  at  proper  temperatures  (say  1500  deg.  F.)  will 
not  refine  this  grain  as  it  should.     A  double  treatment  becomes 
iicccssarj',  the  first  quench  being  at  a  higli  temperature   (say 
1725  deg.  to  1750  deg.  F.).  follovved  by  a  lower  quench  at  Jjpo 
^eg.  J.  of  therealx)uts ;  or  a   fidl  anneal  followed  by  a  quc^nch 
will  answer  the  same  purpose. 

Brielly,  steel  is  put  into  a  bad  condition  by  high  tc niperatures 
and  win  ikjI  refine  properly  under  a  single  treatment  at  low: 
tcniiKjratures.  .Ml  this  applies  ti>  high  carbon  steels,  to  low 
carbon  steels  and  to  alloy  steels.  It  has  been  learned  by  bitter 
experience  tliat  tool  steel  and  spring  steel  (which;  is. one  grade 
'(^i  tool  steel)  should  be  annealed  before  hardening  for  use  in 
t^ols  or  S[»rings.  If  not,  liie  chances  are  thai  the  resulting 
grain  in  the  finished  tools  or  springs  will  be  coar.se  and  the  tool 
or  spring  more  brittle  than  desired.  The  experienced  European 
makers  who  have  obtained  a  strong  foothold  in  this  country 
iiave  done  so  by  delivering  to  customers  steel  that  is  not  only 
.uiiiiiiiin  in  composition  but  in  physical  condition  as  well.  The .. 
statement  often  made  by  users  of  some  brands  of  European 
tool  steel  is  to  the  effect  that  "The  steel  is  always  the  same, 
year  after  year."     So  is  much  American  tool  steel  as  to  compo- 


sition,  btit   riot*  as   to   physical  cbmpositicift. , :  Tools    machined 
directly   froni  the   bar   arc  influenced   most  by 'these   physical 

differences.-  ;.'  ■;'.       ■■:'■■■...-■,"•■■   ■.-;','. 

'Ibree  terms  in  comnioiiiiW  ate- "ianneal.'V -heat  treat,"  and: 
"draw."  The  f till  meaning  ol  these  terms  sjiould  Tje  undety; 
stood.  An  "anneal"  in  the  full  sense  of  the  Word  is  to  heat 
steel  to  a  temperature  above  hs  critical  point  and  then  cool 
slowly.  Xo  holding  for  any  length  of  time  is  neccssarj-  in 
carbon  steels.  But  it  must  be  certain  that  the  temperature  ha5 
actually  been  reached  by  the  entire  mass  of  the  steel.  In  alloy 
steels  some  holding  (not  over  an  hour)  is  wise,  to  aljow  for  a 
certain  amount  of  "lag"  which  exists  in  GOrirbinatiOtis  o£  carbon 
and  the  usual  alloying  elements — nickel,  chromium,  tungsten. 
The  term  "heat  ij-eatment,"  as  commonly  useil,  indicates  a 
sequence  Of  healing,  quenching  and  drawing  operations,  with 
many  variations  to  meet  existing  differences  in  critical  tempera- 
tures of  the  steels  treated  and  of  results  desired.  "Drawing"  is 
the  term  applied  to  the  operation  of  heating  to  a  temperature 
lower  than  the  critical  point,  iollowcd  by  slow  cooling.  These 
tlrawing  temperatures  range  from  those  necessary  to  reheve 
internal  strains  (35o-4(X)  deg.  F.)  to  those  which  materially 
soften  the  steel;  that  is,  as  high  as  1,400  deg.  F.  Drawing  is 
■oftch;  the Tinal  operation  in  a  heat  trcatriiertt:    ■     '  x^f'^\:_ 

It  is  often  apparent  that  there  is  a  general  distrust  of  heat 
trcatnient  siiiiong  those  rirst  comijig  iri  contact  with  the  com- 
mercial application  of  tlie  ideas  undcrlyhig  the  system.  .\  feel- 
itip  exists  that  M^ough  tlie  scheme  may  work  for  improve- 
nrenr  iiv  a  hibovai"rv.  it  may  prrvt  to  be  unreliable  flifongh  lacTc 
I »1  control  in  actual  raanufaciuring  oiwrations.  This  is  a  tnis- 
taicfl  idea.  Experience  indicates  that  heat  treated  -steel  is  tiiOst 
uniform  and  that  Tiecessarj-  refinements  to  produce  such  uni- 
fnrmity  arc  practical  in  any  fairly  wcll  rectilated  shop.  Labora- 
tory experiments  seek  to  produce  exact  result  trom  most  manip- 
ulation with  carefully  standardized  apparatus  and  specinjcn."?.  As 
a  matter  of  fact,  there- is  nothing  like  exactness  with  most  parts 
produced. in  factories  or  shops.  And  yet  the  improvement  re- 
sulting, .ig^  conipared  with  the  material  in  a  so-called  "^natural" 
state  is  remarkable.  The  improvement  is  in  imifdrmity  of  condi- 
tion. Strength  (as  represented  by  the  efastie  limit  1  and  in  tough- 
ness \a*  rcpresentied  by  per  cent,  reduction  of  area  and  elonga- 
tion) v'.  ""./"■;'•:*:' •'^i:-  ..■:■:,.-■  ■-'■>:vV 

As  with  these  indications  of  better  physical  quililies.  so  with 
the  more  imponarit  ones  of  resistance  to  fatigue  (crystallization 
of  old)  and  resistance  to  shock,  to  impact.  A  heat  treated  steel 
is  a/closer  knitted  steel ;  there  ah;.  feWei:  cleavage  planes,  less 
cliaince  of  progressive  fissures  arid  rtipturci  and  these  are  quali- 
ties  much  soiight  after  b\'  all  users  of  metals  carrying  live  loads. 
To  be  surie,  there  arc  certaiin  grades  of  st^l  that  must  be.  han- 
dled, C'ycn  commercially,  veiih  extreme  accuracy  in  order  to  avpid 
a  brittle  condition  from  internal  strains,  but  sncli  steels  are  used 
(Mily  in  cxtrcmo  case.*;,  and  then  with  full  realisation  of  tlK 
danger  and  by  men  trained  to  tlic  work.  The  results  are  com- 
mensurate with  the  risk,  and  qualities  Unknown  a  generation 
ago  are  obtained.  Such  steel  should  not  be  selected  unless 
no<-esSary,  and  when  necessary  a  little  money  spent  in  extra 
care  matters  little. 

It  is  just  here  that  the  designer  and  the  metallurgi-t  mu=l 
combine  their  efforts  and  choose  a  metal  that  is  a  reasonable  one 
as  to  price,  behavior  in  machine  shop  and  under  heat  treatment; 
a  metal  that  will  produce  results  commensurate  with  the  cost 
of  the  finished  part,  all  things  considered,  and  not  first  cost 
alone,  which  often  is  a  snvill  item.     The  object  really  sought  in 
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Elastic 
Limit 

Fibre 

Stress 

Endurance. 

per   sq.   in. 

Applied. 

59,800  lbs. 

64,800 

19,300  revs. 

55,400  lbs. 
81,100  lbs. 

54,800 
54,800 
54,800 

46,900   revs. 
75,400  revs. 
10,814,000 
(did  not  fail.) 

the  purchase  of  materials  is  service  or  endurance.  The  material 
giving  most  for  value  received  is  the  best,  whether  it  be  in 
ton  mileage  or  in  years'  service.  The  rail  that  wears  best  for 
a  given  cost  in  position  to  use  is  the  cheapest.  This  is  also  true 
with  an  axle,  a  set  of  gears,  a  set  of  bearings  or  a  set  of 
rubber  tires.  In  fact,  some  of  these  articles  are  actually  paid 
for  on  a  mileage  basis. 

Sometimes  it  is  possible  to  buy  this  excellence  in  the  crude 
material ;  sometimes  it  is  better  to  create  excellence  by  treat- 
ment, such  as  the  seasoning  of  wood,  the  case-hardening  or 
simple  hardening  of  steel.  Heat  treatment  is  another  illustra- 
tion. It  is  often  wise  and  economical  to  depend  on  a  steel  of 
low  original  cost  and  then  treat  it,  as  in  case-hardening  steel. 
Again,  it  is  wise  to  buy  a  steel  that  is  used  in  the  condition 
purchased,  and  more  often  it  is  best  to  combine  a  medium  cost 
of  material  with  heat  treatment. 

It  is  thouglit  by  some  that  if  a  high  priced  alloy  steel  be 
purchased  and  used  as  purchased,  that  full  value  is  thereby  ■ 
obtained.  This  is  a  mistake,  as  there  is  no  alloy  steel  that 
will  yield  anywhere  near  the  benefit  that  will  compensate  for 
the  increased  cost,  without  intelligent  heat  treatment  at  some 
stage  of  its  adaptation  for  use.  An  alloy  steel  in  a  natural 
condition,  or  in  an  annealed  condition,  is  but  little  better  than 
a  good  plain  carbon  steel.  In  other  words,  15  cent  steel  is  but 
little  better  than  3  cent  steel,  unless  it  be  developed  physically 
by  suitable  treatment,  as  illustrated  by  the   following  figures : 

Results  of  Tests  in  White-Souther  Endurance  M.\chine. 


Mark. 

.40  Carbon  Steel,  "As  received"... 
.22  Carbon  Chrome- Vanadium,  "As  re- 
ceived" (1.00%  chromium)... 
.25  Carbon,  3.60%  Nickel-"Naturar' 
.30  Carbon,   3.30%    "Heat  Treated". 


Among  the  same  line  of  reasoning,  steels  must  be  chosen  in 
relation  to  the  design,  proportions  and  use  of  any  given  part. 
If  a  3  cent  steel  will  do  a  piece  of  work,  then  there  is  no  reason 
for  the  use  of  a  more  expensive  steel,  whether  the  expense  be 
in  the  original  cost  of  material  or  the  cost  of  treatment.  If  a 
factor  of  safety  of  ten  exists  and  suffices,  then  a  material  that 
will  give  a  factor  of  twenty  is  of  no  greater  value.  All  forms 
of  degrees  of  excesses  are  committed  in  the  selection  of  steels 
along  these  lines.  The  poorest  steel  is  put  to  uses  and  the  best 
of  results  expected  from  it,  where  only  the  best  should  be  used. 
Steels  are  used  in  a  natural  and  uncertain  state  when  the 
greatest  certainty  should  prevail,  and  at  other  times  are  treated 
when  a  natural  condition  would  answer  all  demands.  In  be- 
tween these  extremes  lies  the  reasonable  and  economical  course ; 
the  hardest  to  follow.  Theory  and  practice  must  unite;  labora- 
tory tests  and  empirical  knowledge  must  be  used  in  combina- 
tion. Design  and  materials  must  go  hand  in  hand.  Extremes 
are  necessary  at  times,  but  certainly  not  as  a  rule.  With  a  given 
procedure  laid  out  extremes  in  manufacture  must  be  avoided. 

It  is  folly  to  adopt  a  material  or  treatment  that  requires  the 
exactness  of  laboratory  methods.  Another  choice  would  be 
better,  and  there  is  always  more  than  one  way  to  accomplish  any 
reasonable  and  practical  purpose.  To  measure  a  brick  with  a 
micrometer  is  no  more  fooHsh  than  to  caliper  a  steel  ball  with 
a  pair  of  calipers;  and  to  measure  a  furnace  temperature  to  a 
degree  or  five  degrees  is  as  impractical  as  to  not  measure  it  at 
all  with  ready  means  for  doing  so  at  hand.  Common  sense 
temperature  measurements  must  be  possible,  or  the  practice  had 
best  be  discarded  for  some  other.  No  steels  are  so  sensitive  to 
heat  treatment  as  to  demand  very  close  temperature  measure- 
ment. There  is  always  a  fairly  wide  range  of  safe  temperatures 
that  will  produce  good  results,  and  practical  and  uniform  results. 
Twenty-five  to  fifty  degrees  are  close  practical  limits,  with  one 
hundred  to  three  hundred  degrees  sometimes  close  enough  for 
certain  alloys.  It  is  a  sad  boast  to  hear  that  a  shop  is  controlling 
all  temperature  measurements  to  five  degrees.  It  is  a  waste  of 
money  if  true,  but  usually  it  is  not  true. 

The  alloy  steels  available  are  already  many,  and  new  ones 
in  sight.    One  good  movement  is  a  search  for  an  alloy  that  will 
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and  besides  these  many  variations  of  them  for  individual  fancy 
or  peculiar  usage.  All  may  be  improved  by  suitable  heat  treat- 
ment; many  should  not  be  used  until  heat  treated. 

The  dominant  elements  of  composition  have  been  thus  briefly 
stated.  The  other  elements  depend  upon  the  process  of  manu- 
facture as  related  to  a  reasonable  cost.  With  the  basic  open 
hearth,  crucible  and  electric  furnaces,  all  carbon  steels  may  be 
obtained  at  a  low  cost  containing  the  objectionable  elements  of 
sulphur  and  phosphorus  below  .04  per  cent.,  or,  at  the  most, 
.05  per  cent.  Copper,  the  other  objectionable  element,  need  not 
exceed  .10  or  .20  per  cent,  in  any  steel.  This  is  a  matter  of 
selection  of  raw  stock  for  meUing  and  it  would  seem  from 
experience  that  amounts  represented  by  the  latter  figure  cannot 
be  detected  as  far  as  bad  resuhs  go  except  possibly  (not  posi- 
tively), in  welding  operations.  Silicon  is  not  objectionable  and 
is  fully  under  control.  It  costs  but  little  to  include  or  exclude. 
To  keep  it  within  narrow  limits  seems  wise  for  the  sake  of 
uniformity,  say  from  zero  to  .25  per  cent.  Manganese  is  also 
under  control  and  should  be  kept  uniform  for  the  sake  of  uni- 
formity. This  element  affects  the  strength  and  toughliess  and 
responds  to  heat  treatment  to  a  marked  degree.  It  is  beneficial 
in  proper  proportions. 

For    railroad   purposes,   then,   there   is   already   this   long   list 
of  alloys  from  which  to  choose.    The  problem  is  to  choose  that 
.which  will  yield  the  most  value  for  money  expended,  whether  it 
be  carbon  steel  or  alloy  steel. 

Also,  whether  it  will  pay  to  heat  treat,  and  to  what  extent, 
must  be  considered.  To  do  this  without  concrete  cases  before 
one  is  not  possible,  but  the  scheme  may  be  considered  in  a  general 
way: 

Roadbed :  Ties,  tie-plates,  splice-bars,  frogs  and  switches  and 
bridges. 

Motive  Power:  Driving  axles,  tires,  connecting  rods,  crank 
pins,  piston  rods,  frames,  springs  and  boilers. 

Rolling  Stock :  Wheels  and  brakes,  couplings,  axles  and 
springs. 

A  railroad  man,  in  considering  the  choice  of  steels  for  many 
purposes,  has  before  him  the  well  kept  mortality  records  of  the 
system.  This  information  is  invaluable,  as  it  is  the  combination 
ot  successes  and  failures  that  give  the  empirical  knowledge  that 
completes  and  perfects  the  understanding  of  theory.  A  record 
of  the  lifework  of  a  piece  of  steel  and  accurate  data  are  the 
most  powerful  tools  that  an  engineer  has  to  work  with.  The 
scrap  heap  is  the  most  instructive  place  about  a  plant  in  more 
ways  than  one.  Knowledge  gained  there  by  an  observer,  with 
a  combination  of  Sherlock  Holmes'  and  metallurgist  in  hfs 
make-up,  is  the  best  kind  of  knowledge  to  be  used  for  a  future 
guide.  It  is  a  poor  observer  who  does  not  benefit  by  careful 
study  of  any  scrap  heap. 

In  connection  with  the  locomotive  there  is  much  detail  that 
can  hardly  be  handled  by  any  one  other  than  a  railroad  man. 
in  a  general  way,  a  few  parts  will  be  touched  on,  and  of  these 
one  part  is  the  driving  wheel  tire.  It  is  well  known  that  driving 
wheel  tires  are  an  important  element  in  a  locomotive.  They 
are  called  upon  to  withstand  severe  abrasive  strains  while  the 
wheel  is  slipping  and  skidding;  also  heat  as  the  result  of  locked 
wheels.    They  are  now  made,  as  a  rule,  of  a  high  carbon  steel 
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111  the  neighborhood  of  .7  per  cent,  carbon.  They  are  natur- 
illy  very  hard  to  machine  even  when  properly  annealed.  To 
iicat  treat  this  form  of  steel,  high  in  carbon  as  it  is,  would  be 
,(  hazardous  operation,  the  tendency  to  break  during  hardening 
iicing  very  great  in  sections  of  circular  form. 

It  would  seem  that  an  alloy  steel,  when  heat  treated,  would 
uive  a  much  higher  elastic  limit  than  is  possible  with  the  mate- 
rial now  used  in  a  forged  condition,  would  make  a  better  tire. 
It  would  be  stronger;  that  is,  it  w'ould  not  crush  or  pene  out  as 
t  asily  under  the  rolling  action.  That  it  would  abrade  less  under 
^kidd^ng  and  slipping  conditions  is  doubtful,  and  perhaps  this  is 
the  most  rapid  cause  of  rapid  wear  of  driving  wheel  tires.  The 
line  grain  resulting  from  heat  treatment  would  make  it  more 
.lifficult  to  sprawl  off  small  pieces.  This  has  been  fully  proved 
liv  a  miniature  wheel  rolling  on  a  rail;  that  is,  a  roller  or  ball 
in  a  bearing.  It  has  been  amply  proved  that  a  coarsely  crystal- 
line roller  or  ball  will  not  stand  as  well  as  one  which  is  very 
lineiy  crystalline;  practically  without  crystals,  so  fine  does  the 
fracture  appear.  In  the  best  ball  or  roller  bearing  the  raceway 
upon  which  the  ball  or  roller  runs  is  of  steel  which,  when  hard- 
ened, gives  the  finest  possible  grain,  as  shown  by  a  fracture. 

Within  the  realm  of  practice  there  seems  to  be  no  good  reason 
why  the  ideal  condition  between  driving  wheel  and  rail  should 
not  be  the  same;  that  is,  an  exceedingly  fine  grained  path  upon 
which  an  equally  strong  and  fine  grained  tire  should  roll.  It  is 
well  realized  that  large  dimensions  and  unfortunate  sections 
will  not  permit  the  use  of  exactly  the  same  material  for  tire 
and  rail  as  for  relatively  tiny  roll  and  raceway,  but  it  would 
seem  that  a  lesson  has  been  learned  that  might  well  be  taken 
advantage  of  as  far  as  possible.  Skidding  produces  so  much 
iicat  as  to  actually  draw  the  temper  and  soften  a  tire,  which 
may  also  quickly  chill  again  from  contact  with  the  cold  metal 
rail.  This  produces  the  well  known  hard  spot  of  the  locomo- 
tive tire. 

This  is  mentioned,  as  it  would  have  a  strong  influence  on  the 
choice  of  an  alloy  steel  that  might  be  used  for  a  tire  and  the 
licat  treatment  to  which  it  would  be  subjected.  It  would  be 
folly  to  select  an  alloy  which  would  be  hardened,  only  to  have  it 
softened  again  by  skidding.  An  alloy  must  be  selected  that  will 
produce  a  fine  grain  and  high  elastic  limit,  and  retain  these 
characteristics  even  up  to  a  red  heat.  Just  how  hot  the  tire 
becomes  under  skidding  conditions  is  perhaps  not  easily  deter- 
mined, but  if  the  heat  does  not  exceed  low  reds  (900-1000  deg. 
1'.)  then  there  are  alloys  which,  when  heat  treated,  will  not  be 
seriously  injured  (weakened)  by  such  a  temperature.  There  is 
not  sufficient  information  available  from  which  to  draw  prac- 
tical specifications  for  such  a  purpose,  but  on  general  prin- 
ciples it  would  seem  that  .40  to  .50  carbon  nickel,  chrome-nickel, 
or  chrome-vanadium  steel  tTiight  fulfill  this  purpose,  properly 
Iicat  treated. 

The  heat  treatment  should  consist  of  a  thorough  refinement 
of  grain,  coupled  with  such  drawing  temperatures  as  would 
leave  the  material  in  a  strong  but  tough  condition.  If  certanity 
"f  strength  is  an  important  element,  then  the  heat  treated  alloy 
is  safer  than  the  forged  carbon  steel  ring.  In  the  driving  axle 
"f  a  locomotive  is  found  a  part  that  might  well  be  made  of  a 
ilioroughly  heat  treated  steel.  It  is  of  large  dimensions  and  has 
to  be  forged  with  several  heatings,  and  if  left  in  a  natural  con- 
uuion,  it  is,  necessarily,  in  a  non-homogeneous  condition.  Homo- 
geneity should  exist  in  such  an  important  part ;  in  fact,  it  should 
exist  in  any  axle. 

It  would  seem  that  a  driving  axle  properly  designed  does  not 
need  to  possess  a  very  high  elastic  limit,  but  it  does  need  to  be 
"1  a  condition  to  resist  vibration,  fatigue  and  impact.  This 
means  that  it  must  be  fine  grained.  Stiffness  must  be  secured 
'>y  large  dimensions,  and  such  dimensions  as  will  yield  the 
necessary  stiffness  will  usually  yield  more  than  enough  strength ; 
but  if  there  be  certain  designs  where  space  or  weight  is  limited, 
'lien  the  alloy  steel  may  be  wisely  resorted  to  in  order  to  obtain 
•'  high  elastic  limit  with  very  greatly  increased  powers  of  resist- 
;"icc  to  fatigue. 

Ihe  question  of  cutting  and  wearing  of  a  bearing  is  one  of 
lubrication  and  the  proper  combination  of  metals.    This  is  well 


illustrated  by  experience  in  connection  with  the  automobile  crank 
shaft.  With  the  pressures  used,  it  has  been  demonstrated  by 
experience  thart  the  only*  safe  steel  to  put  against  bronze  bear- 
ing boxes  is  one'  that  will  become — either  by  hardening,  as  tools 
are  hardened,  or  by  creating  a  surface  hardness,  as  with  case 
hardening — as  hard  as  tool  steel.  The  ordinary  hardness  of 
steel,  as  annealed,  or  as  toughened  by  heat  treatment,  will  not 
stand  up  against  any  form  of  brass.  Cutting  takes  place  at  once 
(the  steel  seeming  to  cut),  lost  motion  follows  and  soon  becomes 
excessive. 

On  the  other  hand,  babbit  of  high  grade  does  endure  indefi- 
nitely against  soft  steel,  as  used  in  automobiles.  This  experience 
is  true  under  exactly  the  same  conditions  of  lubrication.  There- 
fore lubrication  cuts  no  figure  in  the  foregoing  experience.  An 
alloy  steel,  therefore,  may  be  wisely  resorted  to  in  the  crank  pin 
of  tlie  locomotive,  if  greater  elastic  limit  is  needed,  or  greater 
homogeneity  be  an  important  factor. 

The  connecting  rod  is  anotlier  illustration  of  a  portion  of  the 
locomotive  that  must  be  forged,  and  after  forging  naturally 
cannot  be  in  a  homogeneous  condition.  It  should,  therefore, 
receive  some  treatment  after  forging,  either  annealing  or  heat 
treating,  the  latter  to  be  preferred,  because  of  the  greater 
strength  obtained.  The  locomotive  crank  pin, -like  the  axle,  may 
be  of  such  generous  design,  in  order  to  get  sufficient  bearing 
surface,  as  to  possess  surplus  strength.  This  being  the  case, 
there  is  no  need  of  resorting  to  an  alloy  steel  At  the  same 
time,  it  must  be  borne  in  mind  that  a  crank  pin  forged  from  an 
alloy  steel  of  the  proper  composition,  and  properly  heat  treated, 
is,  without  question,  much  more  reliable  than  ^eel  in  any  other 
condition.        ^    :      "'   -'- -r  ::'y-:''r  '''■-'■--', 

If  a  connecting  rod  must  be  stiff,  to  withstand  the  "whip"  of 
rapid  reciprocating  movement,  possibly  the  design  demands  so 
much  material  that  strength  is  not  an  important  consideration. 
Under  such' condition,  alloy  steel  is  not  necessary.  On  the 
other  hand,  if  fatigue  due  to  vibration  be  an  important  factor, 
then  the  fine  grain  of  an  alloy  steel  resulting  from  heat  treatment 
becomes  important.  The  piston  rod  is  a  part  to  which  the 
remarks  on  connecting  rods  also  apply ;  possibly  to  a  less  extent 
as  to  severe  punishment.  There  is  no  question  but  what  the 
piston  rods  should  be  made  of  homogeneous  material,  and  there- 
fore bettered  by  heat  treatment.  The  problem  is  to  ascertain 
whether  or  not  a  material  of  very  high  elastic  limit  is  necessary. 

The  frame  of  a  locomotive  presents  very  different  problems. 
It  seems  as  if  an  easily  forged,  easily  welded  steel  would  be  a 
most  important  consideration.  If  an  alloy  steel  is  chosen,  it 
must  be  with  these  qualities  in  mind.  The  shape  of  the  frame 
is  irregular  and  will  not  permit  easy  handling  for  heat  treat- 
ment. Annealing  after  forging  is  certainly  desirable  in  order  to 
bring  the  frame  into  a  homogeneous  condition  with  uniform 
grain  throughout.  That  the  sharp  angles  would  withstand  heat 
treatment  is  a  question.  If  the  treatment  be  a  practical  opera- 
tion, the  resulting  benefit  cannot  be  questioned.  This  problem 
is  not  unlike  that  encountered  in  the  automobile  frame,  which 
is  very  thin,  consequently,  very  sensitive  to  heat  treatment  It 
is  irregular  in  shape  and  difficult  to  handle.  Nevertheless,  heat 
treatment  is  carried  on  in  a  commercial  way  and  with  success. 
Ihe  most  reliable  frames  and  the  strongest  frames  to-day  are 
those  of  heat  treated  alloy  steel.  As  far  as  locomotive  frames 
are  concerned,  it  is  a  question  whether  or  not  the  benefits 
received  warrant  the  extra  cost  of  the  material  and  the  cost  of 
heat  treatment. 

Springs,  whether  for  locomotive  or  car,  whether  leaf  spring 
or  helical  spring,  are  important.  Exact  knowledge  of  materials 
and  treatment  may  exist,  but  it  has  not  yet  been  put  into  prac- 
tice in  a  widespread  manner.  Until  the  advent  of  the  automo- 
bile, the  manufacturer  of  springs  followed  along  in  the  old  ruts, 
almost  undisturbed.  His  methods  were  good  enough  for  the 
wagon  and  pleasure  vehicle,  and  apparently  good  enough  for 
railroad  construction ;  otherwise,  a  railroad  engineer  would  have 
stirred  up  just  as  much  agitation  as  the  automobile  engineer  has. 

There  was  but  one  grade  of  spring  material  in  common  use ; 
a  carbon  steel  varying  from  .75  to  i.io  per  cent,  carbon,  or 
thereabouts.     The  lower  carhons  within  this  range  were  used 
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for  relatively  light  springs,  and  the  higher  carbons  for  the 
heavier  springs.  For  the  automobile  other  steels  were  sug- 
gested ;  possibly  because  it  was  found  the  European  manufac- 
turer used  them. 

Silicon  steel,  containing  2  per  cent.,  more  or  less,  silicon  and 
.50  per  cent,  manganese,  was  found  in  many  springs.  This 
quality  is  sometimes  referred  to  as  "Silico-Manganese"  steel, 
seemingly  almost  without  warrant,  as  the  manganese  contained 
in  much  of  it  is  no  higher  than  the  manganese  contained  in  low 
carbon  structural  steel,  for  example.  Carbon-chrome-tungsteil 
steels  are  also  used,  as  well  as  chrome-nickel-tungsten-vanadium 
and  chrome-vanadium  steels. 

All  of  these  steels  when  heat  treated  show  an  elastic  limit 
very  much  higher  than  is  possible  to  obtain  with  carbon  steel, 
and  at  the  same  time  retain  a  sufficient  degree  of  toughness. 
The  alloy  steels  easily  yield  an  elastic  limit  of  200,000  lbs.  per 
square  inch,  with  a  fine  grain  and  a  great  degree  of  toughness, 
ihis  elastic  limit  is  obtainable  with  an  alloy  after  drawing 
back  at  a  temperature  of  800  deg.  F. ;  whereas  a  drawing  tem- 
perature beyond  500  deg.  F.  or  600  deg.  F.,  with  carbon  steel, 
lowers  the  clastic  limit  too  much  and  gives  a  spring  that  is  too 
soft,  thereby  causing  it  to  set  while  in  use.  To  be  sure,  the 
best  has  not  yet  been  brought  out  of  carbon  spring  steel,  and 
will  not  be  until  improved  methods  as  to  uniformity  obtain. 
An  alloy  steel  turned  over  to  the  spring  maker  of  the  old  school 
will  certainly  not  make  springs  uniform  in  quality  nor  uniformly 
superior. 

Springs  are  subjected  to  continuous  alternate  stress,  and  a  fine 
grain  is  essential  to  a  long  life.  Fine  grain  exists  to  a  higher 
degree  in  the  alloy  steel  than  in  the  carbon  steel,  all  other  things 
being  equal.  Here,  then,  is  an  instance  in  railroad  construction 
where  alloy  steel  may  be  used  to  great  advantage. 

To  use  alloy  steel  in  a  boiler  means  practically,  as  far  as  can 
be  seen  at  this  time,  that  the  steel  would  be  used  in  a  rolled  or 
annealed  condition,  for  the  simple  reason  that  the  heat  treat- 
ment of  a  boiler  plate  does  not  look  like  a  practical  operation 
at  this  time.  Assuming  the  steel  to  be  used  in  an  annealed 
condition,  then  the  improvement  in  elastic  limit  would  be  rela- 
tively small,  and  probably  not  great  enough  to  warrant  the 
extra  expense.  There  would  be  some  additional  trouble  in 
punching,  reaming  and  drilling,  and  some  additional  power  used 
in  bending  and  forming. 

Apparently,  there  is  little  to  be  gained  from  the  use  of  alloy 
steel  in  the  locomotive  boiler.  If  there  be  a  good  opportunity, 
it  must  be  in  the  stays  and  staybolts.  These  parts  are  subject 
to  alternate  stress.  A  tough  alloy  steel,  treated  to  give  the 
utmost  toughness,  ought  to  possess  such  characteristics  as  would 
endure  under  boiler  conditions.  A  staybolt  should  be  treated 
after  threading.  If  treated  before,  then  the  fiber,  or  arrange- 
ment of  grain,  is  disturbed  by  .the  threading — it  is  interrupted — 
and  the  bolt  resembles  a  nicked  bar,  and  is  therefore  more  easily 
broken.  If  treated  after  threading,  there  is  no  serious  disturb- 
ance or  interruption  in  the  continuity  of  the  grain. 

In  car  building  the  wheels  are  of  much  importance.  With 
modern  rolling  processes  a  wheel  may  be  made  of  any  good 
forging  steel.  So  far,  it  does  not  appear  that  they  are  heat 
treated  commercially,  nor  that  the  use  of  alloy  steels  has  been 
widely  adapted.  It  does  not  appear  that  the  industry  demands 
a  better  wheel  than  that  made  from  ordinary  steel  properly 
forged;  but  this  is  not  saying  that  an  alloy  steel  wheel,  properly 
heat  treated,  would  not  be  better.  Consequently,  with  increased 
demands,  it  does  not  seem  out  of  the  realm  of  possibility  that 
heat  treated  alloy  steel  wheels  may  become  a  commercial  pro- 
position. 

As  to  car  axles — as  far  as  one  may  judge  from  the  continuity 
of  a  given  design  that  has  endured  for  the  last  generation,  it 
appears  that  there;  can  be  no  great  difficulty  about  the  endur- 
ance of  car  axles.  It  is  fairly  good  proof  that  the  design  and 
material  satisfy  the  need.  Many  years  ago  Coffin  brought  for- 
ward the  heat  treated  axle  for  cars  and  it  certainly  was  an 
improvement.  If  the  necessity  arises,  the  heat  treated  alloy 
will  be  an  improvement  many-fold  greater,  but  there  is  no 
necessity  for  using  an  alloy  steel  unless  there  be  compensating 


benefit.     That  all  car  axles  should  be  heat  treated,  it  does  no 
appear  can  be  questioned  at  this  time.    Without  such  treatmeni 
the  grain  is  coarse  and  fatigue  rapid;  with  treatment  the  grair 
is  fine  and  fatigue  slow. 

As  already  briefly  stated,  it  is  clear  that  the  subject  coverei. 
by  the  foregoing  cannot  be  covered  as  well  by  one  not  directly 
connected  with  railroad  engineering  as  by  one  who  is.  It  maj 
be  that  the  outsider  will  look  at  the  problem  from  a  new  anc 
different  angle;  or,  to  put  it  another  way,  that  the  fool  will  rusi 
in  where  angels  fail  to  tread.  If  any  new  thought  has  beer 
excited  that  may  be  followed  up  and  lead  to  something  realh 
good;  therein  lies  the  excuse  for  what  has  been  written. 


DOUBLE  TRACK  MILEAGE 

The  proposal  of  the  Harriman  Lines  to  spend  a  vast  amoun! 
of  capital  in  double  tracking  their  system,  calls  attention  to  th- 
fact  that  there  is  a  much  smaller  percentage  of  double  tract 
road  in  this  country  than  is  generally  supposed.  People  whi 
ride  on  the  double  and  quadruple  track  lines  in  the  Eastern  pan 
of  the  country  are  often  unaware  that  more  than  two-thirds  ot 
the  mileage  of  the  country  is  single  track.  This  statement  in 
eludes  80,000  miles  of  siding. 

Late  returns  of  railway  mileage  shows  that  there  is  a  total 
trackage  in  this  country  of  326,000  miles,  of  which  80,669  mile- 
are  sidings.  There  is  221,132  miles  of  single  track  and  20,637 
miles  of  double  track,  2,186  miles  of  treble  track  and  1,491  mile^ 
of  quadruple  track.  Mr.  Slason  Thompson  makes  the  follow 
ing  summary  of  track  mileage  covering  the  period  since  1907 : 

Yard  Tot.  Mi. 

Single  Second  Third  Fourth  Track  Oper.  All 

Year.  Track.  Track.  Track.  Track.  &  Sid.  Tracks 

1909    (94.4%)    Bureau.  221,1.32  20,637  2,186  1,491  80,669  326,11:. 

190S    official 230,494  20,209  2,081  1,409  79,452  333,64r, 

1907 227,455  19,421  1,960  1,390  77,749  3i;7,93.. 

190(i 222,340  17,396  1,766  1,279  73,760  317,08.i 

1905 216,973  17,056  1,609  1,215  69,941  306,701 

1904 212,243  15,824  1,467  1,046  66,492  297,07:: 

1903 205,313  15,681  1,303  963  61,560  283,821 

1902 200,154  13,720  1,204  895  58,220  274,1!)". 

1901 195,561  12,845  1,153  876  54,914  265  35j 

1900 102,5£6  12,151  1,094  829  52,153  258,784 

1899 187,543  11,646  1,047  790  49,223  2.'>0,14l' 

1898 184,648  11,293  1,009  793  47,589  245,33,'^ 

1897 183,284  11,018  995  780  45,931  242,01.'( 

The  table  shows  that  where  there  has  been  an  increase  of  only 
50,-98  miles  of  single  track,  or  27.7  per  cent,  in  twelve  years, 
all  trackage  has  increased  over  98,000,  or  42  per  cent.,  during  the 
same  period.  It  also  shows  that  during  the  same  twelve  years 
second  track  has  increased  87  per  cent. ;  third  track  120  per  cent. ; 
fourth  track  91  per  cent.,  and  yard  track  and  sidings  76  per  cent 


LOCOMOTIVE  SMOKE  PREVENTION 


In  connection  with  the  exhaustive  inquiry  into  smoke  preven 
tion  in  the  city  of  Chicago,  as  presented  by  Paul  P.  Bird  in  a 
paper  before  the  Western  Society  of  Engineers  on  February  15 
the  author  makes  the  following  timely  observations  on  the  pro- 
portion which  the  smoke  emitted  from  locomotives  bears  to  the 
general  nuisance: 

"Locomotive  smoke  carries  with  it  quantities  of  sparks  and 
cinders,  while  in  stationary  plants  relatively  little  of  such  mate 
rial  is  thrown  out.  This  is  because  of  inherent  features  in  tht 
design  that  are  unavoidable.  On  a  locomotive  there  is  so  littU 
room  available  that  the  grate  surface  of  the  boiler  is  necessaril> 
small  and  consequently  a  powerful  draft  is  necessary  to  do  tht 
required  work.  This  draft  is  obtained  by  discharging  the  ex- 
haust steam  from  the  engine  cylinders  up  the  stack.  Because  ot 
this  strong  draft  great  quantities  of  fine  coal  and  ash  is  drawn 
out  of  the  firebox  with  the  smoke,  which  in  turn  are  dischargee 
from  the  stack  in  the  form  of  cinders.  From  8  to  18  per  cent 
of  all  bituminous  coal  put  into  locomotive  fireboxes  escape- 
from  the  stack  in  this  manner.  In  Chicago  about  5,600  tons  oi 
coal  are  burned  in  locomotives  each  day.  Assuming  that  10  pei 
cent,  of  the  coal  leaves  the  stack  in  the  form  of  cinders,  it  mean.-^ 
that  560  tons  of  cinders  are  thrown  into  the  air  and  dropped  or 
the  city  of  Chicago  every  day.  This  is  equal  to  about  14  car 
loads. 
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"On  the  other  hand,  in  stationary  plants  where  there  is  plenty 
uf  room  for  a  larger  grate  surface  and  where  the  coal  is  burned 
with  a  lower  draft  and  with  tall  chimneys,  but  few  cmdcrs  are 
carried  out  with  the  smoke.  Therefore  the  smoke  from  locomo- 
tives on  account  of  carrying  with  it  sparks  and  cinders  is  far 
more  objectionable  than  the  smoke  from  stationary  plants,  and 
as  it  is  discharged  into  the  atmosphere  at  no  great  distance  from 
the  ground  and  is  trailed  over  long  courses,  it  is  safe  to  say  that 
from  the  standpoint  of  a  nuisance  the  steam  locomotive  is  the 
worst  offender  of  all.  The  investigation  shows  that  the  loco- 
motives of  Chicago  make  about  43  per  cent,  of  the  total  smoke. 
Considering  its  character,  the  conclusion  seems  warranted  that 
steam  locomotives  produce  over  one-half  of  the  dirt  traceable  to 
smoke. 

"The  lowest  percentage  of  smoke  density  made  by  the  loco- 
motives of  any  railway  was  10.7  per  cent.  Probably  10  per  cent. 
is  as  low  an  average  as  can  be  maintained  with  steain  locomo- 
tives using  soft  coal.  Therefore  the  very  best  condition  that 
can  be  hoped  for  in  Chicago  is  to  have  all  locomotives  average 
10  per  cent,  density,  which  would  mean  that  the  locomotive 
smoke  would  still  be  29  per  cent,  of  the  total,  and  probably  be 
responsible  for  over  one-third  of  the  dirt.  The  modern  steam 
locomotive  is  such  a  highly  developed  machine  that  it  is  ex- 
tremely unlikely  that  any  change  will  ever  be  made  in  its  con- 
struction which  will  produce  better  results  than  this.  A  further 
reduction  of  the  smoke  made  by  locomotives  can  only  be  brpught 
about  by  change  of  fuel.  The  possible  fuels  besides  the  local 
soft  coals  are  semi-bituminous  coal,  anthracite  coal,  coke  and 
oil.  A  considerable  ainount  of  semi-bituminous  or  Pocahontas 
coal  is  now  being  burned  by  some  of  the  railways  in  Chicago, 
and  although  it  makes  less  smoke  than  Illinois  coal  under  the 
>ame  conditions,  its  use  by  no  means  guarantees  the  entire  elimi- 
nation of  smoke.  Probably  the  universal  use  of  semi-bituminous 
coal  would  not  succeed  in  reducing  the  average  densitj-  of  smoke 
below  a  f  oint  that  is  considered  possible  with  Illinois  coal. 

"The  general  use  of  anthracite  coal  or  of  coke  for  locomotives 
would  eliminate  smoke,  but  the  other  nuisances  due  to  steam  lo- 


comotives would  not  be  diminished.  If  coke  were  used  there 
would  be  an  increase  in  the  quantity  of  sparks  and  cinders  dis- 
charged from  the  stacks.  In  either  case  the  volume  of  furnace 
gases  and  their  effect  in  vitiating  the  atmosphere  would  not  be 
reduced.  Fuel  oil  makes  smoke  unless  carefully  handled,  and 
the  smoke  that  is  made  is  more  objectionable  than  the  smoke 
from  soft  coal.  It  is  probable  that  if  all  locomotives  in  the  city 
burned  oil,  the  smoke  and  gases  would  form  more  of  a  nuisance 
tlian  the  soft  coal  smoke  of  to-day.  The  general  use  of  any 
specially  selected  fuel  would  greatly  increase  the  cost  of  fuel 
to  the  railways,  and  the  practical  difficulties  involved  would  make 
it  a  very  difficult  thing  to  bring  about.  The  locomotive  fireboxes 
would  have  to  be  changed  if  coke  or  hard  coal  were  used.  In 
order  to  insure  that  all  locomotives  operating  in  the  city  limits 
used  the  same  fuel,  all  the  engines  on  an  entire  division  would 
have  to  be  thus  equipped,  which  of  course  would  greatly  in- 
crease the  cost  of  operation." 

It  is  suggested  by  the  author  that  general  electrification  within 
the  city  limits  offers  the  only  final  and  satisfactory  solution  for 
the  smoke  problem,  and  this,  of  course,  is  obvious,  but  in  view 
of  tne  fact  that  the  locomotive  contribution  appears  to  be,  from 
Mr.  Bird's  deductions,  but  43  per  cent,  of  the  total,  it  would 
hardly  appear  as  fully  consistent  to  assume  an  expense  in  Chi- 
cago of  some  $30,000,000  with  the  knowledge  that  only  one- 
half  of  the  nuisance  will  be  abated.  The  above  quoted  portion 
of  the  paper,  however,  is  of  exceeding  interest  in  its  comparison 
between  the  gravity  of  the  objectionable  features  as  contrasted 
between  locomotives  and  stationary  plants. 

Experience  has  shown,  and  it  cannot  be  denied  that  a  small 
portion  of  smokeless  fuel  placed  ahead  on  the  tender,  to  be  used 
while  within  the  city  limits,  affords  the  most  ■economical  if  not 
a  fully  satisfactory  solution  to  the  problem,  as  far  as  road  en- 
gines are  concerned.  It  is  a  question  indeed  whether  it  is  really 
as  grave  as  pictured,  but  at  all  events,  as  has  been  said  before, 
it  should  not  entail  the  heavy  burden  of  electrification  on  rail- 
roads  for  the  purpose  of  smoke  prevention  alone. 


MAIN  ROD  WITHOUT  STRAPS  OR  BOLTS 


To  guard  against  the  liability  to  serious  accident  which  is 
always  present  in  the  instance  of  broken  straps,  or  even  keys 
and  bolts,  the  Chicago  and  Northwestern  Ry.  is  experiincnting 
with  a  new  design  main  rod,  in  which  through  an  ingenious 
and  decidedly  practical  arrangement  these   familiar  parts  have 


These  latter  are  turned  up  on  a  mandrel  and  are  simply 
planed  top  and  bottom  to  keep  them  from  turning  in  the  rod. 
On  account  of  being  practically  all  lathe  work  the  brass  is  simple 
and  cheap  to  make.  It  has  no  flanges  to  break,  which  is  a 
common  occurrence  on  those  of  the  usual  design,  and  on  many 
roads  the  cause  of  a  very  large  nutuber  of  renewals. 

The  arrangement  under  consideration  is  made  to  hold  the 
liners  in  place  jy  one  inch  flanges  on  the  steel  filHng  blocks. 
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SOLID    END    MAIN    ROD    ON    CHICAGO    &    NORTHWESTERN    RV. 


!    IKW 


l;ccn  offectra'.ly  dispensed  witli.     The  iTt?\v  rod  on  which  patent  The  latter,  and  in   fact,  all  parts  of  this  rod.  are  made  to  jigs 

'■•IS  lieen  applied  for  by  C.  Markel,  a  sliop  foreman  on  that  road,  and  are    interchangeable.     A   special  chuck  is   used   to  hold  the 

IS  being  tried  out  on  a  modern   freight  engine  in  hard  service.  filling  blocks  while  being  bored  out,  and  also  a  special  mandrel 

It  is  said  to  be  entirely  satisfactory,  and  in  particular  from  the  to  hold  the  bushings  while  being  turned  to  diameter. 

^t:;n;!ponit  of  maintenance.                          :'-^-^\:/j-'- '%■':■(':  ^'^*^  ^""""^  ^"^  '^'"^^^  ^^  *'"^  ^°*^  ^^  ^Iso  turned,  instead  of  the 

The  details  of  its  construction  are  shown  in  the  accompanying  usual  planed  and  hand  fit  brass.     The  brasses  are  finished  for 

drawing.     It  vvill  be  noted  that  steel  filling  blocks  are  used  in  stock,   with   the   exception   of   the   bore    for   the   pin   fit,    which 

the  back  end.     These  are  fitted  to  the  opening  in  the  rod,  and  implies  very  quick  and  clieap  repairs  in  comparison  with  the  cost 

are  bored  to  fit  the  two  half  circle  pieces  of  brass.  of  renewing  these  parts  in  the  main  rod  of  ordinary  design. 
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Ill  view  of  the  provisions  in  llie  previous  bills  proposed,  there 
are  many  features  in  connection  with  the  new  Federal  locomo- 
tive boiler  inspection  law  that  will  be  viewed  with  satisfaction 
by  the  motive  power  departments.  For  one  thing  it  permits 
any  road  to  have  uniform  boiler  inspection  throughout  its  lines 
instead  of  being  subjected  to  as  many  different  rules  and  re- 
quirements as  there  are  States  traversed.  Again,  it  permits  a 
llcxibility  of  required  inspections  so  that  they  can  be  suited  to 
the  conditions  in  various  parts  of  the  country,  and  in  the  third 
place  it  places  the  responsibility  of  inspection  upon  the  rail- 
road itself  and  not  upon  a  government  inspector.  The  govern- 
ment inspectors  are,  however,  given  ample  authority  to  protect 
every  decision  and  will  be  by  no  means  mere  figureheads,  but  on 
the  other  hand  the  railroads  are  well  protected  from  unjust 
action. 

It  is  required  that  each  railroad  shall  file  its  boiler  inspection 
rules  for  approval  with  the  Commission  and  that  upon  such  ap- 
proval these  rules  shall  become  obigatory  on  each  carrier.  It 
is,  of  course,  understood  that  the  rules  as  approved  are  in  the 
form  of  nimimum  requirements  and  that  each  company  can 
make  them  more  stringent  if  it  desires.  It  would,  therefore, 
j-cem  advisable  to  have  a  united  action  of  all  companies  for  the 
purpose  of  adopting  certain  rules  for  boiler  inspection,  which 
would  act  as  minimum  requirements  for  all  and  could  be  easily 
adapted  to  the  special  conditions  in  each  case.  A  movement 
witli  this  ill  view  has  already  been  taken  by  the  Master  Me- 
chanics' Association.  The  committee  on  boilers  has  already 
prepared  a  proposed  set  of  rules  for  boiler  inspection,  that 
are  universally  applicable  as  minimum  requirements.  It  is 
strongly  urged  that  the  different  roads  adopt  theee  rules  on, 
tiiat  basis  and  submit  them  for  approval  to  the  Interstate 
Commerce  Commission,  as  required  by  this  'aw.  These  rules 
are  in  such  form  as  to  be  suited,  without  alteration,  to  a  great 
majority  of  the  railroads  and  to  those  few  which  require  greater 
care  and  more  frequent  inspection  they  can  be  easily  altered  to 
suit.  If  uniformity  in  this  matter  can  be  brought  about  by  these 
means  it  will  not  only  be  of  great  assistance  to  the  Interstate 
Coninierce  Commission  in  rendering  decisions  and  orders  after 
the  law  has  been  in  operation,  and  appeals  are  presented  to  it, 
but  in  many  cases  it  will  mean  that  injustice  and  hardship  to 
the  railroads  will  be  avoided. 
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The  placing  of  all  the  shops  of  a  locomotive  repair  plant  in 
one  large  building,  as  has  been  done  at  the  Brewster  shops  of 
the  Wheeling  &  Lake  Erie,  has  advantages,  particularly  in  a 
small  shop  where  the  erecting  and  machine  shop  cranes  are  not 
used  to  their  full  capacity  and  can  satisfactorily  serve  the  black- 
smith and  boiler  shops  as  well,  but  from  an  operating  stand- 
point it  is  probable  that  few  shop  .'Superintendents  will  advocate 
this  arrangement.  It  is  the  blacksmith  shop  that  is  the  source  of 
greatest  annoyance,  and  even  though  down-draft  furnaces  and 
the  greatest  refinements  in  blowers,  exhausters,  etc.,  are  em- 
ployed, it  is  impossible  to  prevent  the  obno.xious  gases  and  smoke 
from  e.>^caping  and  diffusing  throughout  the  whole  building.  An 
atmosphere  thus  polluted  is  not  only  disagreeable  and  unhealthy, 
but  also  tends  to  corrode  the  bright  work  on  machines  and  tools 
and  to  reduce  the  value  of  the  excellent  natural  lighting  now 
generally  provided  in  machine  shops.  The  boiler  shop  is  not 
as  bad  an  offender  and  very  often  the  convenience  of  common 
crane  service  with  the  erecting  shop  more  often  offsets  the  ob- 
jectionable smoke  and  noise,  especially  at  points  where  heavy 
boiler  work  is  comparatively  infrequent.  While  there  is  no 
particular  objection  to  doing  the  tender  work  in  the  same  build- 
ing with  the  erecting  and  machine  shop  it  would  seem  better  to 
have  it  performed  in  a  separate  structure  located  near  the  en- 
trance track  to  the  shop. 

Of  course,  on  this  subject  it  is  foolish  to  attempt  to  lay  down 
any  set  rules  to  govern  all  cases  and  these  features  can  be  de- 
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tt-miined  only  after  a  tliorough  understanding  of  the  local  -con- 
ilition;^.  In  si)itc  of  this,  however,  it  would  seem  advisable,  ir- 
icspectivc  of  the  size  of  the  plant,  to  locate  the  blacksmith  shop 
ill  particular  in  a  separate  structure  from  the  other  shops,  or  at 
least  to  separate  it  off  with  partitions,  and  also,  if  possible,  to 
have  the  boiler   shop  by   itself. 


HEAT  TREATMENT  OF  ALLOY  STEELS 


In  connection  with  the  interesting  and  very  valuable  paper  by 
Henry  Southers  on  Alloy  Steels  for  Railroad  Use,  which  appears 
elsewhere  in  this  issue,  there  is  much  food  for  thought  on  the 
general  question  of  the  application  and  treatment  of  this  mate- 
rial, and  it  is  doubtful  indeed  if  any  previous  contribution  on 
the  subject  has  dealt  with  it  so  comprehensively  within  the 
somewhat  narrow  confines  to  which  the  author  has  limited  his 
analysis  in  this  instance. 

The  importance  of  the  consideration  as  applied  to  locomo- 
tives can  scarcely  be  overestimated.  As  pointed  out  by  Mr. 
8»ut1iers,  tlirough  the  entire  gamut  of  driving  axles,  tires,  con- 
necting rods,  crank  pins,  piston  rods,  frames,  springs  and  wheels, 
no  single  item  can  fail  to  be  benefited  in  increased  strength  and 
toughness  by  heat  treatment  properly  applied.  A  heat  treated 
steel  is  a  closer  knitted  steel ;  there  are  fewer  cleavage  planes,  and 
less  chance  of  progressive  fissures  and  rupture,  qualities  which 
are  much  sought  after  by  all  users  of  metals  carrying  live  loads. 
The  impres^icu  is  entertained  by  many  that  if  a  high  priced 
alloy  steel  bCTVurchased,  and  used  as  purchased,  that  full  value 
is  thereby  obtained.  The  author  of  the  paper,  however,  pomts 
out  this  belief  as  erroneous,  in  view  of  the  fact  that  there  is  no 
alloy  steel  that  will  yield  anywhere  near  the  benefit  that  will 
compensate  for  the  increased  cast,  unless  it  receives  intelligent 
i;eat  treatment  at  some  stage  of  its  adaptation  for  use,  and 
that  an  alloy  steel  in  a  natural  condition  is  but  little  better  than 
a  good  plain  carbon   steel. 

In  his  advocacy  for  the  alloy  steels  in  locomotive  parts  Mr. 
Southers  deals  with  the  subject  at  some  length  and  in  a  man- 
ner most  convincing.  That  portion  in  particular  where  the  driv- 
ing tires  are  taken  under  consideration  presents  a  remarkably 
sound  and  strong  argument  in  favor  of  this  material,  and  the 
same  reasoning  is  followed  with  equal  consistency  through  the 
remaining  locomotive  details.  Throughout  the  views  presented 
the  fact  is  made  clear  that  the  universal  use  of  alloy  steel  is 
not  advocated  in  this  construction,  and  in  fact  is  not  necessary 
where  the  design  of  the  parts  becomes  of  such  generous  pro- 
portions that  the   full   factor  of  safety  is  assured. 

The  paper  bears  the  impress  of  careful  study  and  prepara- 
tion and,  needless  to  add,  of  absolute  familiarity  with  the  sub- 
ject. It  will  without  a  doubt  stimulate  new  thought  on  a  sub- 
ject which  has  not  received  its  full  measure  of  consideration, 
and  possibly  from  un familiarity  with  many  features  in  connec- 
tion therewith  on  which  this  interesting  paper  now  throws  much 
additional  light. 


ABUSE  OF  PLATE  IN  BOILER  SHOPS 


1  here  was  a  very  exhaustive  discussion  several  years  ago 
about  the  danger  of  flanging  or  working  on  steel  when  it  was 
at  the  brittle  temperature,  and  so  much  was  said  and  written  on 
the  subject  at  the  time,  together  with  the  notice  taken  by  the 
Railway  Master  Mechanics'  Association,  that  it  was  supposed  all 
railroad .  boilermakers  had  stopped  the  practice.  Repe»ated  ob- 
servations since  that  time,  however,  convince  us  that  foreman 
boilermakers  are  not  even  aware  that  there  is  any  particular 
danger  in  working  steel  at  its  brittle  temperature,  or  even  that 
there  exists  a  brittle  temperature. 

VVhile  it  is  not  expected  that  working  boilermakers  should 
know  the  science  of  their  business,  the  foreman  certainly  ought 
to  know  that  hammering  a  sheet  when  it  is  at  a  brittle  tem- 
perature is  sure  to  produce  bad  effects  and  ought  not  to  be 


permitted.  This  also  recalls  the  fact  that  hand  flanging  of 
boiler  sheets  is  not  by  any  means  obsolete.  More  than  one  road 
now  prominently  in  mind  is  absolutely  devoid  of  a  flanging  press, 
and  doing  practically  all  of  its  heavy  boiler  repair  work  with- 
out outside  assistance.  There  is  not  much  room  for  dispute 
in  the  assertion  that  when  this  work  is  done  in  a  hydraulic  press 
the  operations  are  so  quickly  performed  that  the  sheet  is  in 
no  danger  of  falling  below  the  proper  temperature.  If  a  rail- 
road company  cannot  afford  to  purchase  a  suitable  press,  those 
in  charge  should  have  their  flanging  done  in  a  shop  equipped 
with  modern  boiler  making  appliances. 

It  at  times  occurs  to  us  that  master  mechanics  and  general 
foremen  might  watch  the  rough  practices  of  the  boiler  shop  to 
rather  more  advantage  than  they  do.  One  of  the  immediate 
resultant  effects  would  be  a  decreased  number  of  boilers  with 
cracked  sheets.  1  he  fact  is,  however,  that  the  demand  for 
hurried  output  of  work  is  responsible  for  a  great  deal  of  the 
inferior  boiler  making  practices  which  cause  so  much  trouble 
and  annoyance  to  the  men  handling  and  caring  for  locomotives. 


FOREIGN  SUPERHEATER  INVENTORS  ACTIVE 


The  superheat  question  in  foreign  countries  is  at  present  in 
the  throes  of  a  most  extraordinary  development,  one  which,  to 
say  the  least,  is  not  devoid  of  certain  features  almost  akin  to 
absurdities.  Innumerable  patents  have  been  granted  and  applied 
for,  and  some  of  these  designs  represent  the  acme  of  what  may 
be  safely  called,  from  a  practical  standpoint  at  least,  freakish 
ingenuity.  That  they  are  ingenius  must  be  conceded,  and  also 
that  they  might  serve  the  purpose  for  which  intended,  but  their 
complication  is  such  that  the  actual  construction  would  prove  a 
serious  prjoblem,  to  say  nothing  of  inaccessibilitj'  so  far  as  re- 
gards maintenance. 

Although  the  majority  of  these  weird  devices  will  never  outlive 
the  paper  stage,  there  is  still  no  doubt  but  that  a  few  of  them 
at  least  will  attain  to  an  actual  existence  on  a  locomotive..  The 
managemcr.t  of  railways  on  the  continent  of  Europe  are  cour- 
ageous experimenters,  which  fact  is  well  borne  out  by  a  review 
of  the  varied  boilers,  cylinder  arrangements  and  valve  gears 
which  are  now  being  so  extensively  tried  out.  They  will  take 
hold  of  the  superheater  with  even  greater  avidity,  as  it  is 
recognized  in  Europe  as  in  this  country  as  one  of  the  liveliest 
subjects  in  the  locomotive  world. 

Experimenting  as  conducted  abroad  is  on  a  most  elaborate 
scale.  If  a  device  survives  the  exhaustive  tests  which  are  invari- 
ably accorded  it,  and  becomes  incorporate  into  the  practice,  of 
tlie  road  conducting  them,  then  it  can  be  sal^ly-ete^dited  witn  the 
possession  of  unquestioned  merit.  Should  it,  on  the-olber  hand, 
fail,  it  is  equally  safe  to  assert  that  it  will  never  be  heard  of 
again  from  the  same  quarter.  Along  this  line  the  suggestion 
may  be  to  the  point  that  it  would  be  well  for  American  motive 
power  management  at  large  to  keep  in  closer  touch  with  what 
is  going  on  abroad  than  has  been  their  practice  heretofore.  It 
may  not  be  that  anything  will  be  learned  thereby,  but  much  at 
least  can  certainly  be  saved  through  takiiig  advantage  of  these 
foreign  experiments.  .  .  ^'> 

We  regard  the  present  superheat  test  on  the  London  and 
North  Western  Railway  as  one  of  the  most  important  which 
have  been  run  anywhere  in  recent  years.  A  superheat  and  a 
non-superheat  engine  of  equal  dimensions  were  constructed  espe- 
cially for  these  experiments,  and  the  results  therefrom  will 
determine  the  question  of  superheat  as  a  principle,  so  far  as 
that  railroad  is  concerned.  Furthermore  the  data  will  be  so 
complete  that  it  must  be  conclusive,  and  whether  influential  or 
not,  it  must  prove  of  unusual  interest  to  users  of  locomotives 
all  over  the  world.  In  this  instance  the  superheater  is  quite 
similar  to  the  Schmidt,  which  has  achieved  such  decidedly  good 
results  in  this  country  and  on  the  continent  of  Europe,  but  in 
reviewing  the  North  Western  results  it  would  be  well  not  to 
neglect  the  freaks  also.  There  will  be  enough  of  them  in  use 
abroad  before  long  to  create  instructive  entertainment,  to  say 
the  least,  even  if  endorsement  is  not  compelling. 
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ATrmSON.    Tol'KKA    vSi    SANTA    IK    RAIIAVAY. 


AMONG    40    MAIJ.KT     LOCOMOTIVES    KKCKNTLY    COMIM.KTKD  l:V  TIIK  UAI.UWIN  LOCOMOTIVE  WORKS  FOR 
THE  ATCHISON,  TOI'KKA  &  SANTA   FK  RAHAVAY  TWO    WERE    FITTED    WITH    FLEXIBLE    OR    ARTICU- 
LATED  BOILERS,  ONE  HAVING  THE  BALL  AND  SOCKET  JOINT  AND  THE  OTHER  A   BELLOWS 

TYPE    OF    CONNECTION." 


In  1909  the  Santa  Fe  received  from  the  Baldwin  Locomotive 
Works  four  Mallet  conipouiul  locomotives ;  two  of  these  were 
of  the  4-4-6-2  type  with  73-in.  drivers  and  were  intended  for 
passenj^cr  service.t  The  other  two  were  of  the  2-8-8-2  type  with 
63-in.  drivers  for  the  heaviest  class  of  freight  service.!  Ex- 
perience witli  these  locomotives,  together  with  tlie  service  of 
nearly  150  fast  freiglit  engines  of  the  2-6-2  type,  wliich  have 
been  in  use  since  1902,  has  led  that  company  to  place  an  order 
with  the  Raldwin  Locomotive  Works  for  40  Mallet  locomo- 
tives of  the  2-6-6-2  type.  At  its  own  shops  in  Topeka  the  com- 
pany combined  two  of  the  Prairie  type  freight  engines  into  a 
Mallet  for  experimental  purposes  and  is  now  engaged  in  con- 
verting 14  of  the  same  type  into  Mallets  by  the  addition  of  com- 
plete new  front  units. 
b-    .  ■ 

*  RfOwd    No.    (i9    rt-cently    issued    by    tlu     r..alilwin     Locomotive    Works    is 
givin    up    to    a   (Icscriptioii    of    tlu-se    <lcsigns. 

t  Si'f   .\mkki(.\n    ENct.NKKR.    Dic,    1  ill)!*,   pago   475. 


Of  the  40  from  the  Baldwin  Locomotive  Works  two  are  pro- 
vided with  flexible  boilers — each  having  a  different  arrange- 
ment at  this  point,  one  being  on  the  l)all  joint  principle  and 
the  other  with  a  bellows  arrangement.  With  the  exception  of 
the  arrangement  of  the  superheater  and  reheater  and  the  neces- 
sary clianges  in  tlie  steam  pipes,  these  locomotives  are  the  sanie 
as  tliose  with  the  rigid  separable  boiler.  The  engines  have  24 
and- 38  by  28-in.  cylinders,  69-in.  drivers,  carry  220  lbs.  of  steam 
and  are  fitted  for  burning  coal.  The  theoretical  tractive  e^prt 
is  6r,500  lbs.  working  compound.  Tiiey  all  have  the  Jacobs- 
Sclnii)ert   firebox  and   Buck-Jacobs  superheaters  and   reheaters.J 

file  38  locomotives  with  rigid  boilers  have  two  steam  domes 
on  tile  evaporative  section  of  the  boiler,  in  addition  to  an 
auxiliary  dome  for  safety  valves  and  whistles.  Twenty-eight  of 
the   locomotives   have    a   straight   type   of  boiler   and    10   of   the 


t  Sif  .\mkri(  AN  Enginfeu,  Mar.,  1909,  page  IOC;  Dec,  1909,  page  480. 
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conical  Experience  with  this  type  of  firebox  and  boiler  has 
shown  the  desirability  of  taking  the  steam  from  a  point  as  near 
the  firebox  as  possible,  and  since  it  was  desired  to  have  an 
external  steam  pipe  between  the  throttle  and  superheater  two 
domes  were  employed.  The  forward  one,  however,  is  simply  a 
throttle  chamber  and  is  separated  from  the  boiler  by  a  horizontal 
plate.  The  steam  enters  the  rear  dome,  passes  throui;h  a  piece 
of  netting  which  assists  in  catching  the  suspended  water,  and  is 
then  conveyed  forward  through  two  5-in.  pipes  to  the  forward 
dome,  where  it  enters  the  throttle  valve.  This  valve  is  designed 
to  take  steam  from  the  top  only.  The  dry  pipe  then  passes  out 
through  the  front  of  the  dome,  and  has  a  ilange  wh.ich  is  riveted 
to  the  dome  on  the  inside,  the  joint  being  made  tight  by  a  copper 
gasket.  This  pipe  is  fitted  with  a  slip  joint  and  leads  forward 
along  the  top  center  line  of  the  boiler,  entering  the  superheater 
at  a  point  just  ahead  of  the  separable  joint  in  the  boiler  shell. 
This  combined  superheater  and  reheater  occupies  the  full  section 
of  the  boiler  shell  at  this  point  and  therefore  the  entrance  to  it 
is  made  through  a  ground  joint  on  the  top  of  the  shell.  The 
steam  on  leaving  the  superiieatcr  passes  out  through  two  pipes 
on  the  underside  of  the  boiler  shell  and  is  conveyed  back  to  the 
high  pressure  steam  chest.  These  pipes  arc  fitted  with  slip 
joints  with  packed  glands  and  are  arranged  to  be  easily  separated 
since  they  pass  the  separable  joint  of  the  boiler.  The  exhaust 
from  these  cylinders  passes  through  similar  pipes  to  the  bottom 
of  the  reheater  and  after  passing  thi^ugh  this  enters  the  flexible 
receiver  pipe,  which  has  a  vertical  slip  joint  connection  with 
the  steel  casting  reinforcing  the  bottom  of  the  reheater  outside 
the  boiler  shell  and  a  ball  joint  just  beyond  the  elbow.  There 
is,  of  course,  the  usual  ball  joint  at  the  low  pressure  cylinders 
and  the  arrangement  of  pipes  at  this  point  is  the  same  as  pre- 
viousy  used  by  this  company. 

Ahead  of  the  reheater  there  is  a  combustion  chamber  with 
the  manhole  in  the  top  center  bnc  of  the  boiler  and  ahead  of 
this  is  the  feed  water  heater,  which  occupies  the  full  section 
of  the  boiler  shell  and  has  340  2^-in.  tubes,  7  ft.  8  in.  long, 
giving  a  heating  surface  of  1,516  sq.  ft.  The  superheating  sur- 
face is  300  sq.  ft.  and  the  reheating  surface  650  sq.  ft. 

The  high  pressure  cylinders  are  independent  castings  bolted 
to  the  double  front  rails  of  the  rear  frame.  The  valves  are  13 
in.  inside  admission  piston  valves  with  cast  iron  bodies  and  L 
shaped  packing  rings  sprung  on.  The  cylinders  are  placed  88 
in.  between  centers  and  the  steam  chests  are  at  100  in.  centers, 
which  permits  the  Walschaert  valve  gear  to  all  be  placed  prac- 
tically in  the  same  vertical  plane.  Since  the  main  rods  are 
connected  to  the  second  pair  of  wheels  a  very  compact  arrange- 
ment of  valve  motion  has  been  designed,  with  the  link  and 
reverse  shaft  mounted  on  the  guide  yoke.  The  low  pressure 
cylinders  are  also  independent  castings  bolted  either  side  of 
the  steel  box  casting,  which  constitutes  part  of  the  front  frame 
system,  this  being  the  u.sual  construction  of  these  builders.  A 
compressed  air  power  reversing  mechanism  is  used,  being  of 
the  Ragonette  type,  which  has  been  applied  to  a  large  number 
of  Mallet  locomotives,  usually,  however,  operated  by  steam. 

In  respect  to  the  frames,  which  are  of  steel,  the  arrangement 
of  the  articulated  joint  and  other  features,  these  locomotives 
present  no  novelties.  In  accordance  with  the  latest  practice  of 
the  builders  the  vertical  hanger  bolts  customarily  used  at  the 
articulated  connection  for  equalizing  the  loads  on  the  front  and 
rear  frames  have  been  omitted  and  tlic  rails  of  the  rear  frame 
are  extended  forward  between  the  upper  and  lower  rails  of  the 
front  frame  and  a  slight  amount  of  vertical  clearance  is  pro- 
vided. Any  transference  of  load  at  this  point  is  then  effected 
by  actual  contact  between  the  frames. 

It  is  the  two  locomotives  fitted  with  flexible  boilers  that 
present  the  source  of  greatest  interest.  The  long  overhang  of 
the  rigid  boiler  on  sharp  curves  of  course  disturbs  the  center 
of  gravity  of  the  whole  locomotive  decidedly  and  increases  the 
clearance  in  some  cases  to  a  considerable  extent.  It  has,  there- 
fore, been  thought  advisable  by  the  Santa  he  to  experiment 
with  the  possibilities  of  a  flexible  boiler  in  which  the  front 
section  would  be  rigidly  attached  to  the  front  group  of  frames 
and  move  with  them.     This  joint  is  placed  in  the  combustion 
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Id    i<j(M>  tlu-   Saiiia    l-'r   nri-iv  id    fruni   llu'    liaMu  in    I,in.x)iiii)tivf 

Works    t'liur    Mallrt   cmuiiiuuikI   liii-(>iin>ti\i> ;    two  nf   i1k>«'   wirr 

of    tlu'   4-1  0  J    lyi>i-    with    7.vii).    driviTs    and    urro    inti.iiili.i1    Im' 

pasx-niitT  Si  r\  ici-.'"  Tlu-  otlicr  tu"  uiri-  ut"  tin-  j  S  S  _•  lypi-  witli 
•u63-in.  ilriviTri  for;  tlu  iuavit;!^  chiss.'^f  frii'-ilit  sirvicc.t  ; ;K3€- 
.!-  j)iritnci-    wiili    tlnsi-   Iiici>nn>tivi.s,    tnsi«tlKT    wiili    tlu'    sirvici'  of 


niarl\     150    fast-    trfi.^lit    (.njiiiu^    of    tlu'    _' 6  _»   tvpi-,    uliii.-li    lia\i' 
Ihiii   in  "iT»»c.sifje<.'   i«AiJ,  Ikis  k'il  tliUl   cmipanx    lo   plaic   an   <>iiirr 
with    tin-    I'aldwiii    lj>i-iinii>li\i-    Works    for    40    .\lallit    I'lconio 
tivi's  tif  flu'  _'-<>-6 -_'  tyiK\     .\t  il^  own  -.Iiop^  in    Tupika   llir  com 
pany    ooMiliiiK-d    t\Vi> of    tin     I'ranii-    I\pi-    irriylil    cn.yi.ir^    iiH"    a 
.  Mallvt    fur   oNiKrinuiilal   ]inr|Mi-,is   and    i^    imw    cnuaiiid    in    imi 
wrtinii   14  i.i'  tin-  ^amr  l_\pr  int^i  .Mallets  !i\    ilic  addili'>n  i>f  cmi- 
pktc  new   front  units. 
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and  .^S  liy  _'S  in.  i-\  liniK  r>,  (x)  in.  driscrs,  carry 

A]\i\  are  I'ltled  fcir  hurnini;  coal.  Tlu-  tlucirctical  tractive  efr^r.t 
V  (»1.5<H)  ll)s.  workinL;  conipoiuid.  'I'iuy  all  have  the  Jacobsr 
■>clin|)cri    liriliiix    and    ISnck  Jac ihs   snperlicatcrs   and    rclicaitTS.;|: 


f  ■  piv'ii    uji   li>   .'I   lit  Nvii|iiiiru    uf   tluM-    iK-iHii-..  '       'Vi  ■;■'•!:•.."■■  ■       '.    '   "• 
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1 

>clin|)iri    liriliiix    .md    ISnck  Jacilis   snp 

I  he  .^s  lociiinotive^  with  rii^id  lioiUrs  have  two  steani  donies 
Ml  the  e\api'rati\e  -ection  of  the  Imiler,  ill  a<hlitii«n  to  an 
nxiliary  donie  fi>r  safely  vaUe^  and  whistles.  Twenty  eii^lit  of 
he   locoiiii'tives   have    a    stfaiinht    l\pe   <>i  Itoiler    and    10   of    the 

'  .  :!•  Sii    .\M'i;ki<.\v  Kn'Oivrkk!  M.ir..  iiMi;i.  p.-ij^;.-    jou;   lK;e.,   ll»01>,  jiagi;  4sit. 


J  ()  (>  J    n  I'l    1,01  i)\iiiii\i:    Willi    kiciii   si:i'\k.\i;i.k    noii.i-R. 


InioMdTiM      Willi     nil.liiWs    TVIM      A  l<  1 1(  I   1.  A  I  I  II    r.illl.l.K. 


l.lHO.MoTiVK     Willi     1!.\I.I.    JOl.NT    TVl'i:     AkTKri.ATI.lt     llilll.KK. 
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conical      Experience   with   this  type  of  firebox  flnd  boiler  has 
shown  th©^lv>irahUity  '^f  takinsi  the  steain  from  a  point  as  near 
live   l'l^elM>^J'n^    pusvjlilv.    and    ^ince   ii    wa!>    de^irrd    to    have    an 
v.cxtcnnU_^t,r\ni  pipe  hctwcen  the  throttle  and  .superheater  two 
<ionus  were  eniplined.     The  forward  one,  however,  is  simply  a 
throttle  chamlicr  and  is  separated  from  tile  Imilcr  by  a  horizontal 
plate:     The  steam  tin ers  the  rear  donie,  passes  thronsh  a  pjcce 
."jtfiH'ttinjrwlncli  assists  tit  raichsiis  the  susjk'ivUhI  water,  an«l/i> 
tllet}  e"in\<yrd  forward  thrnuiili  two  y'm.  pipes  to  thv   forward 
.^loine,  vvhere  it  enters  the  throiiJc  valve.     This  valve  is  designed 
/  to  ibtkc'  Tstcam  frturt  tbc  top  only.    The  <lry.pi|>cihcH  passes  tntt 
throniih  ilu-  front  of  the  <lome,  and  lias  a  flanj>e  wl:ich  is  riveted 
:  t<*.lhe  dome  oh  tlie  inside,  the  joint  Ix-insr  made +ii;ht  hv  a  copper 
'.  ;iasket.    This  pipe  is  litied  with  a  slip  joint  and  leads  forward 
along  the  top  center  lifie-  of  the  Wilef,  enterijig  .tJte  suix'thcatcr 
at;  51  pf«int   iivst  iiliead  of  tlw  separable  joint  in  the  boiUr  shell, 
i:' This  conibincil  sttpcrhciatcr  and  reheater  occnpies  the  full  section 
/of  tbG  Ixiiler  shell  at  this  pt>int  au<I  therefore  tlie  entrance  to  it 
vts  made  througli  a  jjronnd  joint  on  tWe f'li  of  tbe  shell.      The 
V  steam  on   U-ivini;  the    sn]>erlieater  parses  out  throni;h   two  |)ipcs 
"  iu>  the  mulorside  of  tlie  iioiler  slul!  an<l  is  conveyed  iKick  to  the 
high  presswre.  steam   citest.     These  pit»es    arc   fitted   with    slip 
joints  with  packi<l  inlands  and  are  arranged  to  be  easily,  si-parated 
since  they  pass  the   separable  joint  nt   the  boilvr.      Ihe  exhanst 
■  :fnmi .tluse  cylinders  passes  through  similar  pipos  to  the  I>otLom 
of  the  reheater  cyid  after  passiiiR  thronjih  tliis  enters  t^ic  flexible 
receiver   pii)e,   \>/ln'ch   has  fi   vertical   slip   joint    connection   with 
the  steel  casting  reinforcing  the  Iwttom  of  the  reheater  ontside 
:  the  boiJer  shell -arid  a  ball  joint  jnstbej'ond  the  elbow.     There 
:  is,  of  course,  the  nsnal  ball  joint  at  t lie  low  pressure  cylin<lcrs 
,  amf  the  arrangetnenl  of  pipes  .at  Uii^JM*.uUi*Uic  saijie  as  pre- 
:  vious\-  u^ed- by  this  company.;-  ?■:>:■;'./•■.'':  :  !■• 'J' -^ ''':'■.  •  :  v''  \y '-'r 
:;  ",c>^he;ul  of  the   reheater  there  is  a  oitnbnstion   chamber   with 
'the  mahlioK-  in  the  t<^p  center  line  of  the  b<>il»-r  and  ahead  of 
.this  is  the   feed   water   heater,   which   occui>ics  the   fidl   section 
of  the  Ijoiler  shell  and  has  xi|o  2»x5-i»i.  i»iiM?$r"  ft.  8  iii.  long. 
giving  a  healing  surface  (if  i.,516  scj.  ft.     The  superheating  sur- 
face is  ,^00  s<j.  ft.  and  the  reheatiiig  surface  650  sq.  ft. 
'  ..    TIk*   high   prcs>nre  cylinders   are   indipcndent    castings  Ivolted 
.  tdf  the  double  front  rails  of  /the  rear  frame.    The  valves  are  13 
'ill.  insi<Ie  admission   piston   valves  with  ca>t  in^i  bodies  and   1. 
shaped  packing  rings  sprung  on.    The  cylinders  are  placed  88 
>:iii.  between  centers  and  the  steam  chests  are  at   too  in.  centers, 
which  permits  the  Walschaert  valve  gear  to  all  be  placed  prac- 
tically in   the    same    verticil   plane.      Since    the    main    rods   are 
connected  to  file  second  ])air  of  wheels  a  very' comj>act  arrange 
:  itient  of  valve  ifiotion   has  becii  deSigtted,   with   the  link   and 
reverse   shaft   momited    on   the   guide  yoke.      Rie   low   pressure 
cylinders   arc   also    in<lependcnt    castings   b'llted    either   side    of 
tlic  steel  box  casting,  which  constitutes  part  of  the  front  frame 
system,  this  being  tire  usiuit .construct ion  of  tiiese  Imftders.     A 
compressed    air   power    reversint;    nucfianisni    is    u<ed,    being   of 
the  RagoneKe  type,  which  has  been  applietl  to  a   large  nnmbei 
:oif  ;Mallet  locomotiveSj  ttsHarly,  ho«ri'ver,  operated  by  steam. 
.;    Ill  respect  to  the  frames,  whith  arc  of  steel,  tht'  arrangement 
'of   (he   articulated   joint   and  other    features,   these   loc<iniotives 
present  no  n.ivellii^y)  In  aci-ordancv  with   the  late-t  practice  of 
the  builders  the  veTtii^il  -hanger  Imlts  customarily  used  at  the 
;  artienlaled  coinlectioti   for  ecju.di/ini;  the  loads  on  the  front  and 
rear  frames  have  been  omitteil  aii<l  the  rails  of  the  rear  frame 
iiree.vtende*!  forward  between  the  upper  an<l  lower  roils  of  the 
froiit   frame  .  and  a^sliglit  anioiitit  ofv  ^•ertical  clearance  is  pro- 
vtik'd.     .\ny  transference  of  1. fad  at  this  pojnt  is  theft,  effected 
;.  by   actual  contact  between   the   flames. 

*       It  4s    the  two   locr»inottveS    (ittcd;  with    flexible    boilers    tli.at 

ptesent  the' source  of  greatest  interei^t.     The  long  overhang  of 

iItC   riijid  boiler  «^n   >harp  cnrves  nf  course   disturbs-  the  center 

;  of  gravity  of  the  whole  locomotive  decidedly  and  increases  the 

■cb'aranee  in  some  cases  to  a/coiisi<lerable  extent.     It  has,  thiTe 

fore,    been    tliouiibt    advisable   by    tbi-    Saiita    1-e    to   experiment 

.with    the    possibilities   of    a    flexible    l»oiler    in    which    the    front 

'section  woiild  be  rij-idly  attached  to  tht  front  group  of  frames 

and  iTiovc  with  them.     Tht?  joint  is  placed  in  the  combustion 
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chamber  just  ahead  of  the  high  pressure  cylinders  and  two 
arrangements  are  being  experimented  with.  Since  this  joint  is 
located  somewhat  ahead  of  the  articulated  connection  between 
the  frames,  it  is  subjected  to  a  combination  turning  and  sliding 
motion,  and  therefore  consists  of  a  double  ball  joint  and  a  slip 
joint  on  one  locomotive  and  a  bellows  arrangement  of  flexible 
steel  rings  which  permit  universal  motion  in  the  other  example. 
In  the  latter  case  the  joint  is  composed  of  60  rings  of  high 
carbon  steel,  having  a  thickness  of  No.  14  wire  gauge,  each 
ring  being  10  in.  wide  and  having  an  outside  diameter  of  jVA 
in.  They  are  made  with  a  set  so  that  when  joined  together 
they  remain   a   series  of   V  shaped  joints.     The  adjacent   rmgs 


section,    which    makes    it   necessary    to    have    flexible    joints    on 
the  exhaust  pipes  from  the  high  pressure  cylinders  only. 

The  front  boiler  section  is  made  somewhat  longer  and  is 
secured  to  a  low  pressure  saddle,  that  is  mounted  on  top  of  the 
steel  casting  containing  the  steam  passages  which  is  arranged 
about  the  same  as  in  the  rigid  boiler  engines.  The  rear  of  this  sec- 
tion of  the  boiler  is  supported  on  the  waist  bearer  and  is  allowed 
a  limited  atnount  of  longitudinal  movement  on  the  frames  for 
expansion.  To  assist  in  holding  the  boiler  sections  in  align- 
ment a  centering  device  has  been  placed  on  each  side  at  the  hori- 
zontal center  of  the  boiler,  the  construction  of  which  is  clearly 
shown  in  the  illustration. 

^^ 


DETAIL    OF    BALL    JOINT    IN    ARTICULATED    BOILER. 


are  riveted  together  on  the  inside  and  bolted  on  the  outside. 
Inside  of  the  joint  there  is  a  cylindrical  drum  44  in.  in  diameter, 
which  is  riveted  to  the  rear  boiler  section  and  extends  beyond 
the  joint,  so  as  to  prevent  the  lodgement  of  cinders  in  the 
crevices  between  the  rings.  1 


ARRANGEMENT     OF     BELLOWS     CONNECTIONS. 

On  these  locomotives  the  superheater  and  reheater  are  separ- 
ate both  from  each  other  and  the  boiler  shell,  being  of  practically 
the  same  arrangement  as  has  been  in  service  on  this  road  on 
the  Mallet  passenger  locomotives  mentioned  above.  The  super- 
heater is  in   the   rear  section  and  the   reheater   in   the  forward 


On  these  boilers  the  dry  pipe  is  internal  and  the  connections 
between  the  superheaters  and  high  pressure  cylinders  are  also 
made  inside  the  boiler  shell.  The  exhaust  from  the  high  pres- 
sure is  carried  through  a  pair  of  horizontal  pipes  fitted  with  ball 
and  slip  joints  which  terminate  in  the  cast  steel  waist  bearer 
that  spans  the  front  frames  and  supports  the  rear  ends  of  this 
section  of  the  boiler.  From  the  reheater  the  steam  is  carried 
forward  by  a  large  single  pipe  inclosed  in  the  flue  located  at 


CKNTERING    DEVICE    ON    ARTICULATED    BOILERS. 

the  top  of  the  feed  water  heater  and  is  carried  down  to  the 
connection  in  the  low  pressure  cylinder  casting  by  a  single  pipe. 

It  will  i)e  noted  that  because  of  tlie  elimination  of  flexible 
connections  to  and  from  the  low  pressure  cylinders,  that  the 
number  of  ball  and  slip  joints  in  this  locomotive  is  less  than 
those  with  the  rigid  boiler.  As  opposed  to  this,  however,  it  is 
necessary  to  have  flexible  connections  in  the  injector  pipe  and 
in  the  feed  water  connection  between  the  heater  and  the  rear 
section  of  the  boiler.  These  are  made  of  sections  of  metallic 
hose  of  the  proper  size. 

In  the  boilers  built  at  the  company's  shop  they  use  on  the 
combination  of  the  two  old  locomotives  a  ball  joint,  which  is 
placed  directly  above  the  frame  joint,  which  ni  turn  is  equi- 
distance between  the  two  adjacent  driving  axles.  This  simplifies 
tlie  ball  joint  to  a  considerable  extent,  making  it  necessary  to 
have  but  a  single  spherical  section  in  addition  to  the  slip  joint. 
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I  jjg  general  dimensions,  weights  and  ratios  of  the  locomotives 
h  the  articulated  boilers  are  given  in  the  follownig  table: 

GBNEKAL    DATA. 

,.     _.  4    ft.    S'A    in. 

f""?*: Freight 

f  ■•\^« Bit.    coal 

•li^kimum'uactiv.    effort 39S  lbs' 

V-.ght    in    workmg    order 3?7'300    bs' 

^  '  Jzht    on    drivers "*i '  •„„„  ,'P^" 

>■•:  Ibt    on    leading   truck 29,000  lbs. 

^:  :!fhl    on    trailing    truck , .46,000  lbs. 

I'.ight  of  engine   and  tender  m   workmg   order. 562,000  lbs. 

V\'  heel  base,  driving  *,  ••.,.. ^L^l'  ^?  !"• 

•■   -eel  base,   total ...V.v.w 56   ft.   5   in. 

'    -.  il  base,  engine  and  tender 89  ft   3  m. 

RATIOS. 

^;lit  on  drivers  -r-  max.   tractive   effort ' 5.16 

•a"l   weight  -^   max.   tractive   effort 6.39 

■ax   tractive  effort  X  diam.  drivers  -^  evaporating  heating  surface.  .1175.00 

■i'otalcvaporatir.g    heating    surface    -^    grate    area 69.00 

1  ircbox  heating  surface  -i-  total   heating  surface  per  cent 6.48 

V,  eight  on  drivers  -=-  total   evaporating  heating   surface........ 88.00 

T.nal   \vci«bt   ~   total    evaporaitng   heating    surface 108.20 

\,.!ume  equivalent  simple  cylinders,   cu.   ft...... .20.60 

h.tal   evaporatin.?   heating   surface   -i-   vol.   cylinders 175.00 

Grate   area   -^   vol.    cylinders 2-54 

CYLINDERS. 

Krnd    •  •  •  .Compound 

-iMameter 24   and   38   in. 

Stroke •  • •  •  •  •  •  ••  -28   in. 

.:>..■■;;  :^;.    .....:■..  VALVES.  ■   .■•'..■.•:-•  ;/\  ..  , 

Kind    ;,;.:,.;  i.i. •;...» • •»..;.'.v«ivii«.>v«  .Piston 

lliameter 13   in. 

l.iad,   constant •- A    »n. 

wur.ELS. 

Driving,    diameter    over    tires 69  in. 

jiriving,   thickness   of   tires ...;.. 334   in. 

l)ri\ing  jjurnals,   main,   diameter   and   Icngtli 10x12  m. 

Driving  journals,   others,   diameter   and   length 9x12  in. 

Kugine   truck   wheels,    diameter 31 J4  in. 

Kncine   truck,   journals 6J^xl2    in. 

Trailing   truck    wheels,    diameter 40  in. 

Trailing  truck,  journals .....#,... 8x14   in. 

BOILER. 

Style ■• Straight 

•Working    pressure 220    lbs. 

Outside  diameter   of  first  ring 70  in. 

I- ircbox,    length    and    width 119^x63 J4   m. 

lircbox  plates,  thickness.  .Sides  &  crown,  5- Hi  in.;  back,  ^in. ;  tube,  9-16  in. 

Inbcs,  number  and  outside  diameter .204 — iyi   in. 

Firebox,  water  space F.  &  B.,  5  in.;   S.,  5>4   in. 

Tubes,   length 19   ft.   7   in. 

Heating   surface,   tubes 3,376   sq.    ft. 

Ile,ilin5  surface,   firebox '. ^ 234   sq.    ft. 

Heating  surface,   total   evaporaitng y^Si.i-i.. 3,510   sq.   ft. 

.^'iprrheater  heating  surface 390  sq.  ft. 

Iced  water  heater  tubes — No.  &  dia 322 — 2%   in. 

Fred  water  heater  tubes,   length 9   ft.   10   in. 

1.  r<l  water  heater,  heating  surface )7/\?i.  ; 1,893  sq.  ft. 

Ueheater,   heating  surface J 719   sq.   ft. 

f irate   arcn 52.5   sq.    ft. 

.Smokestack,    height    above    rail 186  in. 

Center  of  boiler  above   rail _•.  .,.,.V,..;.»4....  ..107  in. 

TENDER.  y   il  O^'   ■ 

Tr.nk .x»  .; .  it- . . .  •  •  Waterbottom 

l-rnme ,,;..•,]..«  ,;,i- 12    in.    channels 

Wheels,   diameter    -^. . . . .'. . , ,  :/ 34)4   in. 

journals,    diameter    and    length i  ...„..'../..  ^^ 554x10  in. 

W.nter    capacity .1 ..?J.  .1... 8,000    gals. 

Coal  capacitv }. . .  ...^Z-^.i.  ::....l 12   tons 


FOURTH  ANNUAL  APPRENTICE  INSTRUCTORS' 
CONFERENCE 


NEW    YORK    CENTivAL    LINES. 


1  he  fourth  annual  conference  of  the  apprentice'  instriiclors  of 
the  Xew  York  Central  Lines  was  held  at  the  Grand  Central 
lerminal,  New  York,  on  January  27,  191 1.  All  of  the  apt)ren- 
'ice  instructors,  numbering  22,  from  the  ten  shops  on  the  system 
where  schools  are  maintained,  were  present.  C.  W.  Cross,  super- 
visor of  apprentices,  assisted  by  Henry  Gardner,  assistant  super- 
visor, had  charge  of  the  meeting.  A  number  of  general  officers 
-rom  the  system  were  present,  among  them  being  the  follow- 
'^^S'  J.  F.  Deems,  general  superintendent  of  motive  power; 
'■•  E.  McCormick,  division  superintendent;  F.  W.  Brazier,  super- 
ntendent  of  rolling  stock,  and  E.  B.  Katte,  chief  engineer  of 
electric  traction.  Among  the  guests  were  G.  M.  Basford,  as- 
sistant to  the  president  of  the  American  Locomotive  Company; 
\V.  L.  Davis,  apprentice  instructor  of  the  Santa  Fe,  and  W.  B. 
Russell,  director  of  the  Franklin  Union,  Boston,  Mass. 

The  meeting  was  opened  with  an  address  by  G.  M.  Basford,  who 
spoke  on  the  subject  of  "The  New  Apprenticeship."  Mr.  Bas- 
lord  briefly  outlined  the  conditions  which  surrounded  an  ap- 
prentice boy  of  20  years  ago  and  stated  that  it  is  not  surprising 
that  krnd  of  an  apprenticeship  was  a  failure.  He  pointed  out 
ihe  wonderful  differences  of  the  present  systems,  as  illustrated 
'•-V  the  New  York  Central  Schools,  and  stated  that  he  did  not 


believe  that  if  the  work  is  continued  along  its  present  lines, 
it  can  possibly  fail  to  accomplish  the  results  desired.  He  pointed 
out  to  the  instructors  present  the  peculiar  advantages  which  they 
have  and  also  the  peculiar  responsibility  resting  upon  them. 
They  labor  under  an  almost  ideal  condition,  as  concerns  the 
pupil  and  teacher,  and  have  much  more  control  over  and  in- 
Huence  on  the  whole  future  of  their  pupils  than  do  any  other 
class  of  teachers. 

Speaking  along  these  lines,  Mr.  Basford  closed  his  address 
with  the  following  paragraphs: 

You  are  dealing  with  boys  in  the  most  impressionable  age  of  their  lives. 
They  are  at  the  age  when  the  influences  of  home,  of  the  church  and  of  the 
public  schools  are  likely  to  be  weak  or  altogether  wanting.  The-  boys  arc 
perhaps  away  from  home,  but  if  at  home  they  are  drifting  rapidly  toward 
manhood  and  are  forming  the  habits  of  their  lives  as  to  thought  as  v.'ill  as 
in  the  occupation  of  their  hands.  They  are  about  to  establish  their  ideals 
and  select  companions  whose  influence  is  likely  to  last  throughout  their 
lives.  In  short,  they  are  embryo  citizens  beginning  to  realize  the  independ- 
ence which  comes  from  earning  their  own  living.  At  this  stage  you  arc 
thrown  in  contact  with  them  more  closely  than  is  apy  other  human  influ- 
ence. You  may  impress  them  with  your  own  personality,  your  own  ideas, 
outlook  and  hopes,  you  rnay  bring  before  them  standards  which  they  will 
adopt.  Vou  may  not  do  any  of  these  things.  Your  influence  d^pcnur  very 
largely  on  your  own  personality,  your  knowledge  of  boys  and  boyhood 
and  your  ability  to  acquire  close  proximity  to  their  lives.  P<  rhaps  you 
may  not  realize  the  importance  of  this  contact,  but  it  seems  reasonable  to 
expect  that  if  you  can  get  upon  such  close  footing  with  them  that  they 
will  trust  you  with  their  troubles,  ask  your  advice  and  take  you  into  their 
confidence,  you  will  be  able  to  mold  their  future  to  a  very  large  extent. 
Do  you  appreciate  your  responsibilities  in  this  direction? 

Nothing  is  to  be  feared  from  the  influence  of  any  man  skilled  with  his 
hands  and  developed  in  his  mind  for  independent  thought  and  action,  but 
much  is  to  be  feared  from  a  large  class  of  workmen  skilled  or  unskilled 
who  allow  others  to  think  for  them  and  who  are  morally  weak  in  that  they 
will  not  act  with  the  courage  of  their  own  convictions.  It  ^eems  to  ine  liial 
the  greatest  problem  before  the  instructors  of  apprentices  to-day  lies  in  thai 
part  of  the  work  which  has  to  do  with  conscience  and  citizenship,  and  that 
in  this  direction  lies  the  greatest  opportunity  for  apprenticeship  develop- 
ment. In  this  lies  your  greatest  responsibility.  If  you  do  not  realize  it 
j'ou  fail  to  accoftiplish  the  greatest  of  all  the  objects  lying  before  you. 

A  great  deal  may  be  accomplished  through  apprentice  organizations, 
debating  clubj,  athletic  teams  and  other  influences  which  tend  to  develop 
individual  initiative  in  connection  with  the  team  work  idea.  Boys  need 
to  manage  something  to  develop  self-government  in  order  to  realize  iiiat 
the  world  has  a  right  to  expect  them  to  take  their  places  in  the  human 
organization  of  life  in  general  and  in  order  that  they  may.  become  self- 
reliant  units  in   that  organization. 

Summing  up  I  would  like  to  lay  before  you  three  facts:  \'p\i  are  work- 
ing under  ideal  conditions  as  to  the  relationship  between  instructor  and 
pupil.  This  relationship  renders  it  possible  for  you  to  exert  most  powerful 
influences  over  the  character  and  the  future  of  your  students.  The  most 
vital  object  of  this  whole  movement  is  to  produce  men,  American  workmen,  • 
skilled,  resourceful,  honorable  men,  men  prepared  and  inclined  to  fulfill 
their  obligations. 

F.  H.  Colvin,  managing  editor  American  Machinist,  spoke 
briefly  on  the  subject  of  "The  Conservation  of  Workmen,"  draw- 
ing attention  to  the  fact  that  nearly  all  the  States  are  paying 
considerable  attention  to  the  problem  of  compensation  for  in- 
jured workmen.  He  pointed  out  how  the  apprentice  instructors 
could  do  very  much  to  reduce  the  possibility  of  injury  through 
proper  training  of  apprentices  and  in  this  way  help  reduce  the 
economic  loss,  both  to  the  individual  and  the  community,  that  is 
always  present  in  the  case  of  a  serious  injury  to  a  workman. 

J.  F.  Deems  complimented  the  instructors  present  most  highly 
on  what  they  have  done  and  what  they  are  now  doing.  Mr. 
Brazier  and  Mr.  Katte  also  spoke  briefly  to  the  same  point. 

In  opening  the  conference  Mr.  Cross  spoke  in  part  as  follows: 

It  is  gratifying  to  know  that  there  are  now  at  least  twelve  railways  in 
the  United  States  where  a  systematic  course  of  apprentice  instruction  it 
being  pursued  with  marked"  success.  Skilled  instructors  are  leading  the 
young  mechanics  through  graduated  courses  to  a  thorough  knowledge  of 
their  calling  and  the  results  are  so  far  most  encouraging.  The  important 
clement  of  natural  selection  is  markedly  active  in  many  of  the  shops. 
Under  proper  instructions  it  is  speeedily  recognized  whether  the  young 
man  has  made  the  proper  choice  of  a  calling  or  not.  The  unfitted  are 
weeded  out  and  directed  to  other  fields.  The  moral  and  intellectual  tone 
of  the  student  apprentice  is  elevated.  Life  becomes  sweeter  and  higher  and 
nobrer  when  the  diflSculties  of  a  calling  are  illumined  by  intelligent  and 
kindly  instruction.  The  burden  of  labor  lies  lightly  on  the  shoulders  of 
the  studious  youth  who  can  call  the  gathered  wisdom  of  a  proficient  instruc- 
tor to  his  aid.  To  this  is  added  another  important  factor — that  the  amount 
of  work  or  output  of  the  apprentice  shows  a  marked  increase  where  there 
is  an  instructor.  Hence  the  apprentices  under  the  new  system  are  being 
better  paid,  with  the  result  that  instead  of  being  a  burden  on  their  parents 
or   guardians   during   their   apprenticeship,    the   young   mechanics   are    self- 
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supporting  from  the  beginning,  and  when  they  graduate  they  have  the 
proud  consciousness  of  knowing  that  they  are  fitted  to  take  part  in  the 
world's  work  without  fear  or  favor. 

On  March  1,  1906,  the  apprenticeship  department  was  created  and  a 
few  weeks  later  the  work  was  well  started  at  nine  of  the  shops.  We 
have  completed  the  cycle  of  the  work  and  the  graduates  now  turned  out 
have  had  the  full  four  years  course  of  training.  The  courses  of  study  have 
been  revised  and  improved  and  specialized  to  fit  the  several  trades  in  a 
manner  that  has  met  with  the  approval  of  all  interested  persons.  Thi- 
graduates  are  used  to  good  advantage  in  the  service,  and  as  a  proof  of 
the  efficiency  of  the  training  system,  when  graduates  are  re-employed  as 
mechanics  at  the  completion  of  the  apprenticeship  they  are  given  a  generous 
rating,  and  in  many  casis  the  maximum  rate  in  the  trade  in  which  they 
are   re-employed." 

,  The  annual  statistical  report  presented  by  Mr.  Gardner  showed 
'that  on  July  i,  1910,  there  were  617  apprentices  enrolled,  an  in 
crease  of  62  over  the  previous  year.  Fewer  apprentices  had 
been  discharged  than  any  previous  year,  showing  closer  attention 
to  the  weeding  out  of  undesirable  material  during  the  six  months 
probationary  period. 

The  question  of  the  possibility  of  getting  the  standard  for 
apprentices  too  high  was  brought  up  for  discussion.  It  seemed 
to  be  the  consensus  of  opinion  of  the  speakers  that  high  school 
graduates  made  the  best  class  of  apprentices.  Mr.  Rauch,  draw- 
ing instructor  at  Oswego,  stated  at  the  conference  three  years 
ago  that  he  preferred  apprentices  from  the  seventh  or  eighth 
grade  of  public  schools  to  those  who.  had  had  a  high  school  edu- 
cation. He  now  stated  in  this  discussion  that  he  had  been  com- 
pelled to  change  his  mind  and  was  willing  to  take  all  the  high 
school  boys  he  could  get. 

On  the  subject  of  giving  prizes  for  particularly  good  work,  it 
seemed  to  be  the  consensus  of  the  meeting  that  it  would  be  un- 
wise to  institute  this  policy. 

The  importance  of  allowing  an  apprentice  to  develop  initiative 
and  self-confidence  as  far  as  possible  was  brought  out  in  the 
discussion  of  the  subject,  "Results  of  Modern  Apprenticeship," 
which  was  opened  by  F.  Deyot,  Sr.,  of  East  Buffalo. 

A  course  for  electrical  apprentices  was  outlined  by  C.  A. 
Towsley,  of  Elkhart,  which  aroused  considerable  discussion.  Mr. 
Russell  stated  that  the  results  in  Boston  seem  to  demonstrate 
that  successful  instruction  in  this  field  requires  the  use  of  elec- 
trical apparatus  in  a  laboratory  and  suggested  the  advisability 
of  equipping  an  instruction  car  with  such  apparatus  for  the  use 
of  all  the  shops  on  the  system. 

In  connection  with  the  discussion  on  the  subject  of  monthly 
reports  for  the  parents,  it  was  the  opinion  of  the  meeting  that 
some  kind  of  a  simple  report,  which  could  be  sent  to  the  parents 
each  month  indicating  the  standing  of  the  apprentice  in  his 
school  and  shop  work,  would  be  productive  of  good  results. 

Other  subjects  which  were  introduced  and  discussed,  included 
the  following :  "Laboratory  Work,"  "Walschaert  Valve  Gear," 
"The  Backward  Boy,"  "Loyal  and  Satisfied  Apprentices,"  "Re- 
sults" and   '"Car  Builder  Apprentices." 

A  paper  prepared  by  one  of  the  apprentices  at  Oswego,  show- 
ing the  value  of  the  apprenticeship  instruction  as  seen  from  the 
standpoint  of  an  apprentice  himself,  was  read  at  the  meeting. 
Part  of  this  paper  is  given  below : 

Every  mechanic  expects  the  apprentice  to  "hop"  to  his  music;  eveiy 
apprentice  knows  the  mechanic  will  "kick"  to  his  tunc,  lor  the  mechanic 
has  no  time  for  the  "greeny."  The  only  man  who  understands  apprentice 
language  is  the  "angel,"  which  is  slang  for  shop  instructor,  but  it  is  no  -niss 
to  call  him  such,  for  without  him  the  greeny  would  never  grow,  but  would 
be  at  a  standstill  half  his  time.  Sometimes  we  wish  the  angel  was  twins, 
even   triplets   would  no   morer   than   meet   the   demand.     •     •     •     • 

The  rate  paid  a  first  year  apprentice  is  out  of  propotrion  to  his  needs; 
even  a  first  yearer  must  eat  lihc  a  man  and  dress  as  a  man  in  order  to 
work  like  a  man;  he  looks  like  a  man  and  feels  like  a  man  until  he  puts 
jjis  hand  in  his  pocket.  The  apprentice  who  clothes  himself,  buys  tools, 
carries  some  protection,  pays  apprentice  club  dues,  church  and  shop  collec- 
tions, is  obliged  to  pay  his  nearest  relatives  for  board,  washing  and  mend- 
ing in  "promisosry  notes"  (no  time  of  payment  specified),  must  be  blind  on 
the  girl  side  of  the  road  and  put  the  curb  on  a  growing  sociability.  All 
this  hurts;  it  might  be  called,  "apprentice  cramp";  it  squeezes  the  re^'ion 
of  the  short  rib  nnd  produces  imperfect  vision.  A  dime  looks  the  size  of 
a  car  wheel  and  it  makes  as  many  revolutions  in  his  pocket  as  one  going  a 
mile  a  minute  before  it  disappears  into  spend-land.  I  might  go  further  and 
say  it  leads  to  defective  hearing,  for  the  jingle  of  small  coin  ic  so  sweet 
to  the  ear  that  many  a  fellow  adds  keys,  nails  and  tool  checks  to  swell  the 
sound  so  that  in  time  he  becomes  stone  deaf  to  the  ring  of  real  money. 
Apprentice  cramp  is  a  disease  that  carries  off  many  of  the  first  yearers  and 
deters   many   other   desirable    fellows   from   becoming   apprentices.      Another 


trouble   is  the   discovery  that  physically  he   is  not  adapted   to  the   trade   '  ■ 
has  started,   yet   rather  than   start  another  at   first  year   rate   he   drops  or. 
This  is  a  loss  to  the   railway  as  well  as  to  the  boy  and  it's  up  to  them  : 
remedy  it.     The  high  school  boy  of  to-day  is  more  inclined  to  mechani 
than   ever  before  if  the   rate  paid  was  more  proportional  to  his  wants. 

The   classroom   is   the   smoothing   iron   that   rubs   out   all   the   wrinkles 
discontent,   for   the  apprentice   looks   forward  to  these   hours  with   pieasur 
"Up  to  the  college,"  has  almost  the  ring  of  "come  on  to  the  ball  game,"  a. 
the  class  instructor  is  regarded  as  a  'dad'  by  all  the  boys.     Even  the  fello 
who  went  in  with  a  sneer  goes  out  with  a  thank  you.     Next  to  the  scho 
is   the    club;    here    the    apprentice    spreads   his   wings   for   his   first"  flight   • 
oratory,    here    he   gets    used   to    hearing    his    own   voice    and    gets   over   t! 
scare  of  the  sound  of  it,  here  he  also  sharpens  up  his  wits  for  defense..: 
his  tongue   for  attack  and  here   he  talks  railway,   reads  railway,  and  growi 
to  be  a  railroader. 


FEDERAL  LOCOMOTIVE  BOILER  INSPECTION  BILL 


The  substance  of  the  bill  whicli,  after  nearly  a  year  of  dis 
cussion,  hearings  and  investigation  of  the  subject,  passed  th- 
Senate  on  January  10,  and  the  House  on  February  7  is  give, 
below :  • 

Section  i.    Applies  to  all  interstate  railways. 

Section  2.  From  July  i,  191 1,  it  shall  be  unlawful  to  use  any 
steam  locomotive  in  moving  interstate  traffic  unless  the  boiler 
and  appurtenances  arc  in  proper  and  safe  condition  to  mov.* 
traffic  without  unnecessary  peril  to  life  or  limb;  and  all  boilers 
shall  be  inspected  [by  the  roads],  in  accordance  with  rules  to  be 
prescribed,  and  be  able  to  withstand  tests  provided  by  *uch  rules. 

Section  3,  The  President,  by  and  with  the  advice  and  consent 
of  the  Senate,  is  to  appoint  a  chief  inspector  of  locomotive  boil- 
ers (salary  $4,000)  and  two  assistant  chief  inspectors  (salary 
$3,000  each). 

Section  4.  The  chief  inspector  is  to  divide  the  country  into 
50  districts,  and  an  inspector  is  to  be  appointed  for  each  district; 
salary  $1,800,  with  $600  for  office  rent,  stationery  and  clerical 
assistance.  These  50  inspectors  are  to  be  appointed  by  the  Inter- 
state Commerce  Commission  after  competitive  examinations, 
according  to  the  rules  of  the  Civil  Service  Commission.  The 
chief  inspector  is  to  prepare  a  list  of  questions,  which,  when  ap- 
proved by  the  Interstate  Commerce  Commission,  is  to  be  used 
by  the  Civil  Service  Commission  as  a  part  of  its  examination. 

Section  5.  Each  carrier  shall  file  its  boiler  inspection  rules, 
which,  after  hearing  and  approval  by  the  commission,  shall  be 
come  obligatory  on  such  carrier.  If  the  rules  are  not  duly  filed, 
the  chief  inspector  shall  prepare  rules  for  that  carrier.  A  carrier 
may  change  its  rules  from  time  to  time,  on  approval  by  the  In- 
terstate Commerce  Commission.  The  general  rules  for  the  in- 
spectors are  to  be  prepared  by  the  chief  inspector  and  approved 
by  the  commission. 

Section  6.  Each  inspector  is  to  become  familiar,  so  far  as 
practicable,  with  the  boilers  in  his  district;  and  make  persona! 
inspections  from  time  to  time  as  may  be  necessaty  to  carry  out 
the  law  and  as  may  be  consistent  with  his  other  duties.  His  first 
duty  shall  be  to  see  that  the  carriers  obey  the  law  and  repair 
defects  promptly.  Each  carrier  must  send  to  the  inspector  du 
plicate  sworn  reports  of  each  inspection  and  also  of  what  has 
been  done  to  repair  defects  found  by  inspection.  An  inspector 
finding  a  boiler  out  of  order  is  to  notify  the  carrier  in  writing 
and  thereafter  the  boiler  must  not  be  used  until  repaired.  Within 
five  days  the  carrier  may  appeal  to  the  chief  inspector  for  re 
examination  and  another  man  must  then  re-examine,  within  1.= 
days;  if  still  dissatisfied,  the  carrier  may  within  30  days  appeal 
to  the  commission,  which  may  overrule  the  inspector  or  the  chief 
inspector.  Pending  either  appeal,  the  inspector's  first  decision 
shall  stand. 

Section  7.  The  chief  inspector  shall  make  an  annual  report  to 
the  commission. 

Section  8.  Boiler  accidents  resulting  in  serious  injury  or  death 
must  be  forthwith  reported  in  writing  and  the  chief  inspector 
shall  investigate  or  order  investigation.  Parts  of  damaged  boil- 
ers must  be  kept  so  that  they  can  be  seen  by  the  inspectors.  Thtr 
commission  may  at  any  time  call  on  the  chief  inspector  for  a  re- 
port of  any  accident  and  may  publish  the  same  with  recommen- 
dations. Such  reports  must  not  be  used  as  evidence  in  suits  for 
damages. 
Section  9.     Penalty  for  violation  $100. 
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DEVELOPMENT  OF  THE  HIGH  DUTY  LATHE 


■'  !ie  powerful  machine  shown  in  the  illustration,  designed  and 
biii'i  by  the  American  Tool  Works  Co.  of  Cincinnati,  O.,  repre- 
cciits  the  latest  developments  in  high  duty  lathes,  and  in  power, 
fjige  of  work  and  convenience  is  an  advance  over  similar  sizes 
of  previous  design.  Some  idea  of  the  enormous  power  of  these 
!:;trcs  may  be  gained  from  the  fact  that  for  motor  drive  the 
biiiklers  recommend  a  20  h.p.  motor,  and  guarantee  the  machine 
t'.  work  without  strain  under  continuous  service  of  50  per  cent. 
Gvi  rload  of  the  motor.  Although  these  lathes  are  strictly  new  in 
di  -iun  they  are  by  no  means  still  in  the  experimental  stage,  as 
til',  builders  have  installed  several  lots,  and  in  every  case  they 
iia\e  exceeded  expectations. 

.An  analysis  of  these  machines  is  replete  with  interest.  The 
severe  duty  required  of  a  lathe  of  this  size  has  been  given  most 
careful  study  and  every  vital  point  is  fully  developed.  The 
exceptional  sOjidity  of  the  machine  deserves  particular  mention, 
as  an  abundance  of  metal  is  used  just  where  it  is  needed  to 
injure   the   utmost    rigidity,   thereby   overcoming   practically   all 


A  constant  speed  motor  either  of  the  direct  or  alternating 
current  type  is 'located  on  top  of  the  patented  geared  head, 
which  is  the  triple  geared  type,  and  is  connected  to  the  main  driv- 
ing shaft  through  spur  gearing.  Sixteen  spindle  speeds  are  ob- 
tainable through  a  medium  of  positive  clutches  and  slip  gears,  the 
clutches  being  of  the  selective  type  easily  engaged,  while  the 
teeth  of  the  slip  gears  are  machine  rounded,  thus  causing  them 
to  slide  easily  into  mesh,  on  the  same  principle  as  many  auto- 
mobile transmission  gears.  The  gears  are  all  mounted  on  long 
bronze  sleeves  which  arc  oiled  by  means  of  eight  feed  oilers 
from  the  outside  of  the  head.  A  distinctive  feature  in  this  new 
design  is  the  fact  that  of  the  16  speeds  provided,  8  are  obtained 
directly  through  the  spindle  gear  and  the  other  8  through  the 
face  plate  drive.  It  will  be  recalled  in  this  connection  that  in 
the  usual  type  of  triple  geared  lathes  only  one-third  of  the 
speeds  are  obtained  through  the  face  plate  drive.  This  arrange- 
ment necessitates  using  the  spindle  gear  drive  for  a  great  deal 
of  heavy  turning  on  large  diameter  work.  In  the  case  of  the 
new  machine  under  consideration  this  is  handled  through  the 
face  plate  drive,  thus  relieving  the  spindle  of  the  enormous 
strain. 
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chatter  and  vibratior,  r.nd  resuhiny  'n  true,  smooth  work.  A 
minimum  of  power  is  wasted  throughout  the  drive  because  of 
the  reduction  in  the  number  of  running  parts,  together  with  the 
most  direct  form  of  drive  to  the  main  spindle  and  through  the 
lied  gears.  This,  coupled  with  excellent  lubrication,  insures  the 
!!is;hest  percentage  of  power  delivered  to  the  tool.  Steel  gears, 
'  iiich  are  liberally  distributed  throughout  the  machine  where 
'  pcrience  has  shown  them  to  be  necessary,  are  of  the  coarsest 
".'uch  practicable,  and  cut  from  the.  solid  with  special  cutters, 
•  o  range  cutters  being  used. 

'  he  lathe  bed   is   of   deep   section,   ex/ceptionally   heavy,   and 

'  loroughly  braced  by  cross  box  girths  at  short  intervals  its  entire 

■  "gth,  a  construction  which  affords  a  degree  of  rigidity  suffi- 

•^■nt  to  resist  the  heaviest  cuts  without  vibration.     This  is  the 

^iinerican  Tool  Works  Co.'s  patented  drop  "V"  pattern,  which 

ives   great    additional    swing,    and    permits    of    deepening    the 

irriage  bridge  more  than  is  possible  with  the  "standard"  form 

'  bed.    The  bed  is  further  strengthened  by  a  web  cast  through 

iC  center,  which  carries  a  rack  for  engaging  the  pawl  dropped 

Tom  the  tailstock.    The  "Vs"  are  large  and  accurately  scraped, 

"id  the  wall  at  the  tailstock"  end  is  cut  out  to  permit  of  slipping 

^'■e  tailstock  off  without  taking  out  the  bolts.    The  gear  box  and 

'I ad   screw   bearing   are    seated    with   tongued    and   groove    fit, 

icreby  securing  accurate  and  permanent  alignment.     The  steel 

'eed  rack  is  of  best  quality,  with  teeth  cut  from  a  solid  bar. 


The  fundamentar  speed  changes  are  made  through  the  manip- 
ulation of  the  levers  on  front  of  the  headstock.  The  motor 
speeds  can  be  comparatively  high,  700  to  1,000  r.p.m.,  thereby 
keeping  down  the  size  as  well  as  the  first  cost.  All  of  the  speed 
changes  can  be  made  without  stopping  the  central  drive,  as  the 
.machine  may  be  started  and  slowed  by  means  of  a  friction 
clutch  which  engages  and  disengages  a  drjving  pulley  or  motor 
gear  from  the  shaft.  This  clutch  is  operated  by  lever  with  a 
very  sensitive  control,  thus  enabling  the  operator  to  quickly 
make  the  various  speed  changes.  The  positions  of  the  lever  for 
the  various  spindle  speeds  are  plainly  indicated  on  the  index 
plate  on  the  front  of  the  head.  This  plate  has  been  very  care- 
fully worked  out  and  every  lathe  operator  will  appreciate  its 
simplicity  and  the  ease  with  which  each  spindle  speed  is  obtained 

One  of  the  most  notable  features  of  these  new  lathes  is  the 
rapid  change  gear  mechanism.  All  gears  at  this  point  are  of 
steel,  the  material  used  being  of  the  verj-  best  obtainable, 
either  of  bar  steel  or  drop  forgings.  The  mechanism  is  em- 
bodied in  a  self-contained  unit  carried  on  the  front  of  the  bed 
and  provides  32  fundamental  changes  of  threads  ranging  from 
one  to  14  per  inch.  In  addition  to  this  a  compound  quadrant 
gear  is.  provided  on  the  end  of  the  bed  whicfi  will  furnish  16 
additional  changes,  thus  affording  48  thread  and  feed  changes, 
ranging  from  one-half  to  28  threads,  including  14!/$  pipe  thread, 
and  from  4  to  244  cuts  per  inch.    The  32  changes  in  the  box  are 
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all  obtained  through  the  medium  of  a  cone  and  tumbler  gear  furniture  cars  of  light  capacity,  the  weight  of  the  car  allow,   a 

and  two  sliding  clutches  of  the  selective  type.    'Anyone  of  these  higher  braking  power  in  total  than  corresponds  with  its  capac.  y. 

changes  may  be  instantly  obtained  while  the  machine  is  run-  It  is  of  extreme  importance  that  the  capacity  of  the  wheel  sho!  Id 

ning.    The  quadrant  mentioned  also  provides  means  for  obtain-  correspond  with  the  intensity  of  the  braking  power  of  the  car 

ing  through  loose  gears  any  odd  rates  or  feeds  which  may  from  It  is  doubtful  if  one  wheel  in  a  million  would  break  in  s  r- 

time  to  time  be  desired.     The  cone  gears  are  all  of  the  Brown  vice  if  applied  to  such  cars  as  we  may  reasonably  infer  are  spt  i- 

&  Sharpe  20°  involute  pointed  design  which  provides  an  excep-  fied  in  the  M.  C.  B.  recommendations  for  each  capacity.     It  is 

tionally  strong  type  and  greatly  facilitates  the  engaging  of  the  therefore  important  that  the  recommendations  be  closely  stud    d 

gears  while  running.  and  followed — they  are  as  follows :                , 

.  One  great   feature  of  this  quick  change   mechanism  which  is  .Master    Car    Riuders'    Recommended    Weights,  of    Chilled    Iron    '  .^r 

distinctively  superior  and  cannot  be  found  in  other  designs,  is      ^^j^^j  ^^  ^^,,^^, .^."^^"c25  lbs.  675  lbs.  725    ,s 

that  which  eliminates  the  necessity  of  speeding  up  at  any  time      Axle  capacity  22,000  lbs.      31,000  lbs.      38,ooo    ,s. 

,  ,   ^,        j.Q.  ,    J.       ,  \,  J         rr-T  ,,  ,  Gross  load   88,000  lbs.     124,000  lbs.     152,000     ,s 

for  any  of  the  different  feeds  or  threads.     The  coarse  threads      Deduct  car  capacity co,ooo  lbs.      8S,ooo  lbs.    110,000     s! 

niifl    foprls   are   nil    nhfainprl    fhroiifrh   thp   rnnp     nnH    no   mprnhpr    in         Weight    of   car 28,000  lbs.        36,000  lbs.        42,000      s! 

ana  tceas  are  an  oDtamea  mrougn  tne  cone,  ana  no  memoer  m       ^,^g^^.  ^^^^^^^  ^^  .-q  per  cent 19,600  lbs.      25,200  lbs.      29,400    ,s 

the    box    at    any    time    runs    faster    than    the    initial    driving      

T,            ,           r  ^i  •               .......                 ^               I  ...      ^1            •    ...  Note. — 80,000-lb.   and  100,000-lb.   capacity  cars  calculated  at  10  per  c    it 

gear.     Ihe  value  of  this  construction  must  appeal  to  those  inter-  excess  load.                         '               '^      '                                   *^ 

ested  in  and  familiar  with  lathes.     The  index  plate  completely  Summary.                               r,    ,    « 

.      .       ,    ,.      .             ,     ,                                      ,        ,                ,     .  Gross  Load.          Brake  Pres?     e. 

worked  out  is  in  full  view  of  the  operator  on  the  front  of  the      f.ss-lb.  wheel  designed  for 88,000  lbs.  19,600     s. 

,  1      ,  .r  i.        *i-         r  I     iu  t  r      J         f)75-lb.  wheel  designed  for 124,000  lbs.  25.200     ,s 

gear  bqx,  and  shows  the  exact  setting  for  each  thread  or  feed.        o^.ib.  ^heei  designed  for 152.000  lbs.  29.400    1 

The  detail  construction  of  the  head  is  of  much  interest,  and  The   brake   pressure   under   the  majority  of   equipment   is  70 

in  that  connection  the  point  is  very  important  that  all  driving  per  cent,  of  the  light  load  of  the  car,  and  using  this  as  stand;  rd 

is  done   cither  through   short  shafts   or  through  sleeves,  there  we  may  determine   the  brake   pressure   corresponding   to   e;  .:h 

being  no  long  shafts  in  torsion  at  any  time,  thus  eliminating  all  wheel.     Heat  is  developed  through  brake  friction;  therefore,  Mc 

possibility  of  binding  or  chatter.    All  gears  in  the  driving  mech-  brake  pressure  when  continuously  applied  represents  the  rate  at 

anism  are  of  unusually  coarse  pitch,  and  the  pinions  are  made  which   heat   is   being   developed,   other  things   being  equal,   and 

of   steel  cut   from   the   bar.     Another   very   important   point   in  therefore   brake  pressures   should  be   proportional  to  that  part 

connection  with  the  head  construction  is  the  elimination  of  all  of  the  wheel  which  resists  the  temperature  stresses— the  plate, 

loose  gears   from  the   spindle.     The  spindle   is   of  high  carbon,  The  question  arises  just  how  to  determine  the  relation  of  the 

hammered  steel,  accurately  ground,  and  has  a  hole  2^  in.  its  vvheel  to  the  brake  pressure.    As  stated  above,  we  assume  tl  at 

entire  length.     The   bearings  are   of  the  best  quality   phosphor  the  conditions  as  laid  down  by  the  M  C.  B.  Association  are  tn- 

bronze,  and  equipped  with  sight  feed  oilers.    It  is  of  taper  form,  tirely  satisfactory,  and  by  considering  the  braking  strength  of  tiie 

a  construction  common  to  wheel  lathes.     The  only  gear  on  the  plate  .to  vary  as  the  square  of  its  thickness,  and  its  strength  in 

same  spindle  with  the  driving  gear  is  set  close  against  the  front  tension  when  resisting  temperature  stresses  to  vary  directly  as 

spindle   bearing.      The    spindle    is    therefore    at    no   time   under  its  thickness,  Table  No.  i  was  prepared  for  and  published  by  the 

severe  torsional  strain.     This   feature  adds  greatly  to  the  life  Association  of  Manufacturers  of  Chilled  Car  Wheels. 

of  the  bearings  and  the  alignment  of  the  spindle.  Tabm;  No.  1. 

There     are     other     features     worthy     of     mention     such     as     tiie  Thickness   of   Plates    Required   in    Cast    iron    Wheels   10    which    Brakes    Are 

ability    to    draw    the    rack    pinion    from    the    feed    rack    when  Thickness  of          ^^  '^  '               Thickness  of 

cutting    threads,    the    impossibility    of    simultaneously    engaging  ?},lito^^             Reji'r'edin             Br^aldng         Added  to  T^ke,    T^^ 

the    feeding   and    screw   cutting   mechanism,    the    fact   that   all  ^  ,f"    ,             £ach  Wheel  to          Power               Care  of      '           of 

...            .,                                      ,            ,                ,               .             ...*^   Wheels.  Safelv  Carry               of  Car.              Temperature              Trea  i 

gears  and  pmions  m  the  apron  are  of  steel,  cut  from  the  solid  the  Load.        •                               Stresses.                  1 

with    special    cutters;    hardened    and    ground    studs    and    shafts,  ^ro"Soo'                   ^".'m"'                ^°2,500                ^"le"'           ^"'.'!" 

and  the  extra  heavy  carriage  which  is  13  in.  wide  and  unusu-  Bo'onn                      '*-                    i5,ooo                  .19                   ...^^ 

ally  deep.     Since   a  lathe  of  this  size  requires   easy  access  to  7oiooo                      !48                    20^000                  !s6 

crane  service  and  is  frequently  operated  overtime,  it  is  consid-  ll'sm                     iss                   isjooo                 ill.                 ^-' 

cred   the  best  practice  to   provide    for    individual   motor   drive.  no'ooo                       'bo                     lo'ono                   'I?                   ^'^ 

The  lathe  is  then  a  complete  unit  and  can  be  operated  at  any  120^000                      ies                    32,'50o                  .'41                  iis" 

.•_           -^u       *                ■          .^u              i.      1                         1       .        T.       1  130,000                              .65                           36,000                         .44 

time  without   runnmg  the  central  power  plant.     It   also  over-  1 40^000                      .68                    37,500                  ai               •  2.0 

comes  the  difficulty  of  drive  experienced  when  the  machine  is  Jeo'ooo                       "73                     42*500                   '53                   2'i 

to  be  located  far  from  the  line  shaft  or  in  places  where  it  is  not  iTOJooo                   •  [76                    45iooo                  iss 

»•      1            J      •      ui      ...      •      .1   it  180,000                               .77                            47,500                         .68                         2.2 

practical  or  desirable  to  install  one.  looiooo                        .79                     5o;ooo                   !62 

200,000  ,81  52i500  .86  2.3 

■^  210,000                               .84                            55,000                         .69 

220,000  .86  57,500  .78  2.5 

230,000  .87  60.000  .76 

STANDARDIZATION  OF  CHILLED  IRON  CAR  ^lo.ooo                       .89                    62.500                   .78                   ... 

WHEELS*  Table  No.  2. 

Weights    of    Various    Diameters    of    Wheels    with    uifterent    Thicknesses   of 

Plates. 

Weight  of  Wheels 

During  the  year  1909  the  M.  C.  B.  Association  recommended  Thickness 

as  standard  three  weights  of  chilled  iron  wheels,  viz.,  the  625-lb.  -^^^^^l        ^_         ^^_         ^J^          f«,'-         ^6  m.          24  n. 

for  cars  of  6o,ooo-lb.  capacity;  the  675-lb.  for  cars  of  8o,ooo-lb  ^^             640             550             480             440             390             s  • 

.                                              „        r                            r                         ,<                      ■              r^,  •"*                     "°°                    ^'''5                    600                    455                    405                    3   •' 

capacity,  and  the  725-lb.   for  cars  of  100,000-lb.  capacity.     The  .75             690             600             525             470             420             3  i 

performance  of  these  wheels  is  practically  perfect  when  operat-  \ll              7J0             650             575             500             450             4   ' 

ing   under   conditions   which    can    reasonably   be    interpreted    as  -^^              ^J.^             ^J^             ^^^             520             465             4  1 

conforming  to  those  of  the  three  classes  of  cars.    It  would  natu-  1.O6              830             725             640             560             496             4   ' 

rally  be  supposed  that  the  equipment  of  all  railways  would  be  \'\l            Ho             ^^5           ^^^q            600            625            4  ' 

divided  into  three  classes  so  that  all  items  of  service  1  elating  to  }l^              2|®             ^22             Z22             5?2             ^*^ 

the  wheel  should  be  proportionate  to  the  62S-lb.,  675-lb.  and  725-  1.37             980            850            740            660 

,.           ,        ,        ,,ru-i       ^u-      •      ^               e                              ^     ^          J                      /       r  1*3                  1010                   875                   760 

lb.  wheel.    While  this  is  true  of  90  per  cent,  to  95  per  cent,  of  1.50            1040             900 

the  equipment,  there  has  been  a  tendency  of  late  in  certain  sec-  Table  No.  i  divides  the  required  thickness  of  the  plate  requir  d 

tions  to  increase 'the  percentage  of  brake  pressure  to  the  light  in  a  wheel  for  ordinary  railway  service  in  two  parts: 

weight  of  the  car,  and  in  the  case  of  refrigerator  cars  and  heavy  i. — That  required  to  carry  the  load. 

T7Z  .     .    r                        A  u    nr  c  I'll        .  »v,    T                  .•        r  2. — That  required  to  resist  temperature  stresses  as  represent  a 

*  Abstracts  from  a  paper  read  by  W.  S.  Killam  at  the  January  meeting  of  ^                     »         «.o  ci.  .,.4/  ^ 

the  Western  Ry.  Club.  by  brake  pressure. 
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thr 
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sum  of  these  quantities  gives  the  required  thickness  of 

:ite  in  the  wheel. 

le  No.  2  has  also  been  prepared  for  the  Association  of 

ifacturers  of  Qiilled  Car  Wheels  to  show  the  approximate 

t  of  a  wheel  for  all  usual  diameters  when  the  thickness  of 

is  specified.    With  these  two  tables  at  hand  it  requires  but 

a  Riirment  to   decide  whether  any  wheel  harmonizes   with  the 

sef  •  "c  conditions.    The  method  of  using  the  table  is  as  follows : 

K    imple. — What  wheel  should  be  used  under  a  refrigerator 

car  ■  aving  a  gross  load  of  90,000  lbs.  and  braking  pressure  of 

37,:.<x)  lbs.?     Referring  to  Table  No.  i  we  have  the  following: 

Thi  -'CSS  of  plate  corresponding  to  gross  load  of  90,000  lbs 55  in. 

Xhi   -"I'ss  to  be  added  on  account  of  37,500-lb.  brake  pressure...-.       .47  in. 

Total  thii.kness  of  plate 1.02  in. 

Rtft  i .  ing  to  Tal  le  No.  ?.  weight  of  wheel  i.^: 700  lbs. 

Table  No.  i  is  for  use  only  when  considering  cars  in  miscel- 
lanu'us  service,  that  is,  where  cars  of  all  classes  are  coupled 
togciher  in  one  train;  the  apphcation  of  this  rule  is  simply  to 
proi'uce  a  distribution  of  retarding  force  to  each  wheel  in  pro- 
portion to  its  size.  When  the  trains  are  made  up  of  the  same 
kind  of  cars  and  operated  on  heavy  grades,  another  principle 
applies.    In  this  case  the  wheels  are  all  alike,  and  the  braking 


Gross  Load  50  tons. 

Thickness  plate,  in  inches,  to  carry  load.'. 58 

Additional   thickness   for  grade 10 

Total    thickness    ......,••».,» w.. «.......;'   .68 

Weight    of    wheel,    lbs 675 

Gross  Load  40  tons. 

Thickness  plate,  in  inches,  to  carry  load 52 

Additional    thickness   for   grade 08 


Total    thickness    . . 
Weight    of    wheel,    lbs. 


.60 
550 


.58 
.20 

.78 
612 

.62 
.16 

.68 
575 


.58 
.30 

.88 
651 

.52 
.24 

.76 
604 


.56 
.40 

.»8 
692 

.52 
.32 

.84 
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•-         V     '•       "CHART    TO    AID   IN    C«00SING    WHEELS. 

power  uniform  on  all  cars,  hence  the  rate  at  which  heat  is  pro- 
duced is  determined  solely  by  average  gross  load  and  the  rate  of 
grade.  In  this  case  it  is  entirely  immaterial  how  brake  pres- 
sures are  palculated,  for  it  is  self-evident  that  sufficient  braking 
P<  xer  for  each  car  must  be  used  to  offset  the  gravity  effect 
of  the  average  gross  load  per  car,  and  no  Aore  or  no  less.  To 
take  care  of  this  situation  Table  No.  3  has  been  prepared. 

-  his  table  shows  how  the  weight  of  the  wheel  should  vary 
^'  h  operating  conditions  and  is  intended  as  a  guide  for  choos- 
'n.'  the  proper  standard  wheel  to  suit  any  operating  condition. 
F:  rn  the  experience  gained  in  observing  the  performance  of 
tr  i'ls  made  up"  of  fully  loaded  cars  of  one  kind  and  operated 
0:1  4  per  cent,  grades,  such  as  often  occurs  in  mining  districts, 
*«:■  maximum  safe  operating  conditions  for  wheels  have  been 
«''  blished  and  are  shown  in'  Table  No.  3. 


'I 
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Table  No.   3. 

Effect  of  Gross  Load  and  Grade  on  Wheel  Design. 

Gross    Load    75    tons.  1% 

Kness  plate,  in  inches,  to  carry  load 71 

■'tional   thickness    for   grade 16 


.,    .  Total    thickness 86 

>     ght  of  wheels,   lbs 646 

Gross  Load  60  tons. 

^    -kness  plate,  in  inches,  to  carry  load 68 

•^   ^itional    thickness   for   grade 12 

,     .  Total  thickness 75 

'^   !«ht    of    wheels,    lbs 600 


2% 
.71 
.30 

3% 
.71 
.45 

4% 
.71 
.60 

1.01 
706 

1.16 
766 

1.31 
825 

.63 

.24 

.63 
.36 

.63 

.48 

.87 
650 

.99 

700 

1.11 

750 

Use  of  Tables. — These  tables  furnish  a  ready  means  of  ex- 
amining any  operating  condition  of  freight  cars  and  freight  en- 
gine tenders  to  determine  whether  the  wheels  are  properly 
standardized.  The  tables  represent  the  maximum  safe  combi- 
nation of  load  and  braking  power  that  are  safe  for  chilled  iron 
wheels.  The  safe  operating  stress  for  the  wheel  is  governed 
by  the  properties  of  metal  of  which  the  wheel  is  composed. 
Operating  conditions  of  load,  grade  and  brakage  are  fixed  by 
the  railway.  The  obvious  responsibihty  of  those  having  charge 
of  standardization  of  wheels  is  to  harmonize  the  wheel  to  the 
maximum  conditions  under  which  it  must  operate.  Tables  No. 
I  and  No.  3  are  to  be  used  exactly  as  tables  for  the  strength 
of  I-beams,  channels,  angles,  etc. 
Graphic  Chart. — As  a  further  aid  in  choosing  wheels  for 
various  conditions,  a  chart  has  been  pre- 
pared which  extends  beyond  the  limit  of 
present  freight  cars.  The  object  of  this 
chart  is  to  show  in  what  classes  of  equip- 
ment brake  pressures  are  likely  to  be  in  ex- 
cess of  safe  wheel  practice.  Fortunately 
the  cars  at  present  under  which  the  wheels 
are  not  properly  standardized  are  compara- 
tively few,  and  the  remedy  is  easily  ap- 
plied. 

'ihe  vast  majority  of  wheels  are  properly 
standardized  and  the  improper  standards 
exist  in  a  very  small  percentage  of  cars. 
This  is  all  the  more  reason  why  these 
errors  should  be  corrected.  The  total  per- 
centage of  refrigerator  cars  is  only  1.36 
per  cent.,  and  there  is  probably  about  the 
same  percentage  of  furniture  cars.  There 
are  several  ways  in  which  corrections  can 
be  made.  The  recent  tendency  is  to  ob- 
literate the  different  classes  of  cars  by  build- 
ing a  few  cars  of  the  smallest  capacity,  hav- 
ing largest  brake  pressure,  thus  placing  these 
cars,  as  far  as  the  wheel  requirements  are 
concerned,  in  the  heavy  class,  and  a  wheel 
should  be  made  to  take  care  of  all  such  non- 
standard cars. 
This  wheel  would  be  tbe  625-lb.  wheel  with  75  lbs.  added  to 
the  plates;  in  other  words,  what  is  needed  is  a  heavy  wheel 
with  small  center  core  size.  The  result  of  such  a  standard 
would  be  the  practical  elimination  of  wheel  troubles  in  the  im- 
portant class  of  cars  handling  perishable  freight  where  it  is  im- 
portant that  delays  should  not  occur.  If  it  should  be  impractical 
to  have  a  standard  wheel  for  refrigerator  and  heavy  furniture 
cars,  then  the  alternative  is  to  have  but  one  wheel  for  all  classes 
of  cars.  Thfs  would  be  far  more  expensive,  as  it  would  be 
necessary  to  increase  the  weights  on  95  per  cent,  of  the  60,000- 
Ib.  class  of  cars  because.  5  per  cent,  of  this  class  require  heavy- 
wheels.  It  is  not  practical  to  use  the  present  standard  675-lb. 
wheel  for  refrigerator  cars,  for  in  the  first  place  making  the 
core  size  smaller  would  add  at  least  ten  pounds  to  the  hub  and 
the  weight  would  then  be  685  lbs.  It  becomes  necessary,  if  the 
675-lb.  standard  is  maintained,  to  take  ten  pounds  of  metal  from 
the  plates.  The  tread  of  the  675-lb.  wheel  is  much  heavier  than 
required  for  the  gross  load  carried  by  refrigerator  cars,  hence 
the  final  result  would  be  but  a  slight  improvement  over  the 
625-lb.  wheel. 

Another  solution  is  to  abandon  the  present  675-lb.  wheel  and 
use  the  725-lb.  under  both  80,000  and  ioo,ooo-lb.  cars,  because  in 
many  cases  there  is  no  difference  to  speak  of  in  these  two 
classes,  and  better  service  would  be  secured  in  the  8o,ooo-lb. 
class.    The  standards  would  be : 
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725-lb.  wheel  for  80,000-lb.  and  ioo,ooo-lb.  capacity  cars.  in   ordinary   service.     This    coupled   with   the   desire   to   give   a 

700-lb.  for  refrigerator,  furniture,  and  other  heavy  cars  of  the  higher   factor  of   safety  in  engine  service   demands  a  wheel  in 

60,000-lb.  capacity  class,  and  also  for  70,000-lb.  capacity  cars.  which  all  parts  are  proportioned  to  the  stresses  which  are  kno  .  n 

625-lb.   for  ordinary  6o,ooo-lb.  and  less  capacity  cars,  and  the  to  apply  to  the  wheel, 

lighter  refrigerator  cars.  Table   No.  5  shows  in  general  the  weights  of  wheels  wh   h 

This  would  be  the  best  solution,  as  it  would  take  care  of  all  should  be  used  in  engine  tender  and  engine  truck  service, 

cars  of  the  8o,000-lb.  class  which  have  a  braking  power  in  ex-  Table  No.  5. 

cess  of  that  of  the  average  80,000-lb.  class,  such  as  refrigerator  "                  "^'^'sht  of  Engine  Tender  Wheels 

_,,                 .,                  ,    .  Thickness         Weight 

cars,  lurniture  cars,  etc.     Ihe  725-lb.  wheel  is  correct  for  most  Caracitv,        Weight             Total             of  Plates           of                 Size 

loo,ooo-lb.  capacity  service.     There  are  a   few  cases,  however,  ^als.^  "        -Tank-            L'oob          "  ^^es "'      "^eSS'"        "aV^x' ": 

of   dairy  products  cars   and  special  cars  of   very   heavy  weight  <.ooo            28,000              80,000                .76              600            4^   x    s 

,.,,.             .                 .   ,      ^     ..                               •'              •'           "  5,000               35,000               100,000                   .87                 660               i^A    x     i, 

which  would  require  special  consideration.  6  000            42  000            120,000             1.00             700            5x9 

It  is  the  custom  with  most   railways  to  purchase  the  three  HH           ^'Z           ItlS             III             lit           Ia  I    I 

weights   of   M.   C.    B.    wheels   and   use   them   indiscriminately   in  9,000             63,ooo             iso.ooo               1.37               830             S'/i    x     0 

,      .    ,  .                 „         A                                    •          .1             1      -.L                    -J        J  10,000               70,000               200,000                 1.50                 860               «J5    x    i2 

freight,  engint  and  passenger  service,  the  only  item  considered  ^^^j^^^  ^^  E„gi„^  .j.^^^^  Wheels, 

being  the  weight  of  the  wheel  and  size  of  journal.     Fairly  good  For  Less  Than                For  6,000  to            For  12,000 1 

,  ,    u     I  .,        f   n         AC           ^u-              .•                      J         u          u     1  Diameter.                    6,000  Pounds                12,000  Pounds            16,000  Poui  is 

results   have    followed    from   this   practice   on   roads   where   brakes  Pressure.                          Pressure.                          Pressure 

are  seldom  applied  to  prevent  too  high  an  acceleration  of  speed  ^4  ins.                       4^o  lbs.                       450  lbs.                       480  lbs 

on  descending  grades,  but  on  heavy  grades  where  the  condi-  28    "                       6lo  "                        560  "                       600  " 

J           ^u          u      1                        .        .1.         xu                J-          1  30     "                              575    "                               635    "                             680    " 

tions   imposed  on  the  wheel   are   greater   than  those   ordinarily  33    •<                        gso   "                         735   "                        800   " 

encountered  in  freight  service  for  the   same    weight  of  wheel.  A  great  many  passenger  cars  are  equipped  with  chilled  ir.  n 

special  consideration  is  required.     This  subject  has  been  given  wheels   and  no   failure  has   been   reported  in  years   in   regular 

careful  consideration   during  the  last  two   or  three  years  and  passenger  service. 

designs   have   been   developed   which    answer   every   service   re-  Table  No.  6. 

«„;,«^««*  Weight  of  Passenger  Car  Wheels, 

quirement.  "                                 Thickness     Weight 

In  making  up  the  designs  for  wheels  in  service  under  engine  ^       .                    Weight            Total       of  Plates         of         ,1'^*"! 

....                                                           "  Capacity.                     of  Car.                Load.        in  Inches.     Wheels.       Journal. 

tenders  the  same  relation  to  service  conditions  are  followed  as  8   Whl.   Trk.             20,000            35,000            .68           600           3^  x  7 

shown  in  Table  No.  i,  which  is  based  upon  the  M.  C.  B.  recom-  %     ".        '.'.               Hfolo            tlfoll            .1?          625          ly.  x  I 

mendations  for  freight  service.     The  difference  between  engine  «      ;)        ",               SMOO            esiooo           ^.93           675           g  x  7 

tender  service  for  a  given  gross  load  and  freight  service  for  an  s     "        "               70^000            90I000          i!i8          775          3H  x  7 

equal  load  is  that  the  weight  of  the  tender  when  empty  is  much  ^l      "        "               ^^^l           Jg^looo           lioo           700           4j|  x  8 

greater  than  that  of  a  freight  car:  because  the  tender  is  always  8     "        "               ooiooo          iiolooo          1.43          845          4>4  x  s 

.,,,,,     ^.       ,,  .                        .             ,                ...                      •'  12       "          "                   90,000             110,000             1.06             725             *'A  x  S 

partially  loaded,  the  braking  power  is  made  at  a  higher  percent-  a     "        "             100,000          120,000          1.56          875          5x9 

age  than  is  common  in  freight  service,  so  that  the  temperature  ]l      '!.        W             J^g.'Soo          umSo          \fx          III          \a  x  8 

stresses  in  tender  wheels  are  very  much  greater  than  in  any  of  i'-'      "        "             i4o!ooo          leoiooo          1.43          845          454  x  s 

the  cars  in  the  same  train ;  for  example :  The  weight  of  wheels  for  passenger  service  is  shown  in  Table 

Let  us  assume  a  tender  having  a  capacity  of  8,000  gal.,  using  Xo.  6.    This  is  based  largely  on  Table  No.  i,  although  it  is  self- 

an  axle  with  syi  in.  x  ro  in.  journals.    The  items  relating  to  the  evident  that  the  factors  for  passenger  service  are  different  than 

wheel  problem  are  as  follows:  those  for  freight  service  in  that  the  tonnage  to  be  controlled  by 

Weight  loaded  L   150,000  lbs.  the  brakes  is  less,  and  therefore,  for  continuous  application  of 

Be'^V^sure  kt'gb'per'cent:: ::::::: ::::::::  SMOolbs"  the  brakes  less  braking  power  is  required.  However,  as  pas 
It  will  be  noted  that  as  far  as  the  load  is  concerned  an  axle  ^enger  trains  require  special  factors  of  safety,  the  wheels  should 
of  the  same  dimensions  used  under  ioo,ooo-lb.  capacity  cars  is  "^^  be  lighter  than  shown  in  Table  No.  3  for  4  per  cent,  grades, 
sufficient  and  it  is  assumed  by  a  good  many  roads  that,  there-  Chilled  iron  wheels  were  used  under  the  first  Pulman  coaches, 
fore,  the  725-lb.  M.  C.  B.  wheel  is  equaly  as  satisfactory  as  in  but  as  the  coaches  grew  heavier  the  service  became  too  severe 
freight  service.  This  conclusion  may  be  approximately  true  on  fo""  ^^e  then  existing  designs  of  chilled  iron  wheels,  viz..  650 
roads  where  there  are  no  grades  of  sufficient  consequence  to  lbs.  for  36-in.  wheels,  and  inasmuch  as  there  was  no  heavier  de- 
call  for  continuous  operation  of  brakes,  but  on  roads  having  ^ign  for  the  chilled  iron  wheel  at  that  time,  a  change  was  made 
steep  grades  requiring  brake  action  to  control  the  speed  of  the  ^o  the  heavy  steel-tired  type  of  wheel.    The  service  on  passenger 

train  it  can  readily  be  seen  that  the  condition  is  very  different  <^a"  '^  "«*  "^^""^y  ^°  '^^^""^  ^'  '"  ^^^^^  ^""^'^^^  ^"^  ^"^*"^.  ^^l 

from  that  of  wheels  under  freight  cars.  ^'"^  and  therefore  the  chilled  iron  wheel,  if  of  proper  weight,  is 

It  was  shown  that  the  725-lb.  wheel  is  designed  for  cars  hav-  eminently  adapted  to  this  traffic  as  indicated  by  the  large  num 

ing  approximately  30,000-lb.  brake  pressure.     The  problem   re-  ber  of  cars  equipped  with  them  in  constant  service  year  after 

solves  itself  to  the  following:  V^^"^  ^'tb  no  wheel  failures, 

p     .      .     ,       .    , .                                                                   ,          .,  It  is  almost  self-evident  that  wheels  should  not  be  purchased 

Engine    tender,    braking    power 60,000  lbs.  ,     .    ,          .       ,            ,            ......          ,      .              .               , 

725-lb.  wheel  designed  for  braking  power 30,000  Ibc.  as   freight  wheels  and  used  indiscriminately  m  engine  and  pas- 

FrorTabie''No.T725-lb.wh;d'hasVl^^^^^                                  '°lo6  lbs.  senger  service,  for  the  reason  that  the  operating  stresses  in  th. 

From  Table  No.  1,  excess  metal  required  for  20,ooo-lb.  braking  wheel  are  not  the  same  in  both  cases.     The  process  of  selectioi: 

"  is  thoroughly  recognized  in  all  materials  entering  into  the  con 

Frim^Tabr/  R'f  /'tiSt  'of   sT-fn"  Zttl  ' i>HtV  -thickness        '''  '"  ^truction  of  passenger  equipment  and  should  be  extended  to  the 

1-31   in 825  lbs.  wheels,  which  are  the  most  important  part  of  the  structure. 

This  shows  that  to  obtain  the  same  factor  of  safety  under  an  Large  sums  of  money  are  spent  to  procure  safety  in  other 

engine  tender  having  a  gross  load  of  150,000  lbs.,  as  in  freight  directions,  while  practically  nothing  is  allowed  the  chilled  iron 

service,  that  an  825-lb.  wheel  is  required.    Wheels  of  this  char-  wheel  maker  for  producing  the  best  that  can  be  made  for  this 

acter  will  produce  the  best  results.  service.     Where  it  is  known  that  wheels  are  ordered  for  pas- 

Another  reason  why  wheels  for  tender  service  require  a  larger  senger  and  engine  service,  special  selection  can  be  made  in  thf 

section;  of  metal  in  the  plate  is  that  many  engines  are  equipped  foundry  of  the  taps  from  which  they  are  poured,  special  treat- 

with  straight  air  brakes  which   are   used  independently  on  the  ment  in  annealing  and  special  tests  after  the  manufacture  ha.« 

engine.    Therefore  it  is  possible  to  use  the  brakes  on  the  tender  been  completed  can  be  applied 

wheels  with  greater  frequency,  or  with  greater  intensity,  than  on  The  same  rules  apply  here  as  in  the  manufacture  of  any  other 

the  entire  train.     Also  on  account  of  the  short  wheel  base  and  article.    There  is  an  opportunity  for  selecting  from  the  mill  rui 

the  high  center  of  gravity  of  the  load,  there  is  more   swaying  of  any  product  in  order  to  secure  the  most  select  for  any  specia; 

and  greater  .'shifting  of  the  load  from  one  wheel  to  another  than  service.     Also  during  the  last  two  years  considerable  progress 
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been  made  in  the  use  of  alloys  which  can  be  shown  to  defi- 
iV  improve  not  only  the  wearing  quality,  but  the  stability  of 
wheel  from  structural  failure.  It  is  evident  that  where  ex- 
,,  .  ive  alloys  are  used  and  where  special  manufacturing  con- 
-l  ration  is  given  to  a  lot  of  wheels  that  there  must  be  an  in- 
cr<  (se  in  the  manufacturing  cost.  This,  however,  is  very  slight 
!  lost  cases,  and  is  returned  to  the  railway  in  the  way  of  extra 
j.r.ice,  extra  guarantees,  etc. 

ihe  question  of  safety  in  the  use  of  chilled  iron  wheels  is 
t.  n  discussed.  Safety  is  a  relative  term  and  whether  one  type 
,,  Aheel  is  more  safe  than  another  depends  on  a  careful  record 
wing  percentages  of  failures.  The  results  in  service  show 
tiiai  no  type  of  wheel  is  entitled  to  the  distinction  of  being  "ab- 
s.iiitely  safe"  and  when  we  begin  to  apply  the  percentage  of  fail- 
ur  \s  often  the  wheels  that  are  supposed  to  be  the  most  safe  are 
c!  'apelled  to  relinquish  this  claim  to  some  other  type.  Where 
the  rules  laid  down  in  this  article  are  followed,  there  will  not  be 
one  broken  wheel  in  one  million  in  the  chilled  iron  class.  The 
study  of  the  metallurgy  of  the  chilled  iron  wheel  shows  the 
metal  to  be  ideal  for  the  purpose  for  which  it  is  used,  that  is, 
the  maximum  amount  of  service  and  reliability  at  the  least  cost. 

Considering  the  present  misapplication  of  wheels  in  the  case 
of  cars  of  heavy  braking  power,  as  compared  with  their  capacity, 
and  in  the  adaptability  of  chilled  iron  to  produce  the  best  and  at 
the  same  time  the  cheapest  material  for  wheel  manufacture,  and 
on  account  of  the  reliability  of  the  wheel  when  the  relation  of 
the  metal  to  the  stresses  which  it  must  safely  carry  is  considered, 
we  liave  no  hesitancy  in  recommending 
the  chilled  iron  wheel  for  all  classes  of 
railway   service    which  now   exist,   and 
we  see  no  indication  of  having  reached 
the  limit ;  in  fact  on  account  of  the  ab- 
sence of  ductility  in  the  metal  of  the 
tread  it  is  better  suited  than  any  other 
material  for  highly  concentrated   loads. 
For   special   cases,    such    as    crane   and 
turn-table    service,    where    100,000    lbs. 
are  carried  per  wheel,  we  have  no  hesi- 
tancy in  furnishing  standard  designs  of 
chilled   iron   wheel. 

From  tests  we  have  made,  we  are 
positive  that  if  allowed  a  reasonable 
advance  to  permit  greater  care  in  manu- 
facture and  closer  inspection  on  lines  which  are  not  now  cov- 
ered by  standard  inspection  rules,  and  if  the  wheels  are  ordered 
.'specially  for  each  class  of  service,  as  outlined  in  this  paper,  we 
can  furnish  not  only  the  most  economical,  but  the  safest  wheel 
made  of  any  material,  and  guaranteed  to  stand  any  service  that 
the  strongest  car  or  rail  can  carry,  for  any  capacity  or  in  any 
service,  and  that  the  proportionate  ratio  of  comparative  safety 
and  wear  will  increase  in  proportion  with  the  load. 


of  the  same  design,  and  revolve  in  bronze  bushed  capped 
bearings  in  the  saddles,  having  vertical  hand  adjustment  with 
micrometer  measuring  guides,  and  are  driven  by  sleeve  worm 
wheels  by  means  of  double  splines.  The  driving  worm  wheels 
have  a  bronze  ring  with  teeth  of  steep  lead  and  hardened  steel, 
and  the  driving  worm  is  of  hardened  steel  fitted  with  roller  thrust 
bearings,  both  of  which  are  encased  and  run  in  oil.  Special  pro- 
visions to  prevent  the  escape  of  oil  are  made,  the  flange  being 
cast  solid  with  the  saddles,  extending  2  in.  beyond  the  hub  on 
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It  will  be  noted  that  this  machine  has  about  all  the  features 
■  hat  can  be  desired  for  general  utility,  yet  is  very  flexible  in  its 
•operations,  and  is  therefore  adapted  to  the  different  classes  of 
"vork  in  railroad  shops  on  account  of  the  convenient  location 
^nd  small  number  of  operating  levers,  and  the  fact  that  one 
transmission  serves  for  all  the  moving  parts.  The  machine  is  also 
so  designed  that  the  side  head  can  be  placed  on  either  side,  the 
light  or  left  hand  upright)  or  one  on  each  upright,  and  rwo 
on  the  cross  rail. 

The  diameter  of  the  spindles  in  the  adjustable  saddles  is  4 
11.;  in  the  sleeve  of  the  driving  worm,  3^  in.;  independent  hand 
adjustment  to  spindles,  8  in.,  and  diameter  of  spindle  driving 
worm  wheel,  19  in.  The  maximum  distance  between  the  up- 
rights is  45  in. ;  maximum  height  under  vertical  spindle,  25  in. ; 
maximum  height  center  of  horizontal  spindle  to  top  of  the 
^vork  table,  17  in. ;  and  maximum  distance  between  horizontal 
spindle  and  opposite  upright,  36  in.    Both  spindles  are  identically 


LATEST    DEVELOPMENT    IN    NEWTON     MILLING     MACHINE. 


the  driving  worm,  and  the  driving  spline  shafts  are  fitted  with 
bushings  that  revolve  with  them,  preventing  the  escape  of  oil 
through  the  splines,  as  would  occur  if  the  shafts  had  a  direct 
bearing  on  the  bushings. 

The  spindles  are  arranged  to  drive  the  cutter  arbors  by  means 
of  a  broad  faced  key,  and  to  hold  these  in  place  by  a  through 
retaining  bolt.  The  spindle  saddles  arc  arranged  with  the  new 
Newton  system,  which  has  the  adjustment  by  means  of  taper 
shoes,  putting  the  stress  only  on  each  edge  of  one  shear  for 
each  surface,  thus  overcoming  the  distortion  of  surface  which 
existed  under  the  previous  practice  of  having  the  bearings  on 
both  outside  edges  of  the  rail  or  uprights.  The  horizontal 
spindle  saddle  and  outboard  bearing  are  counterweighted,  have 
hand  vertical  adjustment  by  means  of  a  rack  placed  on  the  front 
of  the  uprights,  and  the  adjacent  faces  of  the  spindle  saddle  and 
outer  bearing,  and  of  the  rail,  are  finished,  permitting  of  their 
attachment  to  maintain  alignment  when  using  an  arbor  in  a 
horizontal  spindle  or  for  their  elevation  by  power  in  unison 
with  the  rail.  The  drive  for  the  vertical  spindle  is  clutched, 
and  by  this  means  either  of  the  spindles  can  be  run  independ- 
ently, or  they  can  be  operated  in  unison  as  desired.  Motion  for 
the  feed  and  fast  power  traverse  is  taken  from  a  double  train 
of  bevel  gears  shown  on  the  right  hand  side  of  the  machine,  to 
the  feed  and  speed  box,  which  is  the  standard  Newton  construc- 
tion. The  drive  for  the  vertical  spindle  can  be  engaged  or  dis- 
engaged from  either  side  of  the  machine. 

The  cro^s  rail  is  of  box  type  construction;  is  counterweighted; 
has  reversing  fast  power  vertical  adjustment,  and  feed  with 
nine  changes,  and  the  alignment  is  maintained  by  having  a  bear- 
ing on  both  sides  or  only  one  shear.     On  the  right  hand  up- 
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right,"  elevating  screws  have  a  top  and  bottom  bearing  to  permit 
of  their  always  being  maintained  in  tension ;  as  the  counter- 
weights are  heavier  than  the  rail  all  lost  motion  is  eliminated. 

The  work  table  has  square  locked  gibbed  bearings  on  the 
base,  and  the  drive  is  by  means  of  an  angular  rack  and  spiral 
pinion ;  there  are  nine  changes  of  reversing  gear  feed,  and  fast 
power  transmission  serves  for  operating  the  table  for  the  eleva- 
tion of  the  rail,  and  for  imparting  reversing  feed  and  fast  power 
traverse  to  the  vertical  spindle  on  the  cross  rail. 

The  length  of  the  work  table  is  to  mill  7  ft.,  but  this  can  be 
made  any  length  to  suit  requirements,  and  the  dimensions  of  the 
machine  over  all  is  9  ft.  in  length  and  il  ft.  in  width  over 
motor  brackets  and  extending  levers.  Tlie  rack  on  this  table  is 
of  steel,  and  the  engaging  pinion  is  of  bronze;  the  motor,has  a 
speed  of  440  to  1,400  r.p.m.,  giving  spindle  speeds  to  the  hori- 
zontal spindle  of  13.73  asd  43.70  r.p.m.,  and  to  th  vertical 
spindle  11. 11  and  35.61  r.p.m.  The  feeds  of  the  table  per  revolu- 
tion of  vertical  spindle  is  .0349  in.  and  .3615  in.,  and  to  the 
horizontal  spindle  from  .0285  in.  to  .2945  in.  The  table  feeds 
per  minute  range  from  .3915  in.  to  4.05  in.  on  the  slow  speed  of 
the  motor,  andifrom  1.245  in.  to  12.90  in.  on  the  high  speed,  fhe 
quick  movement  to  the  table  is  66.25  in.  on  the  slow  speed  and 
17  ft.  7  in.  on  the  high  speed  of  the  motor.  The  quick  move- 
ment per  revolution  of  the  horizontal  spindle  is  4.82  in.,  and  per 
revolution  of  vertical  spindle  is  5.91  in.;  the  cross  feed  to  the 
vertical  head  on  rail  per  revolution  is  .0392  in.  to  .406  in.,  and  the 
down  feed  to  the  rail  is  .0468  in.  to  .485  in.  per  revolution  of. 
vertical  spindle. 

Motion  for  driving  the  machine  is  transmitted  from  the  motor 
mounted  on  the  pad  through  the  new  design  of  General  Electric 
rag  pinion  to  the  driving  spur  gear,  a  bevel  gear  transmitting 
motion  to  the  vertical  shaft,  also  to  the  horizontal  shaft  runnmg 
through  the  bed  for  driving  the  right  hand  head.  This  machine 
will  weigh  30,000  lbs.  net,  and  is  the  last  recently  shipped  to 
the  Australian  Railway  Commission. 


Contractors  Are  Rushing  Work  on  the  New  Union  Sta- 
tion in  Baltimore,  and  according  to  Gamble  Latrobe,  general 
agent  of  the  Pennsylvania  Railroad  in  Baltimore,  the  structure 
should  be  completed  about  April  15.  It  is  expected  that  the  con- 
necting street  bridge  will  not  be  completed  until  some  time  later, 
but  the  road  has  been  practically  assured  by  the  contractors  that 
the  new  building  will  be  turned  over  by  the  middle  of  April. 


For  Hardening  High-Speed  Tools  the  barium-chloride  process 
has  many  advantages.  Commercial  barium-chloride,  to  which 
about  2  per  cent,  of  sodium  carbonate  has  been  added,  is  melted 
in  a  graphite  crucible  and  raised  to  a  temperature  of  from  2,000 
to  2,125°  F.  The  tool  is  kept  in  the  bath  until  it  attains  the  tem- 
perature of  the  bath,  and  is  then  quenched,  preferably  in  an  oil- 
bath.  

The  Supreme  Court  of  Georgia  has  rendered  a  decision  sus- 
taining the  constitutionality  of  the  state  law  passed  in  1908  re- 
quiring the  railroads  to  equip  all  their  locomotives  with  electric 
headlights.  It  was  given  in  a  test  case,  the  Atlantic  Coast  Line 
having  refused  to  obey  the  law,  and  upon  conviction  of  its  viola- 
tion was  fined  $250. 


"The  Rule  of  the  Road  Will  Be  to  Keep  to  the  Right," 
was  the  order  issued  by  division  superintendents  of  the  Lake 
Shore  Railroad  from  Buffalo  to  Chicago,  which  required  an  ex- 
pense of  $750,000  to  make  necessary  alterations  in  signals, 
switches  and  stations. 


The  Sixty-third  Meeting  of  the  American  Society  of  Me- 
chanical Engineers  will  be  held  in  Pittsburgh,  Pa.,  from  May 
30th  to  June  2nd,  inclusive.  The  Society  has  not  met  in  that 
city  since  1884. 


The  Lehigh  Valley  Railroad  has  decided  upon  the  policy 
of  applying  steel  underframes  to  all  freight  cars  passing  through 
its  shops  hereafter  for  general  repair*. 


MOTOR  DRIVEN  BOLT  CUTTER 


A  striking  example  of  development  in  corfnection  with  th' 
indispensable  bolt  cutter  is  shown  in  the  accompanying  illustra 
tion  which  represents  the  latest  output  in  that  line  of  the  Wile; 
and  Russell  Mfg.  Co  of  Greenfield,  Mass.  This  machine  v 
something  entirely  new,  and  combines  the  features  of  an  opening 
die  bolt  cutter,  nut  tapper,  pipe-threader  and  cutting-off  machine 
with  the  addition  of  electric  motor  drive.  The  drive  is  attachet 
to  a  standard  machine  and  forms  the  feature  of  main  interest 

In  the  arrangement  of  the  drive  it  will  be  noted  that  ; 
bracket  is  fitted  and  bolted  to  the  bed  on|  which  the  motor  shell 


APPLICATION    OF    MOTOR    DRIVE    TO    BOLT    CUTTER. 

is  secured.  This  shaft  is  hinged  at  ^the  back  and  has  finished 
projecting  lugs  which  rest  on  the  cam  shaft  operated  by  the 
lever  (A).  By  this  sufficient  tension  can  be  kept  on  the  beh 
at  all  times  and  the  belt  can  be  slackened  off  when  desired  tf 
shift  it  from  one  step  to  another  on  the  cone  pulley.  After  th^ 
belt  is  tightened  the  cam  shaft  is  locked  with  a  binder.  Thi 
lever  (B)  in  front  of  the  motor  controls  the  clutch  in  th^ 
large  spur  gear  so  that  the  bolt  cutter  can  be  stopped  independ 
ently  of  the  rriotor.  The  latter,  which  is  of  two  horsepower,  i 
constant  speec  and  back  geared,  and  is  fitted  with  a  rawhidt 
driving  pinion!  The  motors  are  furnished  for  direct  or  alternat- 
ing current,  reversing  or  non-reversing. 

It  is  quite  apparent  from  a  study  of  the  design  that  the  entire 
arrangement  is  strongly  and  carefully  fitted,  the  machine  being 
guaranteed  in  fact  to  cut  bolts  and  pipe  to  two  inches  in  diam 
eter.     The  weight  of  the  machine  with  motor  complete  is  2,3a 
pounds.  i 


The  Boston  &  Albany  already  has  in  successful  operatior. 
telephone  equipment  covering  the  whole  of  its  main  line  anc! 
all  branches  from  Boston  to  Albany.  On  these  four  circuits 
extending  390  miles,  there  are  165  stations. 
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A  GENERAL  LAY-OUT  FOR  A  MODERN  LOCOMOTIVE 

REPAIR    PLANT 


At  the  January  meeting  of  the  New  York  Railway  Club  a 
paper  was  presented  by  H.  H.  Maxfield,  master  mechanic  of 
the  Trenton  shops,  Pennsylvania  Railroad,  on  the  "General 
Lay-out  for  a  Modern  Locomotive  Repair  Plant,"  which  was 
listened  to  attentively  and  occasioned  considerable  discussion. 
The  paper  outlined  an  assumed  terminal  to  meet  certain  condi- 
tions, one  of  sufficient  capacity  to  turn  out  75  locomotives  per 
month  with  general  repairs  from  25  engine  pit  spaces. 

The  general  assumptions  were  first,  number  of  locomotives  to 
be  maintained,  750;  average  weight  of  locomotives,  80  tons; 
character  of  territofy  served,  generally  level;  character  of  traffic, 
mixed — high  speed  passenger,  local  passenger,  fast  freight  and 
slow  freight.  Under  such  conditions  as  set  forth  by  the  author, 
120  per  cent,  of  the  locomotives  would  pass  through  the  shop  for 
repairs  each  year,  these  repairs  varying  from  a  new  firebox  and 
generM-  repairs  to  machinery,  to  repairs  such  as  renewal  of 
broken  parts,  repairs  due  to  wreck,  or  heavy  running  repairs 
which  are  not  usually  attempted  in  the  ordinary  roundhouse. 
These  requirements  dictated  the  arrangement  of  the  layout  which 
accompanied  the  paper  and  is  reproduced  herewith. 

The  following  abstracts  from  the  paper  were  accorded  the 
principal  discussion : 

The  first  thing  to  be  determined  is  whether  the  erecting  shop  should  be 
of  the  longitudinal  or  cross-type.  It  is  not  the  iTv^cntion  to  enter  upon  a 
discussion  of  the  relative  merits  of  the  cross  arTa*  longitudinal  erecting 
shop.  The  writer  has  found  that,  as  a  rule,  the  opinion  held  depends  to 
a  great  extent  upon  whether  past  experience  has  been  with  a  cross  or  with 
a  longitudinal  shop.  I  do  not  like  to  pass  this  point,  however,  without  ex- 
pressing a  preference  for  the  longitudinal  shop,  and  passing  over  the  ques- 
tions  of  cost,    floor   space,   cranes,   etc.,   give   as   my   reasons: 

First,  greater 'flexibility;  second,  more  economical  use  of  track  space; 
and  third,  greater   output  from   a  given   amount  of   track   space. 

-After  repairis  to  a  locomotive  have  been  completed  it  is  necessary  to  fire 
'  it  up  and  thoroughly  try  it  out  in  order  to  develop  minor  defects.  If  a 
roundhouse  is  available  this  work  is  generally  taken  care  of  at  that  place. 
In  case  of  the  central  shop,  however,  it  is  possible  that  the  nearest  round- 
house is  too  remote  to  allow  this  being  done,  and  furthermore,  it  may  be 
under  different  jurisdiction.  Assuming  the  above  to  be  the  case,  it  be- 
comes necessary  to  provide  for  this  after-trial  work  at  the  shop  proper. 
To  brine  the  locomotive-  back  into  the  erecting  shop  involves  a  serious 
delay  to  the  iet^itimate  work  of  that  department,  it  being  necessary  to  hold 
track  space  in  "reserve,  which  prevents  bringing  other  locomotive;;  into  the 
shop,  which  not  only  reduces  the  efficiency  of  the  departmer^,  but  reduces 
the  taming  capacity  of  the  men,  Furthtrmore,  the  escapi^j^^moke  and 
gases  are  very  objectionable.  ^^^ 

The  only  satisfactory  way  to  handle  this  after-trial  work  is  to  provide 
a  separate  building  for  this  puri'ose,  .making  it  an  auxiliary  to  the  erecting 
shop,  and  under  the  supervision  of  that  department.  This  auxiliary  shop, 
or  after-trial  shop,  as  1  prefer  to  call  it,  should  be  reasonably  close  to  the 
erecting  shop,  and  yet  far  enough  away  to  prevent  the  escaping  smoke  and 
gases  from  flooding  the  other  buildings.  It  should  be  adjacent  to  the  track 
liver  which  incoming  engines  pass,  and  also  adjacent  to  the  track  on  which 
engines  are  tried.  Alongside  of  this  building  sjiould  be  a  coal  platform 
and  an  ash  pit.  If  we  locate  this  building  about  200  ft.  from  the  far  end 
of  the  erecting  shop,  and  about  200  ft.  to  one  side  of  it  on  the  store- 
house track,  the  various  conditions  mentioned  will  be  met.  The  after-trial 
shop  should  be  rectangular  in  shape  and  should  have  three  tracks  running 
through  it  each  track  being  long  enough  to  accommo<Ute  two  engines  with 
their  tenders.  This  building  should  be  equipped  with  wheel  ^ts  ae<i  M 
overhead  traveling  crane.  -;■      -  ;  .  y      '.    .y,'.^'!""'  r.,^^' ',."  ^{\\:  ''.:':V  ■ 

A  considerable  portion  of  the  paper  is  devoted  to  a  considera- 
tion of  the  arrangement,  dimensions  and  floor  space  of  the 
various  buildings  included  in  the  proposed  lay-out,  which,  how- 
ever, are  apparent  from  a  study  of  the  drawing  herewith.  There 
is  nothing  extraordinary  in  connection  with  the  layout  as  pre- 
sented, and  it  is  not  expected  that  the  sizes  of  the  various 
buildings  given  thereon  will  be  correct  for  all  conditions,  even 
assuming  that  the  number  of  locomotives  to  be  maintained  is  the 
same.  As  explained  by  Mr.  Maxfield  the  main  idea  of  the 
paper  is  to  develop  a  general  plan,  and  he  avers  that  this  gen- 
eral plan  will  fit  all  conditions  up  to  the  point  where  the  num- 
ber of  locomotives  to  be  maintained  is  so  large  that  any  one 
plant  of  any  design,  large  enough  to  handle  thcni,  will  be  un- 
wieldy and  therefore  inefficient.  The  layout  is,  however,  suffi- 
ciently self-explanatory  to  readily  present  the  intent  of  the 
author.  It  is  quite  clear  from  a  casual  examination  that  ample 
facilities  have  been  provided  to  take  care  of  the  repairs  men- 
tioned at  the  be;gifttTi«g  of  this  review.  "■'  V 

Principal  interest  in  ure~discussion  which  followed  the  presen- 
tation of  the  paper  centered  in  a  consideration  of  the  relative 
merits  of  the  transverse  or  the  longitudinal  shop,  and  on  the 
merits  of  the  so-called  after-trial  shop.  Opinion  as  usual  was 
divided  on  the  first  proposition ;  the  transverse  arrangement  was 
commended  by  Mr.  Westky^  of  the   Philadelphia   and  Reading 
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Ry.,  and  rather  severely  criticised  by  Mr.  Chambers,  of  the  New 
Jersey  Central  R.  R.  The  remaining  comment  on  this  question 
was  largely  non-committal,  but  the  consensus  of  opinion,  and 
obviously  the  correct  attitude,  is  to  resort  to  the  one  best  indi- 
cated by  conditions. 

The  question  of  the  after-trial  shop  proved  of  much  interest 
to  the  auditors  and  the  suggestion  generally  met  with  much 
favor.  It  was  believed  that  locomotives  repaired  at  a  central 
shop  should  be  turned  over  to  the  various  divisions  where  they 
belong  ready  for  service,  not  ready  for  trial.  Even  if  a  round- 
house is  present  in  connection  with  the  ceti^ral  shop  it  was 
agreed  that  the  burden  and  expense  of  careless  workmanship  or 
unavoidable  defects  should  be  upon  the  shop,  and  not  upon  the 
roundhouse  organization.  This  plan  was  endorsed  by  Mr.  Flory, 
of  the  New  York,  Ontario  and  Western  Ry.,  and  excepted  to 
by  E.  O.  Elliott  on  the  following  grounds : 

"I  want  to  take  exception  to  the  after-trial  shop  which  has 
been  considered  one  of  the  salient  points  in  this  paper.  I  re- 
member a  shop  where  they  had  an  after-trial  department  and 
engines  which  were  repaired  were  standing  around  for  a  week 
Or  a  week  and  a  half  afterward,  while  they  were  needed  in 
service.  This  shop  was  then  in  its  first  stages  of  organization, 
so  finally  they  did  away  with  the  after-trial  features,  and  dis- 
ciplined the  organization  so  that  the  engines,  when  they  left  the 
shop,  were  ready  to  go  into  service  without  much  time  being 
spent  tinkering  on  them.  Now  we  feel  that  the  moral  effect 
of  having  somebody  go  over  the  work  after  it  has  been  com- 
pleted and  fix  up  the  defects  is  something  to  be  considered.  I 
see  the  point  is  made  that  the  after-trial  shop  would  be  under 
the  control  of  the  superintendent  or  master  mechanic.  There- 
fore he  is  responsible  in  the  end.  But  so  long  as  human  nature 
is  Inunan  nature,  if  wc  have  this  after-trial  shop,  those  work- 
ing in  the  different  departments  will  be  anxious  to  get  rid  of 
the  work  as  soon  as  possible  and  shove  it  off  on  the  after-trial 
shop." 

The  subject  of  the  after-trial  shop  is  in  reality  the  most  im- 
portant consideration  presented  in  the  paper.  It  is  a  point 
which,  although  it  crops  up  with  surprising  regularity,  still  re- 
mains undecided,  and  it.  is  to  be  regretted  that  it  was  not  ac- 
corded a  more  extended  discussion.  On  the  whole,  Mr.  Max- 
field's  paper  is  to  be  commended  in  that  it  introduced  subjects 
which  are  of  timely  interest  without  mere  adherence  to  the 
question  of  a  speculative  shop  layout. 


SOLID  ADJUSTABLE  DIE  HEAD 


Pe.\.\svlvani.\  Railroad  Reduces  Fire  Losses. — The  annual 
report  of  the  Insurance  Department  of  the  Pennsylvania  Rail- 
road system,  recently  issued,  shows  that  the  company's  losses  by 
fire  in  1910  were  $280,097,  as  compared  to  $402,615  in  1909 — a 
reduction  of  almost  a  tliird.  In  the  past  few  years  the  Penn- 
sylvania Railroad  has  redoubled  its  efforts  to  prevent  fires  along 
its  lines.  Many  corps  of  employees  have  been  trained  in  nre 
fighting,  until  to-day  the  company's  own  organization  of  fire- 
men extends  over  the  entire  system,  in  every  station,  round- 
house and  shop.  In  addition,  yard  locomotives  have  been 
equipped  for  fire  fighting  service  in  congested  districts.  '1  hat 
the  company's  methods  are  proving  efficacious  is  indicated  by  the 
fact  that  in  1910  there  were  379  fires  on  the  property  extin- 
guished with  the  railroad's  fire  apparatus  and  by  the  company's 
own  employees,  with  only  a  loss  of  about  $18,000.  In  1909  there 
were  321  fires  extinguished  by  company  apparatus  and  employees 
and  the  loss  was  approximately  $20,000. 


R.MLWAY  AcciDE.NTS  Abroad. — A.  L.  Mohler,  vice-president  and 
general  manager  of  the  Union  Pacific,  returning  from  a  tour  of 
Europe,  finds  occasion  to  take  exceptions  to  the  general  belief 
abroad  that  there  are  a  great  many  more  train  wrecks  in  this 
country  than  there  are  anywhere  in  Europe,  which  he  declares  is 
entirely  unfounded.  In  his  trip  Mr.  Mohler  discovered  that  the 
same  conditions  of  railroading  obtain  there  that  are  found  here, 
and  he  believes,  personally,  that  there  is  an  even  greater  average 
of  accidents. 


The  Landis  Machine  Co.,  of  Waynesboro,  Pa.,  has  recently 
brought  out  a  new  type  of  die  head  known  as  a  "Solid  adjust- 
able Die  Head."  The  purpose  of  this  is  to  take  the  place  of  the 
solid  dies  now  in  use  on  any  of  the  screw  machines  and  other 
types  of  machines  where  the  work  is  backed  out  of  the  die 
after  the  thread  is  cut.  The  die  head  is  illustrated  herewith, 
showing  the  i  in  standard  size  which  has  a  range  from  J4  to 
I   in. 

The  die  head  is  held  in  the  turret  of  any  ordinary  screw  ma- 
chine, and  trips  off  by  retarding  the  forward  motion  of. the 
carriage.  It  is  also  made  without  the  tripping  device  for  special 
requirements.  The  tripping  arrangement  is  such  that  when  the 
desired  length  of  thread  is  cut,  the  die  head  will  trip  and 
revolve  with  the  work  until  the  machine  has  time  to  reverse. 
The  dies  are  made  from  high  speed  steel  and  can  be  ground 
and  re-ground  many  times,  thus  giving  a  life  much  greater  than 
a  solid  die,  besides  never  requiring  to  be  annealed,  hobbed  or 
retempered,  and  they  are  readily  adjustable  to  take  up  wear  in 
addition  to  the  adjustment  for  different  diameters. 


A    NEW    DIE    HEAD. 

One  set  of  chasers  can  readily  be  set  above  or  below  their 
rated  diameter.  For  instance,  i/i  inch  (13  thread)  can  be  set  to 
cut  I  in.  diameter  when  desired,  or  they  can  also  be  set  to  cut 
y^  in.  diameter.  The  angle  in  the  thread,  however,  will  not  be 
quite  ideal,  but  all  that  is  required  for  ordinary  screw  machine 
work.  With  other  types  of  die  heads  a  special  set  of  chasers  is 
required  every  time  it  is  desired  to  cut  other  than  standard 
pitches.  With  this  head  any  diameter  within  the  range  of  the 
head  can  be  cut  with  one  set  of  dies  so  long  as  the  pitch  is  the 
same.  In  very  special  cases  where  absolutely  correct  pitch  is 
required,  it  would  be  advisable  to  use  special  holders  so  as  to 
set  the  chasers  on  the  exact  angle  to  correspond  with  the  angle 
of  the  thread,  but  ordinarily  this  is  not  required.  Chasers  can  at 
all  times  be  ground  to  suit  the  material  to  be  cut;  any  amount 
of  rake  can  be  given  that  is  necessary,  thereby  insuring  the  best 
possible  cutting  condition  and  securing  ideal  results. 

The  special  c.dvantage^  with  this  type  of  head  are  that  it  will 
admit  of  very  much  increased  cutting  speeds  over  others,  has  a 
life  many  times  that  of  any  other,  has  a  wide  range,  any  one 
chaser  of  a  set  can  be  adjusted  independently  of  the  others,  if 
necessary,  and  each  grinding  of  the  dies  gives  all  the  qualities 
of  a  new  die.  Any  chaser  of  a  set  can  be  replaced  without 
replacing  the  complete  set.  By  using  this  die  very  high  cutting 
speeds  are  readily  acquired,  equal  to  the  turning  and  drilling 
speeds  on  the  other  operations  of  the  screw  machine,  so  that  the 
speeds  need  not  be  reduced  in  the  threading  operation  for  the 
accommodation  of  the  die,  as  is  the  case  with  the  solid  dies. 
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HORIZONTAL  BORING,  DRILLING  AND  MILLING 
MACHINE  FOR  WIDE  RANGE  OF  WORK 


in  the  design  of  this  machine  the  Fosdick  Machine  Tool  Com- 
)iv  has  embodied  several  features  of  interest,  such  as  a  deep 
d  oi  great  rigidity,   which  makes  the  machine   self-contained 
(1  a  foundation  unnecessary,  and  insures  perfect  alignment  of 
c  table  with  the  spindle  and  outer  support  at  all  times.     All 
,   gears  are  of   steel,  of  heavy  pitch ;   all  bearings   are  large 
(1  bronze  bushed,  and  all  moving  parts  are  covered.     A  mere 
rsory  examination  of  the  design  creates  at  once  the  impression 
i    unusual  strength  combined  with  a  compactness  seldom  ob- 
rved  in  connection  with  this  particular  tool.     It  is  especially 
lapted  for  hard  service  under  varying  conditions,  and  appears 
|.e  particularly  suitable  for  the  requirements  of  railroad  ma- 
il uie   shops  in  general,   where  a   boring  mill  of   larger  dimen- 

-ions  would  be  unnecessary.  ,  ..  -^  ' 

rhe  drive  in  this  machine  is  either  through  the  cone  or  speed 

iiox.    A  four  step  cone  pulley  is  used,  the  largest  step  of  which 


Adjustment  of  the  spindle  head,  platen  and  outer  supports  is 
made  by  screws  accurately  spaced.  The  ends  are  provided  with 
micrometer  collars,  graduated  to  .ooi  in.,  making  it  possible 
to  bore,  drill  and  mill  surfaces  to  exact  distances  apart  without 
the  use  of  jigs,  which  makes  it  an  invaluable  machine  for  the 
tool  room  or  wherever  great  accuracy  is  required.  The  work- 
manship and  material  are  the  best  obtainable,  and  are  guaranteed 
throughout.  The  floor  space  is  13  iL  &  in.  and  the  approximate 
net  weight  is  7,700  lbs.  v    .'        "  '■■■■'  ''•     V;       "V-    • 


THE  PENNSYLVANIA'S  RELIEF  FUND  SYSTEM 


More  than  two  and  one-quarter  million  dollars  in  benefits  were 
distributed  during  the  year  19 10  to  members  of  the  Relief  Funds 
of  the  Pennsylvania  Railroad  System,  according  to  a  report 
recently  issued  by  the  company.  The  membership  of  the  Funds 
on  Docember  31st,  1910,  was  162,052,  or  nearly  85  per  cent,  of 
the  total  number  of  employes  in  the  ser\-ice.     Some  idea  of  the 
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POWERFUL    HORIZONTAL    BORING^    DRILLING    AND    MILLING    MACHINE. 


i>  14  in.  by  3^4  in.,  permitting  the  use  of  a  3  in  belt.  The 
speed  box  is  provided  with  eight  changes  of  speed,  all  instantly 
ivailable.  Both  cone  and  speed  box  drives  can  be  started  and 
topped  from  the  front  of  the  machine  by  a  conveniently  located 
lever.  The  machine  can  be  reversed  by  the  use  of  a  reversible 
■ountershaft.  The  spindle  head  on  outer  support  for  the  boring 
^^ar  are  raised  and  lowered  simultaneously  by  power  or  hand. 
tt  is  fitted  with  an  automatic  safety  trip  to  prevent  any  accident 
Uie  to  carelessness.  The  spindle  is  of  crucible  steel,  accurately 
-round,  and  is  fitted  with  a  Morse  taper.  It  passes  through  a 
■-oft  iron  sleeve  and  is  driven  by  a  large  key.  The  thrust  is 
!aken  up  on  ball  bearings. 

The  sleeve  runs  in  bronze  bearings  and  carries  the  driving 
'icar.  It  is  equipped  by  a  device  whereby  the  spindle  can  be 
'^ept  in  line  after  any  amount  of  wear.  The  front  of  the 
>lceve  forms  a  face  plate  to  which  milling  cutters,  facing  heads 
T  other  tools  may  be  attached,  thereby  relieving  the  spindle  bar 
■"  a  large  extent,  and  also  eliminating  chattering  when  using 
large  milling  cutters.  The  table  is  of  heavy  construction,  has 
I  slots  planed  in  it,  and  is  scraped  absolutely  square  with  a  line 
passing  through  the  center  of  the  spindle.  An  automatic  safety 
^top  is  provided  here  also  to  prevent  breakage  due  to  the  care- 
lessness of  the  operator.  It  has  a  longitudinal  motion  by  hand 
and  a  cross  motion  by  hand  or  power.  There  are  eight  changes 
'^f  feed,  all  reversible,  which  are  obtained  through, one  box. 


extent  of  the  work  of  the  relief  departments  can  be  had  from 
the  fact  that  during  the  past  year  payments  to  the  families  of 
members  who  died  amounted  to  $839,750.87,  while  $1449,967.42 
was  paid  to  members  who  were  unable  to  work.  Since  the  Re- 
lief Funds  for  both  the  Lines  East  and.  West  of  Pittsburgh  were 
established  some  25  years  ago,  $11,949,213.01  has  been  paid  to 
the  families  of  members  who  died,  and  $17,814,21749  to  mem- 
bers unable  to  work,  or  a  total  distribution  to  December  31st. 
1910,  of  $29,763,430.50. 

The  report  recently  issued  shows  that  during  the  month  of 
December  alone  the  sum  of  $192,124.73  was  distributed  to  mem- 
bers of  the  Pennsylvania  Relief  Funds  who  had  become  in- 
capacitated for  work  on  account  of  sickness  or  accident,  and  to 
the  families  of  members  who  died.  In  December,  on  the  Lines 
E^st  of  Pittsburgh  and  Erie,  the  payments  in  benefits  to  the 
families  of  members  who  died  amounted  to  $61408.03,  while  to 
members  incapacitated  for  work  they  amounted  to  $78,640.95. 
The  total  payments  on  Lines  East  of  Pittsburgh  since  the  Relief 
Fund  was  established  in  1886  have  amounted  to  $21,644,748.84. 
The  Relief  Fund  of  the  Pennsylvania  Lines  West  of  Pittsburgh 
paid  during  December  a  total  of  $52,075.75,  of  which  $12,937.50 
were  for  the  families  of  members  who  died,  and  $39,i3$.2S  for 
members  unable  to  work.  The  sum  of  $8,118,681.66  represents 
the  total  payments  of  the  Relief  Fund  of  the  Pennsylvania  Lines 
West  of  Pittsburgh  since  it  was  established  in   1889. 
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HOT  SAW  AND  BURRING  MACHINE 

One  of  the  most  interesting  and  useful  machines  recently 
placed  on  the  market  for  the  forge  shop  equipment  is  a  hot  saw 
and  burring  machine  manufactured  by  the  Ajax  Mfg.  Co.,  Cleve- 
land, Ohio.  This  machine  has  been  designed  and  is  intended 
primarily    for   service    in    connection    with    an    upsetting    forging 


BACK  GEARED  CRANK  SHAPER  WITH    MOTOR   DRIVF 

AND  SPEED  BOX 


THE    AJ.W    HOT     MKTAL    SAW. 

machine,  a  complete  line  of  which  machines  the  same  company 
manufactures,  and  the  designing  and  marketing  of  this  ma- 
chine has  been  prompted  by  the  desire  of  the  manufacturer  to 
further  economize  in  the  production  of  machine-made  forgings 
By  the  use  of  a  hot  saw  and  burring  machine  the  Iieaded  forg- 
ing may  be  sawed  off  tlic  bar  immediately  after  it  is  upset,  thus 
leaving  a  clean,  square  end,  and  likewise  the  burrs  or  fins  which 
are  formed  after  a  set  of  dies  have  been  used,  can  be  removed 
very  readily. 

The  machine  as  shown  in  tlic  illustration  herewith  is  simdar 
in  general  design  to  a  double  ended  grinding  or  emery  wheel 
stand.  On  one  end  of  the  shaft  is  a  head  fitted  with  a  milled 
band  and  a  milled  disc  face.  This  end  is  used  for  removing 
the  fins  or  burrs  from  the  upset  forgings.  The  opposite  end 
of  the  shaft  carries  a  hot  saw  for  cutting  off  the  forging  from 
the  bar.  These  machines  are  built  in  tlirec  sizes,  with  14-in., 
20-in.  and  30  in.  diameter  of  saws  and  liurring  heads.  They  op- 
erate at  a  high  rate  of  speed  and  arc  consequently  built  rigidly 
with  large  bearings  and  ample  provision  for  lubrication.  The 
utility  of  such  a  machine  will  be  fully  appreciated  by  users  of 
upsetting   forging  machinery. 


Remarkable  Record  on  IIarriman  Lines. — The  Harriman 
lines  carried  10  per  cent,  of  the  estimated  1910  passenger  traffic 
of  the  United  States,  or  49,491,000  people,  without  fatal  accident 
to  any  of  the  number.  The  report,  containing  this  data,  just  has 
been  compiled  in  the  offices  of  the  director  of  maintenance  and 
operation,  and  covers  the  total  system  of  some  17,960  miles.  The 
total  number  of  passengers  carried  on  a  one-mile  basis  was 
3,000,000,000.  The  figures  of  the  country's  railroads  for.  1910 
have  not  yet  been  compiled  by  the  government,  but  in  1909  the 
Interstate  Commerce  Commission  reported  the  number  of  pas- 
sengers carried  as  29,000,000,000.  In  the  year  1903- 1904  the  num- 
ber of  accidents  on  the  Union  Pacific  was  20  for  1,000,000  loco- 
motive miles.  In  the  final  half  of  1910  it  was  only  .4  for  1,000,000 
locomotive  miles.  On  the  Pacific  system  of  the  Southern  Pacific 
the  number  of  accidents  per  1,000,000  locomotive  miles  was  re- 
duced in  the  same  time  from  20.5  to  10.5. 


This  handsome  and  substantial  tool  is  the  latest  production  01 
the  John  Steptoe  Shaper  Co.,  of  Cincinnati,  O.,  and  it  embodies 
several  distinctive  features  which  entitle  the  design  to  a  careful 
study.  In  particular  the  drive,  which  is  very  simple,  consisting 
of  a  small  gear  on  the  motor  with  a  large  gear  on  the  speed 
t)ox  shaft,  is  of  particular  interest.  The  motor  is  set  on  a  sub- 
base,  cast  on  the  base  of  the  shaper,  and  therefore  rests  on  a 
very  solid  foundation,  and  avoids  the  possibility  of  shaking  the 
machine  when  running. 

hour  changes  of  speed  arc  secured  through  the  speed  box, 
and  by  means  of  the  back. gears  eight  changes  are  secured.  The 
speed  box  is  so  arranged  that  no  clutches  are  used,  and  there- 
fore no  gears  run  idle  on  the  siiaft.  When  one  gear  is  shifted 
in  position,  the  other  is  shifted  out,  thereby  making  a  very 
effective  drive  and  reducing  the  wear  to  a  minimum.  All  the 
bearings  in  the  speed  box  are  equipped  with  ring  oilers  which 
keep  the  shafts  constantly  Hooded  in  oil.  Spiral  oil  channels 
are  chased  in  the  siiaft  to  insure  the  proper  distribution  of  the 
oil  over  the  entire  bearing.  A  large  bush  is  provided  where 
the  driving  shaft  from  the  shaper  enters  the  speed  box.  This 
bush  enters  the  column  of  the  shaper  and  also  the  speed  box 
bearing.  The  driving  shaft  is  therefore  relieved  of  any  possible 
strain  that  might  come  from  the  speed  box,  as  such  strain 
would  come  directly  on  the  bush  provided  for  that  purpose. 
This  bushing  is  equipped  with  ring  oilers,  both  in  the  column 
of  the  shaper  and  in  the  speed  box.  The  intermediate  shaft  in 
the  shaper  is  also  provided  with  ring  oilers  and  bushings  whicii 
can  be  readily  removed  and  replaced  at  any  time  should  it 
become  necessary. 

The  machine  can  be  stopped  or  started  by  means  of  a  clutch 
which  operates  in  the  hub  of  the  large  gear.  One  pound  pres- 
sure on  the  clutch  lever  gives  128  pounds  pressure  on  the  ring, 
so  that  the  starting  operation  can  be  effected  by  an  almost 
imperceptible  effort.  It  is  advanced,  in  fact,  that  this  can  be 
effected   by   means  of   the  thumb  and   first   finger   of   the   right 


NEW    STKPTOE    shaper. 


thus 


hand.      All    of    the    clutch    mechanism    is    fully    enclosed, 
avoiding  any  possibility  of  accident  to  the  operator. 

It  is  clearly  apparent,  from  a  study  of  this  machine,  that  the 
drive,  irrespective  of  other  points  of  superior  merit,  is  so 
simply  constructed  that  there  is  in  reality  nothing  pertaining  to 
it  which  could  become  out  of  order.  It  is  a  sensible  and  practi- 
cal machine  throughout,  and  fully  maintains  the  reputation  of 
its  builders. 


A- ARCH,    1911. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


117 


The  Railroad  Clubs 


Club 


.adian 
'.tral 


s  England 
,v  York 
.itsburg 
,  hmond 
■   Louis 
..stern 
I  stern  Canada 


Nkxt 

Mektimc 


Mar. 
Mar. 


Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 


Title  of  Paper 


7     Railway  Signalling 
10    Influence    ol    Gravity    on    Trains    Descending 

Grades  and  the  Power  Necessary  for  Safe 

Control 
14     Revision  of  Rules  of  Interchange 
17    Seventh  Annual  Electrical  Night 

24  I  Revision  of  Rules  of  Interchange 
10 


10 
21 
13 


Not  announced 

Electrification  of  Chicago  Terminals 

Should    a    Railroad    Have    a    Trouble    Depart 

ment?  " 


Author 


L.  R.  Clausen 
J.  P.  Kelly 


Committee  Report 
Maj.  Geo.  Hine 
Col.  R.  V.  Taylor 
C.  A.  Seley 


Secbetarv 


jas.  Powell 
.1.  D.  Vought 


Geo.  H.  Frazier 
1.  D.  Vought 
C.  W.  Alliman 
F.  O.  Robinson 
B.  VV.  Frauenthal 
(os.  W.  Taylor 
W.  H.  Rosevear 


Address 


r*.  (-).  Box  7,  St.  Lambert,  near  Montreal 
>5  Liberty  St.,  New  Xork 


10  Oliver  St.,  Boston,  Mass. 

>5  Liberty  St.,  New  York 

P.  &  L.  E.  R.  R.,  Gen.  Office,  Pittsburgh.  Pa. 

C.  &  O.  Ry.,  Richmond,  Va. 

Union  Sta.,  St.  Louis,  Mo. 

«0  Old  Colony  Bldg    Chicago 

iOO  Chestnut  St.,  Winnipeg,  Man. 


.^ iaxDardizatiox  of  chilled  iron  car  wheels. 

WESTERN    RAILWAY    CLUB. 


W.  S.  Killam  presented  one  of  the  most  valuable  papers  that 
iias  been  read  before  any  of  the  clubs  this  year,  at  the  January 
meeting  of  the  Western.  This  paper  is  too  important  to  be  re- 
viewed in  the  space  permitted  here  and  is  therefore  reprinted 
ill  abstract  in  another  part  of  tl--is  issue. 


TRANSPORTATION  OF  DANGEROUS  ARTICLES. 

NEW    ENGLAND    RAILROAD    CLUB. 


At  the  January  meeting  Col.  B.  W.  Dunn,  chief  inspector  of 
the  Bureau  for  the  Safe  Transportation  of  Explosives  and 
Other  Dangerous  Articles,  presented  practically  the  same  paper 
he  has  read  before  many  other  railway  clubs  during  the  past 
year  on  this  most  important  and  interesting  subject.  It  was 
fullv  illustrated  with  lantern  slides. 


APPRENTICESHIP. 

WESTERN   CANADA    RAILWAY   CLUU. 


At  the  January  meeting  it  was_decided  that  Mr.  Gower's  paper 
on  "Apprenticeship,"  which  had  been  presented  at  a  previous 
meeting,  should  not  be  allowed  to  go  without  further  efforts  on 
ihe  part  of  the  plub  to  put  the  ideas  suggested  into  operation, 
nnd  it  was  decided  to  appoint  a  committee  who  should  inter- 
view the  managements  of  the  various  railroads  in  that  district 
to  see  if  some  action  could  not  be  taken  by  these  roads  to  fur- 
tlicr  the  modern  ideas  of  apprenticeship  training.  The  commit- 
tee appointed  consisted  of  the  following  gentlemen :  S.  J.  Hun- 
Kcrford,  W^  E.  Woodhousc,  A.  H.  Eager,  G.  W.  Robb  and  T. 
<j.  .\rm strong. 

S.  A.  Gidlow,  general  secretary  of  the  St.  Johns  Ambulance 
Association,  Canadian  Pacific  Railroad,  presented  a  paper  on 
"First  Aid  to  the  Injured."  This  paper  pointed  out  the  value 
•"'f  first  aid  knowledge  in  all  conditions  of  existence — particularly 
in  hazardous  occupations,  around  shops,  etc  It  explained  the 
<  curse  of  lectures,  giving  a  syllabus,  that  are  given  to  the  classes 
i!<)\v  being  organized  among  all  classes  of  employees  throughout 
'he  Canadian  Pacific  Railroad  System.  These  classes  are  very 
'  arefuUy  conducted  and  examinations  are  given  to  assure  a  cor- 

ct  understanding  of  the  work.  There  are  now  51  classes,  con- 
■isting  of  1,607  rnen,  in  operation  on  the  various  divisions. 

This  paper  aroused  a  most  interesting  discussion  and  many 
[joints  of  interest  and  value  were  brought  out. 


GENERATION  AND   DISTRIBUTION  OF  ELECTRIC 
POWER  AND  ITS  APPLICATION  TO  RAILROADS. 

CANADIAN    RAILWAY    CLUB. 


F.  Darlington,  chief  engineer  of  the  Railway  Department  of 
the  Westinghouse  Electric  &  Manufacturing  Co.,  at  the  Feb- 
ruary meeting  of  this  club  presented  a  most  interesting  and  in- 
structive paper  on  the  application  of  electricity  to  railfoad  ser- 
vice.    In  a  very  clear  manner  he  pointed  out  the  predominating 
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importance  of  the  load-factor  of  the  power  station  on  the  unit 
cost  of  output.  Assuming  that  the  power  plant  is  used  exclu- 
sively for  transportation  purposes  the  power  factor  must  of 
necessity  be  very  low  unless  a  tremendously  expensive  storage 
battery  equipment  is  installed,  as  has  been  done  by  the  New 
York  Central  Lines.  Costs  of  current  at  the  switchboard  under 
various  assumed  conditions  were  given  to  illustrate  this  feature. 
The  impression  gained  from  a  reading  of  this  paper  is  that 
Mr.  Darlington  does  not  favor  the  electric  operation  of  rail- 
roads in  general  unless  other  features  than  economy  are  the 
controlling  ones.  This  idea  is  based  on  the  poor  load  factor  and 
does  not  hold  if  it  is  possible  to  either  purchase  current  from 
an  outside  source  or  to  have  sufficient  uses  outside  of  trans- 
portation for  current  from  a  central  power  station  to  give  it  a 
satisfactory  load  factor.  This  in  many  cases  can  be  done  with 
not  only  direct  economy  on  the  transportation  costs,  but  also  an 
improvement  on  the  manufacturing  conditions  in  the  neighbor- 
hood. 


THE   EFFICIENCY   OF  TOOLS  AND    ECONOMY   IN 
MANUFACTURING  THEM. 

CANADIAN    RAILWAY    CLUB. 


W.  M.  Townsend,  supervisor  of  tools,  Montreal  Locomotive 
Co.,  presented  a  very  valuable  paper  at  the  January  meeting  of 
this  club  on  the  manufacture  of  tools.  The  subject  of  milling 
cutters  was  first  considered  in  detail  and  the  best  design  and 
proper  method  of  handling  in  the  manufacture  were  very  clearly 
indicated.  It  was  stated  that  cutters  having  a  diameter  much 
less  than  6  in.  should  not  have  inserted  teeth,  but  above  that 
size  inserted  teeth  were  often  advisable.  The  cost  of  the  dif- 
ferent kinds  of  steel  suitable  for  this  use  was  discussed,  as  well 
as  the  proper  size  and  shape.  Next  the  author  considered  the 
regular  list  of  tools  used  on  lathes,  planers,  etc.,  and  stated  that 
a  great  saving  can  be  made  by  using  a  piece  of  billet  steel  for  the 
body  of  the  tool  and  welding  a  tip  of  high  speed  steel  at  the 
cutting  edge.  The  methods  of  doing  this  were  very  clearly  ex- 
plained in  detail.  Drills  were  then  considered  in  much  the  same 
manner  as  were  also  reamers.  Attention  was  drawn  to  the  im- 
portance of  having  an  accurate  distribution  of  tools  in  order  to 
obtain  the  greatest  economy.  This  should  be  under  tlie  control 
of  a  specialist  who  also  is  the  expert  on  tool  design  and  manu- 
facture, and  should  not  be  left  to  the  tool  room  foreman,  whose 
duties  prevent  him  from  properly  following  up  the  use  and 
abuse  of  the  various  tools  issued. 


The  Jacobs-Schupert  United  St.\tes  Fire  Box  Company, 
Coatesville,  Pa.,  has  applied  for  a  charter  under  Pennsylvania 
laws.  Those  interested  arc  A.  F.  Huston,  Charles  L.  Huston 
and  Joseph  Humpton  of  the  Lukens  Iron  &  Steel  Company,  to- 
gether ith  a  number  of  officials  of  the  Atchison,  Topeka  &  Santa 
Fe  Railroad.  The  company  controls  the  patents  and  has  erected 
and  equipped  a  plant  at  Coatesville  for  the  manufacture  of  the 
Jacobs-Schupert  fire  boxes  for  locomotives,  invented  by  Henry 
W.  Jacobs,  asi-istant  superintendent  of  motive  power  of  the  Santa 
Fe  Railroad,  and  Frank  W.  Schupert. — Iron  Age. 
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PERSONALS 


Harry   D.   Bishop   has  been  made  roundhouse   foreman   at    Helen,   N.    M., 
vice  C.  C.  Brooks. 


C.   M.   Whitney  has  been  made  general   foreman  of  the   'Frisco  shops  at 
Cape  Girardeau,  Mo. 


C.   C.    Shepherdson   has  been   appointed   assistant    foreman    of   the    Santa 
Fe  at  Albuquerque,  N.  M. 


L.   L.   Collier  has  been  appointed  foreman   of  the   Santa   Fe  at   Ashfork, 
Ariz.,  vice  J.   Williams,  resigned. 


H.   S.   Lloyd  has  been  made  master  mechanic  of  the  Tennessee,   Alabama 
&  Georgia  R.  R.,  at  Alton  Park,  Tenn. 


George    Spratlev    has    been    made    master    boilermaker    of    the    Colorado 
Midland  R.  R.  at  Colorado  City,  Colo. 


W.  C.  Radke  has  been  appointed  master  mechanic  of  the  Northern  Pacific 
R.  R.,  with  headquarters  at  Staples,  Minn. 


E.    L.    Richardson    has   bceen    appointed   general    foreman    of    the    Norfolk 
and  Western  Ry.,  with  office  at  Ro»noke,   V'a. 


Charles    Manley    has    been    appointed    superintendent    of    shops    of    the 
National  Railways  of  Mexico,  with  office  at  Aguas  Calientes. 


D.    L.    RiNCLER  has   been   made   roundhouse   foreman   of   the   Trinity   and 
Brazos  Valley  Ry.  at  Teague,  Texas,  vice  E.   L.  Critz,  transferred. 

J.    B.    KiLPATRiCK    has    been    made    superintendent    of    motive    power    of 
the  first  district   of  the   Rock  Island  system,   with   office  at  Chicago. 


S.   W.   Ml7LLlNix   has  been  made   superintendent  of  motive  power  of  the 
second  district  of  the  Rock  Island  system,  with  office  at  Topeka,  Kans. 


C.    M.    Taylor   has   been   made    superintendent   of   motive    power   uf    the 
third  district  of  the  Rock  Island  system,  with  office  at  Shawnee,  Okla. 


C.    A.    Wood    succeeds    C.    W.    Tessier    as    general    foreman    of    the    car 
department.  National  Railways  of  Mexico,  with  office  at  .Aguas  Calientes. 


J.    E.   Henshaw   has  been   made   superintendent  of   the    St.    Louis   &   San 
Francisco  Ry.   shops  at  Springfield,   Mo.,  succeeding  T.   W.   Lillie,  resigned. 


T.  M.  Price  has  been  made  superintendent  of  the  shops  of  the  Detroit, 
Toledo  &  Ironton  at  Jackson,  Ohio,  vice  H.  F.  Martyr,  resigned  as  general 
foreman. 


V.  W.  Ellet  has  bceen  appointed  a  general,  foreman  of  the  Rock  Island 
Lines,  with  ^ffice  at  Rock  Island,  111.,  succeeding  J.  E.  Loy,  assigned  to 
other  duties. 


E.  T.  Miller,  general  foreman  of  the  Concord  shops  of  the  Boston  & 
Maine  R.  R.,  has  been  appointed  general  car  inspector  with  office  at 
Boston,  Mass. 


G.  S.  Hunter  has  been  appointed  a  master  mechanic  of  the  Missouri, 
Oklahoma  &  Gulf  R.  R.,  with  office  at  Muskogee,  Okla.,  succeeding  J.  F. 
Grealy,  resigned. 


J.  W.  Small,  superintendent  of  nwchinery  of  the  Kansas  City  Southern 
R.  R.,  at  Pittsburg,  Kans.,  has  had  his  authority  extended  over  the  Arkan- 
sas Western  R.  R. 


W.  J.  Jollerton  has  been  appointed  assistant  general  supcrintent^cnt  of 
motive  power  of  the  Chicago,  Rock  Island  and  Pacific  Ry.,  with  head- 
quarters at  Chicago. 


N.  S.  Brooks,  general  foreman  of  the  Baltimore  and  Ohio  R.  R.  at 
Keyser,  W.  Va.,  has  been  appointed  assistant  master  mechanic,  with  office 
at   Cumberland.  Md. 


E.  O.  Rollings  assistant  master  mechanic  of  the  Louisville  and  Nash- 
ville Ry.  at  HowcH,  Ind.,  has  been  promoted  to  be  master  mechanic,  with 
office  at  So.  Louisville,  Kv. 


T.  M.  Price,  assistant  master  mechanic  of  the  Detroit,  Toledo  &  Iron- 
ton  Ry.,  at  Jackson,  Ohio,  has  been  appointed  general  foreman,  with  office 
at  Jackson,  succeeding  H.  F.  Martyre,  resigned. 


W.  G.  Tawse,  road  foreman  of  engines  of  the  Chicago  &  Eastern  Illinois 
R.  R.,  has  resigned  that  position  and  is  now  with  the  Locomotite  Super- 
heater Company,  New  York,  with  office  at  Chicago. 


William  P.  Carroll,  terminal  foreman  of  the  New  York  Central  & 
Hudson  River  R.  R..  at  Buffalo,  N.  Y.,  has  been  appointed  master  me- 
chanic, with  office  at  Rochester,  succeeding  F!  M.  Steele,  resigned. 


M.    Weber   has   been   appointed  master   mechanic   of   the   .Albuquerque   d; 
vision    of   the    Atchison,    Topeka    &    Santa    Fe    Coast    Lines,    with    office    a'' 
Winslow,  Ariz.,   succeeding  William   Daze,   assigned  to  other  duties.  y 


W.  G.  Hammel'„,  formerly  chief  engineer,  has  beeen  appointed  purchasin. 
agent  of  the  Atlanta,  Birmingham  and  Atlantic  R.  R.  He  relieves  W.  L 
Knott,  who  has  been  given  leave  of  absence  on  account  of  ill  health. 


O.  T.  Harroun  has  resigned  as  tool  foreman  of  the  Chicago  Ac  Alton  R 
R.  and  the  office  is  abolished.  Mr.  Harroun  is  secretary  of  the  America: 
Railway  Tool  Foremen's  Association,  and  is  temporarily  located  a- 
Odin,  111. 


O.  S.  Jackson,  master  mechanic  of  the  Chicago,  Indianapolis  &  Louis 
ville  Ry.,  at  Lafayette,  Ind.,  has  been  appointed  superintendent  of  motiv- 
power  of  the  Cliicago,  Terre  Haute  &  Southeastern,  with  office  at  Terr' 
Haute,  Ind. 


G.  L.  Lambeth,  master  mechanic  of  the  St.  Louis  division  of  the  .Mobil. 
&  Ohio  R,  R.,  at  Jackson,  Tenn.,  has  been  appointed  master  mechanic  o: 
the  Mobile  division,  with  office  at  Whistler,  Ala.,  succeeding  E.  G.  Brooks, 
assigned  to  other  duties. 


J.  P.  McCuen,  formerly  superintendent  of  motive  power  of  the  Cincin 
nati.  New  Orleans  &  Texas  Pacific  Ry.,  and  who  retired  recently  after  3i 
years  of  service,  will  be  retained  with  the  road  in  an  advisory  capacity, 
with  the  title  of  general  inspector. 


Jno.  A.  Clakkf,  of  the  purchasing  department  of  the  Canadian  Pacific 
Ry.  at  Montreal,  died  on  Feb.  5,  aged  63  years.  Death  ensued  from  hemor- 
rhage of  the  brain  brought  en  by  a  fall  sustained  while  in  attendance  at 
the  funeral  of  the  late  chief  engineer  of  the  road,  J.  E.  Schwitzer. 


C.  W.  Dieman  has  beeen  appointed  master  mechanic  of  the  Green  Bay 
&  Western  Ry.,  the  Kewiunee,  Green  Bay  &  Western  R.  R.,  the  -Minapee- 
&  Western  Ry.  and  the  lola  &  Northern  R.  R.,  with  office  at  Green  Bay, 
Wis.,  succeeding  W.  P.  Raidltr,  resigned  to  engage  in  other  business. 


F,  O,  Walsh,  master  mechanic  of  the  Atlanta  &  West  Point  R,  R,  and 
the  Western  Railway  of  Alabama,  at  Montgomery,  Ala.,  has  been  ap- 
pointed mechanical  assistant  to  the  general  manager  of  the  Brazil  Railroad 
Company,  in  charge  of  the  mechanical  department,  with  office  at  Sao  Paulo, 
Brazil,  S.  A. 


J.  W.  Marden,  superintendent  of  the  car  department  of  the  Boston  & 
Maine  R.  R.,  has  resigned  after  fifty  years  of  continuous  service.  The 
above  position  which  Mr.  Marden  held  since  1907,  is  now  abolished,  and 
the  business  of  that  department  will  come  under  the  supervision  of  H. 
Bartlett,  general  mechanical  superintendent. 


Willard  Doud,  shop  engineer  of  the  Chicago,  Burlington  and  fjuincy 
R.  R.,  resigned  from  that  position  February  1,  and  has  beeen  appointed  in 
a  similar  capacity  on  the  Illinois  Central  R.  R.  Mr.  Doud  will  give  his 
particular  attention  to  planning  improvements  in  power  plants,  and  other 
features  of  shops  which  come  especially  under  the  mechanical  department. 


George  Parsons  Sweelev,  late  master  mechanic  Allegheny  shcps,  Penn- 
sylavania  lines,  Northwest  system,  who  died  at  his  home  in  Allegheny  on 
January  10,  1011,  was  very  well  known  in  mechanical  circles  and  has  been 
in  continuous  service  with  the  Pennsylvania  for  more  than  thirty-five 
years.  Mr.  Sweeley  was  born  in  Montoursville,  Pa,,  on  July  13,  1856,  He 
was  a  member  of  the  M,  M,  and  M.  C,  B.  associations,  the  Pittsburg  Rail- 
way Club,   the   Bellevue  Club  and  the   Masonic   fraternity. 


CATAI^OGS 


N'alves. — The  Nelson  Valve  Co.,  of  Philadelphia,  Pa.,  has  issued  a  large 
folding  leaflet  illustrating  and  describing  its  various  globe,  angle,  gate  and 
check  valves,  and  which  contains  much  valuable  information  for  users  of 
these   parts. 


Ball  Bearings. — The  Hess-Bright  Mfg.  Co.,  of  Philadelphia,  Pa.,  has 
isssued  two  leaflets  on  magneto  bearings  and  centrifugal  basket  mountings, 
which  retain  the  attractive  appearance  so  characteristic  of  the  literature 
issued  by  this  coliipany. 


Lathe   Efficiency. — This   is  the   title  of  a  very   instructive  catalog  just 
issued  by  the  American  Tool  Works  Co.,  of  Cincinnati,   O.      It  deals   with  • 
the  facts  about  engine  lathes  and  illustrates  several  of  the  prominent  designs 
of  the  latter   as  manufactured  by  this  company. 


Conduit  Products. — In  catalog  436  the  Sprague  Electric  Co.,  of  New 
York,  presents  a  variety  of  illustrated  descriptive  matter  in  connection 
with  its  conduit  products  which  in  the  form  compiled  becomes  exceedingly 
valuable  as  a  reference  book  for  those  interested  in  this  line.  The  catalog, 
which  cont^ns  4'i  pages,  is  conveniently  divided  into  sections,  and  is  care- 
fully indexed.  • 
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■Vires  and  Cables. — A  very  handsome  catalog,  entitled  Bulletin  Xo.  4787, 

-  recently  beeen  issued  by  the  General  Electric  Co.,  devoted  to  the  ^b- 
t  of  wires  and  cables.  The  publication  should  be  of  considerable  service 
purchasing  agents,  central  station  managers,  and  all  having  occasion  to 

V  or  use   wire   and  cable   for  any  service.      The  book  contains  much   data, 

.  no  prices. 

;>t.\vER  AND  Lighting  Transformers.— In  Bulletin  451,  issued  by  the 
iiimph  Electric  Co.,  of  Cincinnati,  O.,  will  be  found  a  complete  descrip- 
;)  of  the  "Triumph  Type  L"  transformers,  and,  the  many  points  of  supe- 
rity  which  they  possess  are  specially  featured.  The  bulletin  is  well 
tten  and  the  various  points  in  the  description  are  presented  in  a  manner 
,itli    renders   them    particularly   interested. 

MEEL   Platf.   and    MANUFACTURED    SHAPES. — The   Carnegie    Steel    Co.,    of 

srwaric,  N.  ,T.,  has  just  issued  its  Waverly  Warehouses  Stock  List  No.   G 

■ith   is   complete    with    the   usual   information    in    regard   to    the    available 

rk  of  the  Carnegie   Company.     The   pamphlet  contains   a  very   attractive 

, -TA  of  Waverly,   N.   J.,   which   graphically   illustrates  the  enviable  location 

I   the  plant  in   relation  to   its  railroad   facilities. 

Tool  Room  Furnaces.— '^Bulletin  "R,"  recently  issued  by  the  Rockwell 
I  urnace  Co.  of  New  York,  describes  a  gas  furnace  for  tool  room  use  which 
k-  of  decided  interest.  It  in  reality  embodies  eight  furnaces  in  one  and 
I-  thoroughly  adapted  for  accurately  heat  treating  small  tools,  etc.,  and  for 
Liitualing,  hardening,  tempering  and  forging.  This  is  a  most  compact  and 
,  oniplete  furnace  and  is  well  designated  as  a  necessary,  if  not  an  indis- 
I  i-nsable,  accessory  to  an  up-to-date  tool  room. 


^ 


Brake  ^eams. — The  Chicago  Railway  Equipment  Co.  has  recently  issued 
under  the  title  "The  Railway  Equipment  Primer,"  a  novel  presentation 
of  the  merits  of  the  Creco  brake  beam.  This  little  book  is  strongly  remi- 
niscent of  our  old  school  day  companions,  the  "Rollo  Books,"  and  its 
compiler,  Bruce  V.  Crandall,  has  in  happy  vein  brought  some  compelling 
[dints  home  to  us.  Notwithstanding  its  gloss  of  humor,  however,  there  is 
.1  prominent  truth  embodied  in  the  little  book,  gnd  as  the  perusal  of  its 
liages  progresses  it  becomes  apparent  in  ,a  way  which  is  quite  appealing 
Railroad  men  should  r;ad  this  primer,  jlnd  if  their  interest  equals  out 
own  they  will  be  well  repaid. 

1 

Storage  Batteries. — This  attractive  catalog  is  publfshed  in  the  interests 
of  the  Edison  Storage  Battery  Co.,  and  for  the  purpose  of  disseminating 
complete  and  useful  information  in  regard  to  the  new  Edison  storage  bat- 
iirry.  It  is  intended  that  it  shall  answer  satisfactorily  not  only  the  ques- 
tions of  the  novice,  but  of  the  man  who  knows  batteries,  and  who  is  familiar 
with  the  electric  vehicle.  It  deals  principally  with  comparison  betweeen  the 
Kdison  battery  and  those  of  the  older  types,  and  without  referring  by  name 
to  any  particular  make  of  lead  battery,  all  of  the  comparisons  refeired  to 
in  the  catalog  are  based  upon  actual  experience,  and  all  statements  may  be 
<  asily  verified  by  any  competent  and  honest  expert. 


EiECTRic  Supplies. — Bulletin  No.  4813,  just  issued  by  the  General  Elec- 
tric Co.,  describes  an  oil  break  switch  adapted  to  use  on  alternating  current 
-•tries  arc  systems  for  sectionalizing  feeder  systems,  cutting  in  and  out 
transformers,  and  similar  classes  of  service  requiring  a  switch  to  be  operated 
under  load.  Bulletin  4311  contains  descriptive  matter  and  data  in  con- 
Mderable  detail  on  drum  controllers  for  industrial  service,  and  super- 
•  lies  the  General  Electric  Co.'s  previous  bulletin  on  this  subject.  Bulletin 
Vo.  4791  describes  the  General  Electric  regulators  of  the  induction  type  and 
switch  type,  single  and  polyphase,  hand  operated  and  automatically  oper- 
■  itid.  It  contains  connection  and  dimension  diagrams,  together  with 
Alights  of  the  various  regulators  described. 


Klectrical  Catechism — Direct  Current  .Apparatus. —  Fairbanks,   Morse 

V  Co.,  Chicago,  have  published  a  very  interesting  booklet  giving,   in   simple 

•mguage,    definitions    ^r    electrical    terms    and    describing    the    construction 

nd  uses  of  different  electrical  machines.     .Xs  the  title  indicates,  this  treatise 

prepared  in  the  form  of  a  series  of  questions  and  answers.     It  vfas  orig- 

nally  prepared  for  the  use  of  salesmen  only,  but  there  has  been  a  consid- 

liible    demand    for    it    by    others.      The    booklet    is    well    illustrated    and 

inted    on    enamcle|d    paper.      The    insight    which    it    gives    to    the    products 

'    1  airbanks.   Mors?   &   Co.    makes   it   very   interesting   to   engine'..rs,   and,   to 

■  no  who  is  not   familiar  with  electrical   machinery,   this  pamphlet   will   be   of 

~ieat  assistance,     l^will  be  sent  on  request  to  interested  parties. 


Tool    Steels.- -An    artistic    catalog    which    has    been    recently    issued   by 
••kar  -Mien   &   Co.,    Ltd.,   of   Sheffield,   is   devoted   to   a   corvsiderablc   discus- 
"ir.   of   high    speed   steels   and   their   application   to   the   usual    and    unusual', 
i'roccsses   wherein   employed.      The   catalog,    in    addition   to   specific   informa^" 
lion  in  regard  to  shapes  and  sizes  of  tool  steel,  deals  somewhat  exhaustively 
\vitii      other   products    of   the   company.      It   graphically    illustrates   all    kinds 
'>'  steel  castings  for  Ibcomotives,   and  the   important  features   in   connection 
with   the   Edgar   Allen    &    Co.'s    output;    rails,    railway    crossings   and   switch 
;<youts   are   not   by   any   means   neglected.      The   catalog   will    invite    an   at- 
•U-ntive   perusal,   and   although   the   company   will   be    pleased   to   supplement 
'lie   information    If    required,    its   completeness    is    such   that,  little    more    can 
he  cflfere'd.  '  '    •' 


"^^"""HONE  Train  Dispatching. — Bulletin  No.  501,  just  issued  by  the 
Cnited  States  Electric  Co.,  of  New  York  and  Chicago,  is  designed  to 
present  accurate'  information   in  respect  to  the  application   of  selective  call- 


ing to  railway  service,  and  in  particular  to  the  use  of  the  Selector  Tele- 
phone System  in  train  dispatching.  The  bulletin  describes  the  development 
of  the  system  and  explains  fully  the  functions  and  service  of  the  Gill 
selector  and  the  answer-back.  The  circuits  and  the  outfits  for  calling 
with  the  local  battery  bell  and  the  main  line  bell  are  described  and  illus- 
trated and  some  facts  regarding  the  economic  advantages  of  substituting 
selective  telephone  train  dispatching  for  the  telegraph  sounder  call  are 
convincingly  assembled.  The  selector  outfits  to  operate  under  the  various 
optional  arrangements  are  conveniently  grouped,  as  to  equipment,  and  des- 
ignated by  code  niunbers. 


Cranes.— The  Whiting  Foundry  and  Equipment  Co.,  of  Harvey,  111.. 
under  the  title  "Cranes  of  All  Types — for  Every  Service,"  has  issued  a 
40-page  catalog  which  in  condensed  form  gives  a  description  of  special 
features  of  Whiting  cranes,  also  viesws  of  installations  and  list  of  principal 
customers.  The  intent  of  the  catalog  is  to  convey  that  there  is  a  Whiting 
crane  for  every  service  and  this  is  well  borne  out  in  the  profusely  illus- 
trated matter  which  is  a  prominent  feature.  The  great  diversity  in  opera- 
tions which  are  permissible  are  presented  in  a  manner  which  endows  it  with 
particular  interest.  A  considerable  portion  of  the  catalog  is  devoted  to  a 
detailed  description  of  the  component  parts.  The  Whiting  Company  will  be 
pleased  to  furnish  a  copy  of  the  catalog  on  request  and  it  will  well  repay  a 
perusal  by  anyone  interested  in  the  subject. 


Locomotive  Safety  Valves. — ^The  Crosby  Steam  Gage  and  Valvt  Co., 
of  Boston,  Mass.,  has  recently  issued  a  most  valuable  and  instructive  little 
treatise  under  the  title  "The  Measurement  of  Steam  Discharge  in  Loco- 
motive Pop  Safety  Valves."  The  book  is  a  report  of  5uch  tests  as  con- 
ducted in  April  and  .Tune,  1910,  by  Professor  Edward  F.  Miller  at  the 
Massachusetts  Institute  of  Technology  to  determine  definitely  the  two  im- 
portant questions,  "How  much  steam  will  a  safety  valve  discharger"  and 
"How  piuch  will  it  relieve  a  boiler?"  The  report  will  repay  careful  study 
and  analysis.  For  those  who  may  have  a  special  interest  in  the  subject 
a  discussion  of  the  work  is  appended  showing  its  practical  application  in 
railroad  work  and  its  value  to  the  mechanical  engineer  and  superintendent 
of  motive  power.  The  Crosby  Company  aho  issues  an  attractive  pamphlet 
on  the  Crosby  principle  in  safety  valves  for  locomotives  which  is  fully  and 
clearly  descriptive  of  its  locomotive  safety  valve. 


NOTES 


F.  W.  MiLiER  Heating  Co. — On  March  1,  1911,  this  company  assumed 
occupancy  of  its  new  suite  of  offices  314-315  McCormick  Bldg.,  193  Michi- 
gan Boulevard  corner  Van  Buren  St.,  Chicago,  111. 


Pressed  Steel  Car  Co. — At  the  regular  quarterly  meeeting  of  the  board 
of  directors  of  this  company,  held  January  25,  1911,  O.  C.  Yayley  was 
elected  a  director  to  fill  the  vacancy  caused  by  the  recent  death  of  one 
of  the  members  of  the  board. 


Joseph  Dixon  Crucible  Co. — During  1910  this  company  of  Jersey  City, 

N.    J.,    supplied    graphite    and    graphite    lubricants    to    210    different    steam 

railroad    companies.      Its    business    with    the    steam    railroads   increased    53 

per   cent.,    and    during   the    same    period   it    sold   the    same    products   to   91 

'automobile  manufacturers,  increasing  its  business  with  them  260  per  cent. 


Burton   W.   Mudge  &  Co. — This   company,   of  Chicago,   111.,   have   added 
'  materially  to  their  well  equipped  organization  by  electing  Thomas  A.   Gar- 
land  a  vice-president.     The   attention   of   Mr.   Garland   will   be   directed   to 
the  development   of   car   ventilating   and    refrigerating   devices,   patented   by 
him  while  superintendent  of  refrigerator  service  of  the  Burlington   system. 


Wells  Brothers  Co. — Announcement  is  made  by  the  above  company  of 
Greenfield,  Mass.,  that  Edward  Blake,  Jr.,  who  has  been  manager  of  sales 
for  the  past  four  fears,  and  a  director  of  the  corporation,  has  severed  his 
connection  with  the  company,  effective  February  1st.  Mr.  Blake  has  .obtained 
the  controlling  interest  in  the  Canadian  Tap  &  Die  Company,  Ltd.,  Gait,  On- 
tario, Canada,  of  which  he  has  been  treasurer  since  its  organization  in  1905. 
He  leaves  within  a  few  weeks  to  take  the  active  management  of  th,-  com- 
pany's affairs  and  will  devote  his  entire  time  to  promoting  its  business. 
He  has  a  wide  acquaintance  in  the  machinery  and  tool  trade  and  smong 
the  hardware  jobbers;  and  his  many  friends,  while  regretting  his  depart- 
ure from  among  them,  will  wish  him  a  full  measure  of  success  in  his  new 
ticld. 


-  LlNDE  -\iR  Pro;iucts.Co. — This  company  of  Bulialo,  HT.'  Yi,  has  recently 
increased  its  capital  from  $.500,000  to  $1,000,000.  The  company  has  pur- 
chased sites  at  South  Elizabeth,  N.  J.,  and  North  Trafford,  Pa.,  and  is  pro- 
tcKJing  at  once  with  the  erection  of  two  large  factories.  It  is  anticipated 
that  these  two  new  plans  will  be  completed  and  in  operation  bj-  Tune  of 
this  vear.  The  contracts  for  the  buildings  have  been  let  as  well  as  for 
such  equipment  as  the  company  do  not  themselves  construct  in  their  Buffalo 
shops.  The  Linde  Air  Products  Company  already  have  two  plants  in 
operation — one  in  Buffalo  and  one  in  East  Chicago-r-but  the  demand  for 
compressed  oxygen  and  apparatus  for  oxy-acetylene  welding  has  developed 
during  the  past  twelve  months  with  such  unprecedented  rapidity  that  these 
a<lditional  oxygen  plants  are  required  to  enable  the  company  to  keep  pace 
with  the  demand. 
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Machine  Tools — Horizontal  Boring  Machine 

Amer.  EfiG.,  1911,  p.  115   (March). 

Illustrated  description  of  a  powerful  horizontal  boring  ma- 
chine for  general  work.  Designed  by  the  Fosdick  Machine 
Tool  Co. 


Apprenticeship 


Amek.  Eng.,  191 1,  p.  105   (March).      Machine  Tools — Lathes 


Amer.  Eng.,  ipir,  p.  107  (March). 


FOURTH     ANNUAL    CONFERENCE    OF    APPRENTICE 
INSTRUCTORS  ON   THE   NEW   YORK   CENTRAL 

LINES. 
Report    of    the    proceedings    at   the    19^1    conference    held    at 
New   York   on  January  27. 


Car— Private 


Amer.  Eng..   1911,  p.  93   (March). 


Illustrated  description  of  private  car  built  in  England  for 
the  South  Manchuria  Railway,  that  employs  much  heavier  con- 
struction and  more  commodious  arrangements  than  is  custom- 
ary on  foreign  roads. 


Cars— Wheels 


Amer.  Eng,  191  i,  p.  108  (March). 


Liberal  abstracts  from  a  paper  on  standardization  of  chilled 
iron  car  wheels  presented  by  W.  S.  Killam  before  the  West- 
ern Railway  Club. 


Locomotives— 2-6-6-2  Type      Amer.   Eng.,   19H,  p.  90   (March). 
CHICAGO,  MILWAUKEE  &   ST.   PAUL  RAILWAY. 

Illustrated  description  of  locomotive  design  from  which  the 
American  Locomotive  Co.  built  25  engines.  Boiler  design  simi- 
lar to  C.  &  O.  locomotives  of  same  type.  The  double  flexible 
exhaust  pipe  and  double  exhaust  nozzle  is  fully  illustrated  and 
described. 


Locomotives -2-6-6-2  Type     Amer.  Eng.,  191  i,  p.  102   (March). 
ATCHISON,  TOPEKA  &  SANTA  FE  RAILWAY. 

Fully  illustrated  description  of  the  first  examples  of  Mallet 
locomotives  with  articulated  boilers.  Two  different  types  of 
joints  are  illustrated. 


Locomotive  Details— Rods        Amer.  Eng.,  1911,  p.  99   (March). 
MAIN  ROD  WITHOUT   STRAPS  OR  BOLTS. 

Illustrated  description  of  new  design  of  main  rod,  which  does 
not  require  the  use  of  straps. 


Illustrated  description  of  some  very  powerful  high  duty  ma- 
chines recently  designed  by  the  American  Tool  Works  Co. 


Machine  Tools— Milling  Machines 

Amer.  Eng.,  191  i,  p.  m  (March). 

Illustrated  description  of  vertical  and  horizontal  railing  ma- 
chine of  great  flexibility;  designed  by  the  Newton  Machine 
Tool  Works,  Philadelphia. 


Machine  Tools — Shapar 


Amer.  Eng.,  191 1,  p.  116  (March). 


Illustrated   description   of  a  motor  driven  crank  shaper  with 
speed  box.     Designed  by  the  John  Steptoe  Shaper  Co. 


Shops — Locomotive 


Amer.  Eng.,  191  i,  p.  81   (March). 


LOCOMOTIVE   REPAIR  SHOPS  AT  BREWSTER,  OHIO, 

W.   &   L.    E.   R.    R. 
Fully  illustrated  description  of  a  shop  to  take  care  of  the  re- 
pairs on  400  locomotives.     All  shops  are  contained  within  one 
large,  well  lighted  building.     An  original  arrangement  incorpo- 
rating a  transfer  shop  forms  the  basis  of  this  design. 


Steels— Alloy 


Amer.  Eng.,  191  i,  p.  95   (March). 


Liberal  abstract  from  a  paper  presented  by  Henry  Southers 
before  the  Engineering  Club  and  Railroad  Club  at  Altoona.  It 
points  out  very  clearly  the  primary  importance  of  heat  treat- 
ment  of  alloy  steels. 


POSITIONS  WANTED 


Chief  Draftsman. — Graduated  mechanical  engineer,  three 
years'  general  shop  practice,  three  and  one-half  years'  office  ex- 
perience in  mechanical  departments  with  railroads  and  steel  car 
manufacturing  concerns.  Designer,  estimator  and  calculator  for 
all  kinds  of  wood,  or  steel  freight  or  passenger  cars,  wants  po- 
sition as  chief  draftsman  or  car  inspector  or  mechanical  engi- 
neer on  railroads  or  smaller  car  manufacturing  concerns.  Ad- 
dress N.  S.  E.,  care  American  Engineer. 


Machine  Tools — Bolt  Cutter 

Amer.  Eng.,  191  i,  p.  112   (March). 

Illustrated   description   of   a   new   model   bolt   cutter   employ- 
.ing  an  opening  die  type  of  machine  arranged  for  motor  drive 
in  a  very  satisfactory  manner.     Designed  by  Wiley  &  Russell, 
Greenfield,  Mass. 


Chief  Drafts  .man. — Mechanical  engineer,  six  years'  railroad 
experience,  as  apprentice,  material  inspector  and  general  in- 
spector. Four  years  in  railroad  supplies  as  salesman  and  chief 
draftsman,  now  superintendent  of  factory,  wants  position  as 
chief  draftsman,  mechanical  engineer,  engineer  of  tests  or  shop 
superintendent.    Address  V.  D.,  care  American  Engineer, 


The  Hanna  Locomotive  Stoker 


A   SUCCESSFUL   STOKER   OK   THE    STEAM   JET   TYPE    DESUJ.Xh:^)    TO   (AVE    PERFECT    FLEXIBILITY    AND    CON- 
TROL OF  COAL  DISTRIBUTION.     IT  HAS  BEEN  IX  SERVICE  FOR  XEAKLV  A  YEAR  OX  A  LARGE  MAL- 
''  LET  COMPOUND   LOCOMOTIVE,   SUCCESSFULLY    I>E\  ELOPIXtJ  THE  CAPACITY  OF  THE   ENGINE 

WHICH, (^qumj   XOT   be  realized   with  HAXU   FIRING. 


Locomotive  stokers  can  be  divided  into  three  gcnenil  types, 
\ .  .  the  plungtr  type,  the  jet  type  and  the  undef-feed  type. 
\\  i  lely  different  arrangements  of  each  of  tlicsc  types  have  been 
t.  ;.cnsively  experimented  with,  most  of  them  with  some  degree 
It 'success.  At  the  present  time,  however,  the  examples  of  the 
].( I  and  under-feed  types  appear  to  be  more  promising,  and  of 
"  t:  f -c,  three  designs  stan^^ut  very  prominently.  These  are  the 
liiiwford,  t^he  Street--rtnd  the  Hanna  stoker,  the  lirst  being  ot 
th  ■  n^er-feed  andiUTelatter_)lwo  of  the  steam  injection  type. 
Ail  of  these  have  successTulfy  withstood  rigorous  set  vice  tests, 

a'lid,  imdcr  the  conditions  in         

wliich  they  have  been  oper- 
ating, can  all  be  regarded  as 
(Mitirely   successful. 

Tliough  the  Street  and  the 
iiaiina  stokers  are  both  of 
tlie  same  general  type,  they 
differ  in  practically  all  re- 
spects. The  Street  stoker 
fiiiploys  a  crusher  on  the 
tiiidcr  and  chain  bucket  ele- 
vator on  the  back  head  of  the 
boiler  and  feeds  the  coal 
tlirough  riiree  openings  in 
tlic  hack  head  by  means  of 
iHiwerful  intermittent  steam 
ji'ts.  This  stoker  will  be 
fully  illustrated  and  de- 
scribed in  an  early  issue  of 
this  journal.  The  Hanna 
stoker,  which  is  shown  in 
tlic  accompanying  illustra- 
tiiMis,  is  a  self-contained  ap- 
paratus and  feeds  through 
the  fire  door. 

I  his  stoker  has  been  de- 
veloped by  the  Hanna  Loco- 
motive Stoker  Company  of 
Cincinnati  and  has  been  in 
continuous  successful  opera- 
ti  'H  on  the  Cincinnati,  New 
Orleans  &  Texas  Pacific 
(^fjueen  and  Crescent)  for 
c  'nsiderably  over  a  year,  and 
during  the  past  eight  or  nine 
i!i''nths  has  been  successfully 
■  '';ing  a  large  Mallet  com- 
p  '.md  locomotive  which  had  ■ 
IToven  a  failure  with  hand 
r'ing.     It  has  recently  been 

■  cessfuUy   operated   on    one   of    the    largest    Mallet   compound 

'  >^omotives  in  the  world  on  the  Atchison,  Topeka  &  Santa  Fe 

'railway,  and  is  now  being  applied  to  a  number  of  locomotives 

•ii  the  Queen  and  Crescent  and  to  single   locomotives  on   sev- 

<fral  other  railways. 

I  his  stoker  differs  in  practically  all  respects  from  its  predc- 
^>  ssors  of  the  same  general  type  and  is  arranged  to  automatic- 
-lly  distribute  the  coal  around  the  fire  box  in  a  regular  cycle, 
■jeing  so  constructed,  however,  that  if  necessary,  a  large  amount 
''  coal  can  be  directed  at  any  one  spot  desired,  or  th*;  cycle  can 
i"  so  altered  that  part  of  the  fire  box  will  continuously  receive 
'■  greater  supply  than  another  part. 


H.\NNA    LOCOMOTIVE    STOKER — LPPKR    COM.    HOPPER    KEMO\-EIi. 


As  at  present  constructed,  this  stoker  is  built  with  a  hopper 
holding  about  25b  lbs.  of  coal,  so  located  that  the  fireman  can 
conveniently  fill  it  from  the  tender.  At  the  bottom  of  this 
hopi?5r  there  is  :i  worm  feeder,  driven  bi'  a  bevel  gear  connec- 
tion from  the  small  two-cylinder  slide  valve  steam  engine  self- 
contained  within  the  machine  and  located  on  the  deck  of  the 
cab  close  to  the  boiler  head.  This  worm  feeds  the  coal  into 
an  incjincd  cast  iron  pipe,  through  which  it  is  crowded  to  a 
discharge  in  the  upper  part  of  the  regular  fire  door  open- 
iiig.     The   worm   in^crowding   the   coal    into    the    pipe    crusiies 

it  so  that  tluTc  are  practically 
no  pieces  that  will  not  pass 
through  a  2  in.  screen.  As  it 
imerges  from  the  top  of  this 
pipe  it  falls  down  on  to  a  cast 
iroir  ridge  plate  just  inside 
of  the  door  r.])vning,  over 
which  there  are  two  inclined 
wings  hinged  at  the  back,  and 
arranged  td'-  automatically 
travel  from  the  lop  to  the 
bottom  of  this  ridge  plate.as 
will  be  explained  later.  These 
wings  form  a  trough  for  di- 
recting tlie  '  stream  of  coal, 
which  then  flows  down  in 
front  of  the  jets.  At  this 
point  there  is  a  distinct  change 
from  any  jirevious  design  of 
stoker,  in  that  there  are  two* 
sets  of  jets,  the  upper  emerg- 
ing from  the  end  of  a  series 
of  fingers  about  3  in.  long 
and  arranged  in  an  arc.  Di- 
rectly below  these  fingers  is 
a  very  thin,  flat  opening,  from 
which  emerges  a  thin  fan- 
shaped  jet  of  steam  covering 
practically  the  whole  area  of 
the  fire.  As  the  coal  flows  to 
these  jets  the  larger  pieces 
strike  the  fingers  and  are 
caught  by  the  jets  emerging 
therefrom  and  are  blown  to 
the  part  of  the  fire  box  served 
by  this  particular  jet  or  jets. 
'\'bv  finer  coal,  however,  falls 
between  these  fingers  and  is 
caught  by  the  film  jet  below. 
This  fine  coal  is  then  blown 
force  and  underneath  the 
which   tend   to    hold   it   down 


into  tlie  lire  box  wiili  less 
stronger  jets  from  the  lingers, 
on  the  grate  and  counteract  the  effect  of  the  draft  while 
it  is  in  suspension.  In  tliis  manner  only'  the  larger  pieces 
which  have  sufficient  weight  '  of  their  own  to  carry  them 
to  the  grate,  are  distributed  by  the  upper  jets.  Below  the 
casting  carrying  the  jets  is  a  table  casting  which  is  grooved 
out  on  cither  side  in  such  a  form  that  a  certain  portion 
of  the  coal  is  carried  by  means  of  these  grooves  into  the 
back  corners  and  untlerneath  the  fire  door.  This  table  casting 
is  capable  of  a  limited  adjustment  in  and  out  at  will.  The 
steam  jets  operate  continuously  and  a  gauge  is  provided  on  each. 
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Machine  Tools — Horizontal  Boring  Machine  .  .,-     .;•;...--. 

Amer.  lixc,  ton,  p.   115   (March). 

Illustratod   description    of  a  powerful   horizontal   boring  ma 
cliine    for    KiMura!    work.      Dcsiiiucd    by    the    Fosdick    Machine 
ri>ol  Co. 


Apprenticeship 


Amkr.   Knc.    191 1,  p.   105   (March).       Machine  Tools — Lathes 


Amer.  Eng.,  tqii,  p.  107  (March). 


FOLRlll     A.V.M'AL    COXb  l-.RKXCK    oF     APPRFXTICF 
....INSTRUCTORS  OX    Till:    XFW   YORK   CFX  TRAL 

'■■•  ■•^^•••"r-'^v:.v;/;',.>-.;  ■      lines. 

Report    of    the    proceedings    at    the    191 1    conference    held    at 
Xew   York   on   January  27. 


Car — Private 


Amkr.  Eng..   191  i.  p.  0.^   (March). 


Illustrated  description  of  private  car  built  ih  England  for 
the  South  Manchuria  Railway,  that  employs  mucii  heavier  con- 
structii>n  and  ni<ire  connnodious  arrangements  than  is  custom- 
ary on  forciirn  mads. 


Cars -Wheels 


Amer.  E.nt,  ,  iqir.  p.  108  (  March V 


Liberal  ab>tracts   from   a  paper  on   ^standardization  of  cliiiled 
iron   car   wluels   i)ri.siiited   by   \V.    .S.    Killani    before   the   \\"est 
ern  Railway   Club. 


L«tcomotives — 2-6-6-2  Type      Amkk.    1-..n(..,   191  i,  p.  00   (March). 
''''   GHICAGO,  MILWAIKFE  &   ST.   PAUL  R.MLW  \^. 

Ilht.<tratcd  description  of  locomotive  design  from  which  the 
American  Locomotive  Co.  built  25  engines.  Boiler  "design  simi- 
lar to  C.  &  O.  locgmotives  of  *amc  type.  The  double  flexible 
exhaust  \>\]h-  .and  double  i\h;iu^t  no//lc  is  fully  illu~lr;ittd  ami 
<le.>cribed. 


Locomotives -2-6-6-2  Type     .\\iik.   I.ni,..  ion,  p.   loj   (.Marcli). 
ATCIl I.SOX.    lOPEKA   .'I-    S  \X  TA    1-F   RAILWAY. 

Fully  illu>trattd  descrii)tion  of  tlic  first  examples  of  Mallet 
locomotive-  wiili  aniculatcd  boiUr*.  Two  ditTerent  types  of 
joints  are  illustrated. 


Locomotive  Details  — Rods         .\mi.k.    K.VC.,    Iom.    ]>.   >)i)    (  Marcli  I. 
■  '    m        KOI)  WITHOUT   STR.Vl'S  (.»R   BOI.T.s. 

Illustrated  descrii)tion  of  new  desiR.11  of  main  rod,  whicli  docs 
not  rcffuire  the  use  of  straps.     ,;^'  "   '.  -  '     - 


Illustrated  description  of   somt  very  powerful  high   duty  ma- 
chines recently  designed  by  the  .\merican  Tool  Works  Co.    .  .^ 


Machine  Tools  — .Milling  .Machines  ''*.,. 

»  '    "•"r'v 

Amer.  Exg.,  191  i,  P-  "i   (March). 

Illustrated  description  of  vertical  and  horizontal  miling  ma- 
chine of  great  llcxibility ;  de-igned  by  the  N^ewton  Macnine 
Tool  Works,  Pbiladelpliia. 


Machine  Tools — Shaper 


Amer.  Exg.,  1911,  p.  116  (March). 


Illustrated   description   of  a  motor   driven   crank   shaper   with 
speed  box.     Designed  by  the  John  Sieploe  Shaper  Co. 


Shops — Locomotive 


.\mer.  Exg.,  191  r,  p.  81   (March). 


LOCOMOTIVE   REPAIR  SHOPS  AT   BREWSTER,  OHIO, 

W.   &   L.    E.   R.    R. 
Fully  illustrated  description  of  a  shop  to  take  care  of  the  re- 
jiair-  on  400  locomotives.     All  shops  are  contained  within   one 
large,  well   lighted  building.    ^\n  original   arrangement  incorpo- 
rating a  tr.uisfor  slinp  forms  tiie  basis  of  this  design. 


Steels — Alloy 


.\mik.    Enc...   1911,  p.  95    (March). 


i.d)eral  abstract  from  a  paper  presented  by  Henry  Southers 
bi  fore  the  Engineering  Club  and  Railroad  Club  at  Altoona.  It 
] points  out  very  clearly  the  i)rimary  importance  of  heat  treat- 
nuiit   of  allov   steels.  *'<;'.  ^" 


POSITIONS  WANTED 


Ciiii.i  Dk.m  i.>.\i.\N. — (ir;idii;iti<l  mechanical  engineer,  three 
years'  general  shop  practice,  three  and  one-half  years'  office  ex- 
perience in  mechanical  departments  with  railroads  and  steel  car 
niainifacturing  concerns.  Designer,  estimator  and  calculator  for 
all  kinds  of  wond.  or  steel  frei.gbt  or  passeiiger  cars,  wants  po- 
sition as  chief  draftsman  or  car  inspector  or  mechanical  engi- 
neer on  railroads  or  smaller  car  manufacturing  concerns.  Ad- 
dress X.  S.  E.,  care  .\mkric.\x  Ext. inker. 


.Machine  Tools — Bolt  Cutter 

Amer.   Exg..  lOtf.  p    'i-   (March). 

•  Illustrated  ilescription  of  a  new  niorlel  bolt  cutter  employ- 
ing an  opening  die  type  of  machine  arranged  for  motor  drive 
in  a  very  s.itis factory  manner.  Designed  by  Wiley  &  Russell, 
Greenfield,  Ma-s 


CiiiKi  DRArTs.M.\x. — Mech.inical  engineer,  six  years'  railroad 
experience,  as  apprentice,  material  inspector  and  general  in- 
spector. Four  years  in  railroad  supplies  as  salesman  and  chief 
draftsman,  now  superintendent  of  factory,  wants  position  as 
chief  draftsman,  mechanical  engineer,  engineer  of  tests  or  shop 
superintendent,     .\ddress  \'.  D.,  care  American  Engineer, 


The  Hanna  Lbcombtive  Stoker 


.f  :   ■  ^ :k.. 


'V         TKOL  OF  COAL  DISTRJUUTKiN.     IT  HAS;  liK^X  IX  SKK\I(K  HlR  NKAKJvV  -A  YlvVR  -« iN  A  ;,\R<Ji;  At  A! 
i- :  =  .;^r\  ;  LET  GOAIPOUXU   LOtJUMOHAK;  S(HXKSSFiLr.A'    IHCV^^r  .^M'l^CO  tlJfi  t  Aivxri 


m^-r:  in;    \,. 


■'''L'^iOtive' stokers  can  be  Uivi<.lc<l  iiiriik  tfirov-  iti'tii-Tiif  ty|»es:- 
,   tije  pluns<-'r   type,   the  jet   type   and   the   imikT-tced   lype/ 
•■aIv  iHlTcrent  arraiivicimiits  of  each  of  tlu<v  tyj^'S  have  IU-Vit 
Vii^ively  cxperiiiKutcd  witli,  must  uf  vium  \\  ith  Vvine  dciirce/ 
.  iuteess,    '^t  the  present  time,  howcyeV .  ihc  cvanliVks  iftf  the 
•  ,.«"d;uncjer- feed  types  appear  tiv  he  'l^^^c.l^ro^li^i^;^.  and  of 
-i-;' three  de.>^ifinS  stand  out  very  projiihieiitW,    *i  luse  ttre  ttie, 
t  ;i;iV.f«>rd,  the   Street  and  the   H<iiiiia  st<jktr,,  tin,-    rn>i   iKin^Vof 


■...\:\,te:it>  pre>ent  t<^  sicikiit  i>. lH!iltv\w|Ii/a  liOppci^^^ 

;lioldtii^\;tJaK*nt-;>J5t),  liis/:/.r  the,  irfeman  «an 

ctytivenieiTti\v.ti}l  It  .'Irotiv  of    this 

ho])jHr  thi^re  i>  ;rA\jivnii  ^ai^^kir,  dnV*"''  J?y  -^  4;e;u"  eprinec- 

{tion   ifnnii  the  "stiijiU  IJA'v^^^ 
ot^it:uned^-  yiilhjn  ctlH'  r!i;u^hin<    .^ 

call   ('io>v  :;tM   the  h«>il\,r  ht.'id.;     Tlii-   \vMJ^rrn    fccils  l!ic  -coal   intp.. 
au   i'lciiiti-d  ^^•:i:st >.tV.f^»   pii'v,  '! hron^li    \\ Uich   it  if  crpWiltd   to   a.. 
.'t\'-:  aijiAieir-ifccd'  and  the  lattiJr  t^vd  tif  tWe-^irtifiiMfy  ijijeini<>ivvf>^^  ^iij^pt-n  jiitn.  <-f;' tlur  rvSJriiliiT;. 'iite.   «1poi? 'A^^lt-' 

AiiiAf  these  have  successhdly  witlistobd  rijjtirmiis:  seivice  tcii^;  v  iitf};;;^  A^llit^^vvt^'iri^tir^.c^^  i'fiT>hcs 

It  s. >  t'liat  rlitri' :af <  j*t-atciicaHy. ■" 

; ^ni-"'  i»ivi?v< ; !ililt^^\:il^.Jivt;  l»a$*. 

V  s^k- a^  i  ■  10.  VS^Tt^iit;  ■■  ;;i^s  it 

La:i)y«'S'"t'ri;itn  Thy  ^f.ip -erf;  this 

! lii  1.   it  i'.i}\<  «i« •><  1.1. i.-<.i,-tv' a^ c«iSt . . 

1  i'ltfte^.  fJHtv;  ivist  iiiiid^ 

:  Ti&idf  ;tlM'rtC'tT<;  T>vj^  jli^lriie*! 

Avini-^  hinc:»<l  ;;t  tIk  back,  ana. 

rranifed  i«*iniatically 

/:ira\:el>rr<:>iii    1^;.^  liv|*   |o  the 

:.l»f»t1oiiv.Mf:fln--!i<l}fe  plate,  as  : 

nil]  lie  exptffiiu d  latvf .  TlH-Se 

;Vi;i«jiiS.':f'**nv>  it.-.tf»VU}fjt  fvir  «li- 

rc<tii%    the    -'Ttaui    v'f  coal. 

V  u  jvtch    iljiei.1    .tlt'vv  b:  l«iow;iv.'  in 

,  fi>int'  Aif:yt|ie-  jKl^v  ■'■'M-  thi& 

Vjiirint  thfetr  i^  a-  dietitKt  chanpc 

■  frMin  any  pfcv  ion>  <Jesigii  of 

-toker.  iiiihift  ihe<x>  are  t^vo 

sift.s; v>f:  jt/ts.  tli<MTpper  enierK-." 

injf  tf^inv  the  emf*jl  a  series 

;  ftf  tlugers    ah>  <Jit ,  3 ;  i|»,   Vmu. 

Miul  i»rrai>jJSeil  in  an  apt.     Pi- 

rictly  in^^kny v;Xli<4se  Irt^f •;  i*  . 

a  .very  thiit,  tVat  «»|whtnitr.  fninl 

\vhieli>  enteri:<»i    a    thin    fan- 

:sliapcd  jei;  ^►f;  s^tipam-  cpvierinv 

.  jiract ion \\\t  the  Xyh'"'*'  area  o t 

,  the  tii"<;.  ;  i\s  tJie  coal  flovv  S  t<> 

tliese  jet,*"  th« ;  larjper   picce> 

strike  ;iIw"-tiijg«Tiv  and    a,rc 

canylit  hy  iho  jets  emeryiiig: 

thtrt  frrnn    aiid    are  blown   to 

the  fiart  iri t  tlijc  jitC  box  served 

Iw  tins  particular  jet  or  jets. 

Ihe  tiner  Coal.  Iu>%vever.  lalln 

httween  these  fingers  and  is 

caiiglit  by  the  film,  jet  below. 

'tills  ;tme  eo;tl  is  then  Idbwn 

fiftrxre     anil    iuuleri4cath     the 

wlucb  tend   to-  bold   it.   down 


.;■.:>.  nutder  the  conditions  in 
>;"fJi:h  .tlx'y  'Ikivc  been  oper- 
;.Turcf;'.i-an  all  l>e  regar d*d  a s 
-"    ;(:1y^su<^cessful.  ,      Vv 

;J;W'At}?h  tiie  Street  and  tlje   • 
(tcAiiAJi/'?l<>kers;  arC-^^^l^^      pf 

'Ijn'nr.  'in    pr.'ictically    all    re- 

-I'i'^^'V       'live     Street    stoker 

!';itjf.li>^\6-\;^;<i',,'eritsher  .pn-  the . 

>v^f.r!iTaii«r  chain  hncket  ete- 

«;i!'Of-  'ciTt  the  hack  head  of  the 

* '  ti'"i;  :  and     feeds    the    coal 

■'  r  ...n^<)v    tlif ec     <  'peninj;?  •   in 

'i-:'    i rack   head    I>y    means Df 

;■■■>': t^nd   intermittent    steam 

^.  riits.  .stoker,   will    be 

0f^y     ilhi>trated     and     de^ 

'1   ill   an   early  issue  of 

j'liinial.      The^    Hanna 

M'.4>iL'fc,-  which    i§    ?ih<*^vn    in 

riccompanyinff     illnstra- 

-,  is  a  ■.<elt-conlained  ap- 

.  pVi.'T'ttiii    aivd    feeds    throngh 

'd'k'  ljr€';do(iT.  ;  .'.  .;•;■;.'  \:;.\  '■.  dr 

1  Jiis'-'.sto'kcf  has   been   de- 

•  '  iVd.hy:  the  Hanna  Loco- 

ve  Stoker    Company    of 

iiinati    and    has    been    in 

iiuioH?;    sncces*fnl   opera.- 

'i'.-f  '4n  the  Cincinnati.   KeW 

Vns '  &  %.Tcxas> Pacific 

•  n    and    Crescent)     for 

i'lably  over  a  year,  and 

•  •■'"fi,  |hc  pastei^ht  or  nine 
;-'iihs  has  been  snccessfully 

I.itlg  a  larsc  Mallet  com- 
C'd  locomotive  which   had 
'  "    a    failure   with    hand    ■; 

It    lias    recently    been 
;->.-nilly   operated   on   (;ne   of   tin-   lar;ie>t.  Mallet   coniponnd; 
•'motives  in  the  .world  on  the  Atchison,  Topeka  &   Santa   bV 
>\ay.  and  is  now  bein)?  applied  to  a  hunibei'  of  locivmotiveS- 
ihf  Queen   and  Crescent  and   to  single   locojiiptiveson'  sey-; 
■{■■J.'-^-.'';.-other  railways.  "    ■"'     ■.'■■'..■  ;■.-.;  v't-. '■■■''■'' 

■.../;*'his  stoker  differs  in   practically  all  respect.s  frcwii  its  pteHc-'. 
..   .'»;..Krs  (if  the  same  general  type  and  is  arr.mged  t<i  .uitomatic-: 
■  ■(\y  distribute  the  coal  around  the  fire  box  in  a  rcgidar  cycle, 
.'-ng-so  constructed,  however,  that  if  necessary,  a  large  amount 
f'>al  ciuVbe  directed  at  any  one  svM>t  desired,  or  the  cycle  can 
-o  altered  that  part  of  the  fire  box  will  continuoitsly  receive 
vr<;ater  supply  than  ytiotlicr  part,  ../:•..     .:..:,  ,  .,; 


jrA>c vy  UTtxtXKltJVe. ; STttKERfr » ■  WRR^  «>.\i^  ;lit>pj«fj<  ■  K>;Mit»V>Ui;  ^v.  ■ 


ifnf)x|  rtte     Itrt'  JlMiNj-'wivJ*     K ss 
srroRiit't'. :  jets;  fri iiii   thy    lingers.' 

vx>n  V the    gnite,  and '-^^  the  ssflfect  Atvf   tJie^  ■,  draft;  wliile 

it    is    in    sHspetis!<«n;     in    thi<    nratiiie'r   only  ;iJK*.   larjrer   pieces 
which    Ifave     sjifticient     w  eiglit; of    their    own   to'   carry    them 

Vto  the  /grate..  a.!:e  Aljstriliuted  iiy  the  upper- jiets.  Below  the 
casting  carrying  tliejet-i  i?,a  tabic  casting' which  is  grooved 
out  on  either  kide;  in  snch  a  form  that  a  certain  portion 
of  the  cojil:' is  c:irflvd  by  i^iean^:  of  these  -Rrooves  int<^  the 
back  corners  and  un<ierneath  the  fife  dOO^-.  ;  iFhis  table  casting 
is   capable  <ff  a   limited   a<lju-tment    in   and   out   at   will.     The 

,  sjeam  jet'-  operate  x^mtinuou'-ly  and  a  .gangf  i*  provided  ou  each* 


•J2t;.<;Aw»^V  .'■■-.^'f^'^'v 
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which,  in  connection  with  the  valve  on  each  line,  permits  the 
varying  of  the  pressure  as  the  kind  of  coal  and  the  condition 
of  the  firebox  dictates.  Normally  the  upper  or  finger  jets  are 
carried  at  about  20  lbs.  pressure  more  than  the  lower  or  film 
jet.  These  pressures  will  vary  between  40  and  60  lbs.  and  60 
and  80  lbs.  under  normal  conditions. 

The    automatic    operation    and    independent    control    of    the 
wings  on   the   ridge   plate,   which  gives   the   direction   that   the 


the  control  lever  is  swung.  Therefore,  necessarily  any  posit  on 
of  the  control  handles  between  these  two  extremes  will  g;vc 
either  wing  a  motion  from  the  bottom  part  way  up  its  str^^ke 
or  from  the  top  part  way  down  and  return  in  a  regular  cycle. 

A  study  of  this  arrangement  will  show  that  by  throwing  brth 
operating  levers  at  the  top,  for  instance,  the  two  wing  casti.  ,;5 
will  form  a  trough  in  the  center  and  all  of  the  coal  will  be 
thrown   underneath  the  flue   sheet  and  on   the   forward  end  of 


GEXEK.M.  ELEV.XTIONS  OF  HANNA  STOKER. 


Stream  of  coal  shall  take  and  ihe  point  where  it  shall  be  dis- 
charged on  the  grate,  has  been  very  ingeniously  and  satisfac- 
torily worked  out.  Each  of  the  wings  are  rigidly  secured  at 
the  back  ends  to  a  shaft,  which  is  continued  through  a  uni- 
versal joint  to  a  point  on  either  side  above  the  inlet  pipe.  Here 
arc  secured  short  cranks  having  a  ball  on  the  outer  end.  Over 
these  balls  are  slipped  a  spring  latch,  forming  the  end  of  the 
operating  gear  coming  from  its  control  on  the  left  side.  This 
arrangement  gives  an  easy  method  of  disconnecting  if  desired. 

The  rods  connecting  to  the  operating  gear  are  secured  to  the 
top  of  a  slotted  block  that  is  hinged  at  tiie  bottom  to  a  short 
crank  arm  operated  by  the  handles  on  the  quadrants  shown  at 
the  left  of  the  stoker.  In  the  slot  in  this  block  is  a  pin  from 
the  vertical  arm  of  a  rocker,  which  is  oscillated  by  an  eccentric 
connection  to  the  ratchet  wheel  shown  just  below  the  quad- 
rants. The  throw  of  this  arm  is  capable  of  adjustment.  The 
ratchet  wheel  is  operated  through  a  dog  on  the  end  of  the  bell 
crank  connected  by  a  long  arm  and  rocker  from  an  eccentric 
on  the  shaft  which  drives  the  worm  screw. 

Since  each  of  the  wings  in  the  stoker  have  a  separate  con- 
nection and  gear  from  the  ratchet  wheel,  it  will  be  seen  that 
either  can  be  adjusted  as  to  its  movement  by  a  change  in  the 
angularity  of  the  slotted  block.  Tf  the  control  lever  is  so 
located  that  the  pinned  end  of  the  block  is  at  the  bottom,  the 
slot  will  then  be  vertical  in  the  central  position  and  the  wings 
in  the  stoker  will  have  their  maximum  travel.  If,  however, 
this  operating  lever  is  turned  so  that  the  pin  connection  is  aj 
one  side,  the  pin  on  tlie  rocker  will  then  simpliO«ttdF~-bfick 
and  forth  in  the  slot  and  the  wing  casting  controlled  from  this 
gear  will  have  no  movement,  remaining  stationary  in  a  position 
at  the  top  or  bottom  of  its  stroke,  depending  upon  which  way 


the  grate.  If  they  are  both  placed  at  the  bottom  of  the  quad- 
rants the  wing  castings  will  remain  at  the  bottom  of  their 
stroke  and  the  coal  will  practically  all  be  discharged  into  the  back 
corners  of  the  fire  box.  If  one  is  placed  at  the  top  and  one  at 
the  bottom  all  of  the  coal  will  then  be  fed  along  one  side  of 
the  fire  box,  being  scattered  equally.  On  the  other  hand,  if 
one  is  placed  at^  the  top  of  its  quadrant  and  the  other  is  placed 
to  give  a  full  stroke,  a  cycle  of  firing  will  occur  through  one- 
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hal;  of  the  tire  box  only.  From  this  it  will  be  seen  that  any 
nos-ible  desired  combination  for  the  feeding  of  the  coal  can 
bt  obtained  by  the  proper  adjustment  of  the  control  handles. 
If  it  is  desired  to  put  a  large  amount  of  coal  in  the  back 
<;orners  or  underneath  the  door  this  is  performed  by  placing 
both  handles  at  the  bottom  of  the  quadrants,  shutting  off  the 
blast,  allowing  the  coal  to  pile  up  on  the  dead  plate  and  tiien 
witii  a  quick  blast  through  the  fingers  it  will  be  discharged 
immediately  under  the  door  and  into  tiie  back  corners  almost 
cirirely. 

1  he  two  cylinder  steam  engine  operating  the  stoker  is  of 
5uch  a  size  that  in  case  any  foreign  substance  gets  into  the 
wurm  which  would  break  the  machine,  the  engine  will  be  stalled 
bcfire  this  actually  occurs.  A  reversing  arrangement  is  pro- 
vided with  a  convenient  lever,  so  that  if  the  engine  is  stalled  it 
can  be  immediately  backed,  and  tlie  stone  or  other  obstruction 
can  be  removed. 

A  study  of  the  machine  will  show  that  its  capacity  is  gov- 
€nied  entirely  by  the  speed  of  the  engine  driving  the  worm. 
The  steam  jets  will  take  care  of  practically  all  of  the  coal 
that  can  be  placed  in  front  of  them,  and  the  amount  of  coal 
put  into  the  fire  bo.\  is  determined  by  the  amount  the  worm  feed 
will  handle,  which  in  turn,  of  course,  is  controlled  by  its  speed. 
Tlie  hopper  is  set  at  such  a  height  and  in  such  a  position  that 
the  fireman  can  supply  a  very  large  amount  of  fuel  with  no 
great  difficulty  or  inconvenience.  During  a  recent  trip,  when 
the  stoker  was  delivering  to  the  fire  box  over  5,000  lbs.  of  coal 
per  hour,  it  was  found  that  the  fireman,  who  took  things  very 
easily,  was  actually  engaged  in  shovelling  coal  less  than  40  per 
cent,  of  his  time.  If  a  capacity  is  desired  which  exceeds  the 
lircnian's  ability  to  shovel  it  into  the  hopper  the  stoker  could 
111.  rearranged  with  the  hopper  covered  by  a  grating  at  the  deck 
li'vel,  and  the  fuel  put  into  it  by  a  large  hoc,  or  by  gravity. 


On  a  recent  trip  of  this  Mallet  locomotive  between  Somerset, 
Ky.,  and  Oakdale,  Tenn.,  a  distance  of  gi   miles,  over   iH  per 
cent,    grades,   with    very   sharp    curves    and    many    tunnels,    the. 
stoker   being   operated   Ity  the   observer,   who   received   but   the 
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briefest  preliminary  instruction,  it  was  proven  to  be  all  tH«t- 
tiie  inventor  claimed  for  it.  The "  fuel  on  this  trip  was  very 
l)oor  quality,  being  of  a  character  with  which  it  was  impossible 
to  successfully  hand  fire,  without  numerous  stops  for  fire 
cleaning,  but  in  spite  of  this  the  stoker  easily  maintained  a 
maximum  steam  pressure  under  any  and  all  conditions  of  work. 
In  fact,  it  was  found  possible  to  open  the  pops  at  any  time 
desired,  even  when  the  train  was  on  a  very  heavy  grade  and 
the  locomotive  was  working  at  its  maximum  power.  During 
the  trip,  which  required  eleven  hours  of  elapsed  time,  the 
j:ratcs  were  not  shaken,  there  was  no  hook  put  into  the  fire,  and 
at  the  end  of  the  run  the  fire  bed  did  not  exceed  eight  fnches 
in  thickness  and  was  in  every  way  in  perfect  condition.  Al- 
though the  locomotive  was  not  equipped  wftli  a  brick  arch 
at  no  time  when  running  did  the  smoke  assunre  a  shade  darker 
tlian  light  gray.  This  performance  is  all  the  more  remarkable, 
since  the  stoker  in  use  was  a  new  one  an<l  had  never  been 
operated  on  a  locomotive  before  this  trip.  For  periods  of  thirty 
minutes  or  more  it  was  called  upon  to  <leliver  coal  to  the  fire 
l)ox  at  a  rate  exceeding  5,300  ibs.  per  hour.  While  in  opera- 
tion tlie  appearance  o.f  the  fire  box  equalled  that  found  in  the 
very  best  hand  firing.  It  appeared  as  if  a  large  part  of  the 
fine  coal  burned  while  in  suspension,  giving  an  intense  white 
light,  indicating  perfect  combustion. 


GEXERAI.    Vli:W    OF    STOKEK,    .'^HOWIXC.    WORM     FKF.t). 
CO.VL    HOPPER   REMOVED. 


Erie  Changes  Locatio.v  of  1-oc\) motive  Headlights. — .\11  of 
tlie  engines  of  the  Erie  arc  to  have  their  headlights  changed  from 
in  front  of  the  smokestack  to  the  center  of  the  boiler  head,  where 
tiie  number  of  the  engine  is  at  present.  Engine  No.  1704  on  the 
Cincinnati  division  was  the  first  on  that  section  of  the  road  to 
liave  the  change  made.  The  position  of  the  headlight  will  not 
be  altered  until  the  engines  are  sent  td  the  shops  for  other 
repairs,  so  that  it  will  be  some  time  before  all  of  the  engines  on 
the  svstem.are  changed. 

:  :^^A:i'4  ■:■    . / 

The  Employees  of  the  Yl-eh-Han  Railway,  China,  are  or- 
ganizing a  railway  club,  and  with  it  a  library.  For  this  pur 
]>ose  catalogs  of  all  sorts  of  railway  supplies,  and  more  par- 
ticularly of  rolling  stock  and  shop  equipment  are  desired.  E. 
C.  Chang,  assistant  storekeeper  of  the  Yueh-Han  Railwaj'.  32 
Fung  Yueai  Ching  street.  Canton,  China,  may  be  addressed. 


■■rs^-' 
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whieli.  in  oonnvct'on  witii  ihc  valve  mi  each  line,  i><rniit>  ttu- 
varyinst^^  of  t|K\  pj\>iurf  as  ttii'  kind  of  coal  aixl  tlic  cmidiliou 
of  the  firebox  (jjietntts,  Xnriually  the  uppc  <J''  'iiigcr  jvXk  are 
carried  at  ^bout  20  lbs.  ]>rc»inc  more  than  tlu  lower  or  lilni 
jet.  Thcsf  prts^nres  will  var\  lutwccn  40  aiifl  fx>  11>>.  and  fxi 
aiid  80  lbs.  tinder  normal  cnditi'iii-. 

Tiifi  -antfimatic    oiicration   ^n|  independent    control    of    tlie 
;S»jtigs. -dit'tbfe V,rMri<:   P  which   gives   the    direction   that    tlie 


the  control  lever  is  swnny;.  Ilicrefore,  necessarily  any  posr 
of  the  control  hatidlcs  between  these  two  extremes  will  i 
either  wing  a  motion  from  the  bottom  part  way  up  its  str 
or  from  the  top  part  way  dow^  and  return  in  a  regular  cycle 
A  study  of  this  arrani;einent  will  show  tliat  by  throwing  I. 
operating  levers  at  the  ti>[i,  for  instance,  ilie  two  wing  cast! 
will  form  a  trough  in  the  center  and  all  of  the  coal  will 
thrown   underneath  tlie   line   sheet   and   on   the   forward  end 


tlio  grate, 
rants    the 


if  ihiy  I'.re  l)oth  placed  at  the  l)ott'>iii  of  the  qua'!- 
wing    castings    will    rcnuiin    at    the    bottom    of    thevr 


'■;  str-eSm,  6i  coal-^s^^^^  where  it  shall  be  dis- 

charge^ oil  iheOgrati-.   has  been   vfry  : jngcnionsly   .md   satisfac- 

•  tonly  worked  tint;    1^^  the  wings  are   rigidly  secured  at      stroke  and  the  cal  will  practically  all  be  discharged  into  the  ha-  : 

4he    baVk    ctKls  to   a' -haft,   vvlTich    is   continued   llu<nigh   a    nni-       corners  of  the  ilri'  1m.\._     If  one  i<  i)laced  at  the  top  and  one    ' 
\Yi*rsftlj((int  to  a  point  Oil  either,  side  above  the  iiilct  pipe.    Here     the  bottom  all  of  the  coal  will  tlnn  be  fed  afong  one  side  -f 


,  drv.  st'cwred  sh€*t  vraii^  ball  on  the  cnitor  end.     Over 

'these  balls  -.ire  sUitped  a   sprint;  latch,   forming  the  end  of  the 

operating  gear cmtiig  froui  its  onnrol  on  the  left   side.     This 

'arraiigemet'lt  gives -afr-e^^^  .diseotmectini;  if  <leMred. 

':■    The  rods  coitnevtinu  to  the  operatiiiu  year  are  secured  to  tiie 

'top  of  a  slotted  block  that  is  hinged  at  the  bottom  to  a  short 

crank  arm  operated  by  the  handles  on  tl»e  quailrants  shown  at 

the  left  ofrtlie  stoketv  -In  .'the^s^^^        this  block  is  a  pin  from 

the  v<"rtteal  arm  of  a  iocki-r,  which  is  oscillated  by  an  eccentric 

.  connectuur  to   the    ratchet  wheel    .shown   just   belo'w    the   (luad- 

rant.s.     The  throV  6f  this  ;;trhv,T^  citpal4c  of  adjustment.     The 

^icatchet  wheel  is  operated  through  a  dog  on  the  end  of  the  bell 

:  crank  connected  by  a  long /arm  and  rocke-r    frOt^aii   eccentric 

on  the  shaft  which  drives  the  worm  screw.  •■ 

Since  each, Of  the  \ving/  in  the  stoker  have  a  separate   con- 
f)«rtion   and  gi'ar  front  tWe   ra^^  it   will  be   seen  that 

;  either  can  be  adjustid  a*  ^o  its  tn'nenient  liy  a  ehange  in  the 
^  angtdiirity  of  xhc:  siortdil  block.  If  the  .c/ihtrol  lever  is  so 
'f/locitte«i  tbiit  ;the.-';f»intredA^^  Jif  *'""  bottom,  llie 

: -Mot  w-iit.  then  be  vertii/d  iH:'"the  cent  raV  position  and  the  winus 
'^.ilv/tlK'  st<»ker  ;W;i.n:  hii/e;  lhdr-5in;i\inunn  travel.  If.  however, 
iltjs  operjvtiiiii;  ICVe^  is  at 


the  tire  box,  l«eing  scattered  ec|nally.  On  the  other  hand,  r 
one  is  placed  at  the  top  of  its  quadrant  and  tlie  other  is  placi  I 
to  srivc  a  full  '-troke.  a  cycle  of  firing  will  occur  through  01,. 


..  ■  ■■,..  vV 


/^tle'  sidr,  tlic  piii 
an,d  forth  in  tlie- <I' 
gear  will  have  i>o  11 

/at'  the  top  or  Ijottf 


/f/jhr   roykef  will    then    simply    shde   b.ick 

aiid  thcwitig  casting  controlled  from  tliis 

'\;-emen t;  Ecmaining  statii vnary  iti  a  position 

rv  of  its'  str^ke-^^  depending  upon  which  way 


.\KKAM,^MEXT  pr  RiPGE  W.ATE  AN»    WING    CASTINGS. 


N: 


,!V1,  1. 


A^ll'KfCV^:  i^XGIXEER    AND    T^\Ii:Mmr)    i(H^ 


L  the  lirv;  l»t<x  oiil\,  l-"%om  this  it  willrbe  seen  tllat'a^iy 
;^  ,  :  ik  d^Hircil  C<>iiil>Jn;itioii  ><M-  tlu'  tiiHltnii  (if  tlie  co^il  can 
•    ,   '.taiiKfi  Ity  the  lu-Mpcr   ;i(liHstin(.iii    "f   ihtl-   cinitrti]  iiaiullcs, 

:■;  (ksirvd  >tM  pui  a  lari>(-  aiii.anU  <rf:  co;tJ/^iti  the ;  hack 
•^. ,..  ,  ciS  .•<>r  Auulcnit-ath  the  doi.r  thi»  is  pcrf<>fijK(l  liy  ptacmg 
';;■>  :Vfciiidl<^»  ''I  the  U>ttt)m  of  tlic  qiia<lrams;.  >hiUtiiig cli  (he 
•iJ/5&  allowing  the  coal  t>i  pile  tip  on  the-  dead  plate  atul  ihcii 
•v,.;.^^:t  quick  hlast  throui^h  the  ii!iiic1?s  it  \viU  he;  tfischargeli 
•j      Vtliat^ly.  iiiider  the   <!'>ui    aii<l   into   tiie  hack  Gorner.s  almost 

■,;-;^P<^:.3y->  -^  ;->.  :;/•/■.>:--;;,,::;";,,: 'V 

'  •  '  •;-'f  tvW'  cyjiudcr    steattl   eiisinu    ■  jh  raliiiy '  tire    stoker  is.  ;of 

^\/x    tliat   m    case    any    icniun    suhstanrc    g«?fs  .. into  -tile 

^  ;.i;,t.wliicli  woljjd  hrcaft  the  niadnnc,  the  intirne  will  ho  >!;df<'(l 

'       -.-ihis  aetjtaliy    occiirsj.     A    rvviT-inix   ai-ran<4eniont   is   pn*- 

vvilh  a  C'Mii'.etiient  lever,  mi  that  it  tlu-  engine  is  stalled  it 

iinniediateJ\    hai-'ked.   and    the    -\'<uv  or   other  i)hs,triictioit 

.■■.■lienioyvd.,^^:;;^.  ;-■,,,:;  _  I. '■^  -'■■'^ 

,;/,  »tmry  of  the  machine   will   sli,.v\    tliai    it  >  capacity  i^,'g<n~ 

:V;;'.^5i:'.(:;iitlr»^^y  l^y   tlie  'speed    of   the    eniiiue   driving   the  .worm. 

■;;:v5^>siieaHV  jets    \\*in    take    ear.     ..f    praeiic;dly    all   of:  the   coal 

ifi- he  placed   hi    front   <>{   tiiein,   and  the  afn<iiir*t   of  N>ai 

:•■  the  iVre  l)"x  is  determined  by  the  anioinil  tiie  v><irm,  fctd 

...V;].  iiandle,  which  in^^tTirn,  i.f  ounse.  is  i-ontrolled  by  its  spe»?<l. 

"j :!'  Hopper  is  5et  at  sncii  a  luiciil  and  ni  such  a  position  thai 

•"'■efnan   can   supply   a   very   lar^eamoinit   of    fuel    with    iv<. 

dililictdty  <»r  inconvenieiK  t       Dnrinsj   a   r^ieiit  trij)»  wlun 

t::vyipc/k;cr  was  deliveritig  U>  the   mii    im  s  u\tr  ^,(KX)  Ihs.  of  coai 

Vp'f'ivonr,  it   was   fiittnd  titat   th*.    iirunan.  wlm  took  things  \i.rv 

>>'"-;lv\'.  was  actually  c-ngage(l  in   -IimmHiuh  wial   I^.^•^  tli.iii  40  jui 

^^  i  ;;L'pf  his  tinu'v;     If  a  caj)acit\    1^   cli^nul   which  evcceds  the 

■>>ffjiJLii":S;;a^^^        10  sliovel  it  Into  thi    h'»p))er  the  >«tol'er  could 

\k  .  fea.rraiised  with  the  h<>Pi>er  'ii\m,l  1(\    <i  matnm  at  the  <lccU 

'-••5,(1.  and  the  fnel  pnt  iiUo  it  In   .1  liim   itoi .  m    h_\  i:r.i\it\ 


Pfi  a-  rec^iit  trip  of  this  :>taUet  liK'oiHOtivc  Betwirirt 
Ky.,  and  Oak'litfe, :  Tcnn.,  a  distance  ot  gr  niitesy  itvcr  1^4  |wer 
cent,   grades,   with    very  ^harp  ciirvc^;  and   irvarty  ttmncls,   the 

stoker   heing    o])erafed    hy   the  -ohscrViT.   who    reoei^ed   hut    the" 


Sr»//H-     \Mi    I  \|'|  r    e  \>TIVt.*    NOT    IN    n   M  I- 

hntfc-t  preliminary  ins-tructioiu  it  waj»  pr<nen  to  fee  all  tliat 
the  jnxentor  cl<iun<d  l<'r  u  1  he  fuci  on  this  trifi  was  \ery 
poor  <iua]it>.  l)eing  of  a  character  with  which  it  was  impo-s<>ible 

to  simv^^tnlK  hand  I'lre.  w  itnout  nunnroue  <;tops  ior  hre 
vkanms:.  hnt  m  -x>ite  of  tin-  the  st<iki?t  lasdy  maintam«.<l  a 
inaviniuiu  steam  prc>«>ur».  iir<!er  any  and  all  conditions  of  work. 
In  tact,  It  was  foimd  ixts-ibU  to  open  the  pops  at  any  tirac 
iK'xired.  t\tMi  when  tht  trtm  wa-  on  a  \er\  hea\\  ,<:rade  and 
the  lot<»moii\e  wa-  working  at  Us  nUNunu>tJ  powii  During 
the  trrp,  v\hich  required  ele\tn  hour<i  -itf  elapsed  time,  the 
tiau-  wire  not  -h.tki  i>  fiiiK  wa».  no  hook  i>ttt  into  the  (ire,  antl 
at  tlK  «.nd  ot  tJH  run  the  tjr<.  hid  did  not  CNCCCd  ught  inches 
in  thieknev-  and  was  ui  utry  way  m  j)Clfict  condition.  Al- 
ihouah  tlu  hvonioliM,  \\a«>  not  e<tiiip|Kd  with  A  Irrick  arch 
at  no  ttme  wlun  tunning  did  ihi  sntoki  as-nine  a  »hadi  darker 
ili.m   haht   iira\        1  hi-   po  foi  m.uu-c  >s  all   tiic  inofi    reniarkahie, 

^nicc  tlie  stoker  iu  «^o  was  a  new  oik*  «iTd  had  jiover  httn 
•P<-ratt<l  on  a  l<»eonioti\c  J>i  fore  this  trip  I'or  piriods  of  thirty 
nnnutes  or  more  it  was  lalhd  upon  \n  deli\er  coal  to  the  fire 
hox  at  a  rale  cNCivdintr  ^.,v»o  ih«.  per  hour.  While  in,  opera- 
tion the  appearance  of  ilu  (ir<  ho\  cqu»tlcd  that  found  iu  the 
\try  lust  hand  finnit  Tt  .ipjn  ind  a>-  if  a  laii>e  ptrt  of  the 
luie  coal  burned  while  m  -u-jkusioh.  ijivijig  au  urt«.n-»c  -white 
thithi.  mdirating  pirfict  c<>nihu-tion  '     ', 


i-KIl-    CllWi.f-    UhMIoN    o|      I  oCOMOTUf    Ht  \1>L1CH1^  —  Ml    of 

tin  lUainis  of  tlu  I'rii  au  to  have  ihii^  hiadhehls  ohai)f;xd  from 
m  tioi.t  ot  tlu  snioki-taik  to  the  c<.nttr*of the  bOilei  head,  where 
the  nmnlHr  oi  the  en«ine  is  at  present  I£ngine  Xo  1704  on  the 
(  inLinnati  du  1--1011  was  tlu  i-ist  imi  that  section  of  the  road  tO 
iia\i  till  ih.nisie  madi  1  hi  ]>oM'tfon  of  tit  luadUsiht  will  not 
Ik  .iltind  until  tlu  enunu  -  aie  s^-nt  to  ilu  shoji-  i..r  otlur 
itpatrs.  so  that  it  will  Ik  -ook  unw  5k  t'ort  all  of  ilu'  timitics  on 
till    s\suni  are  ch.niged 


<..!  \M*\l      X  H    \ 


I  -ii         \      \  o'  \r    n  I  H 


1  III  1  MiioMi^oi  ni'  ^  1  1  11  UaV:  1<\n  w  \Y,  Chixv,  nri'  or 
.<.uu/n>j;  a  lailwav  ihih.  .ifd  witlr  it  u  lihrarx  Por  thi-,  inir\ 
poM'  catalogs  of  all  -ott-  of  r.ulway  supplus.  aii<l  more  par- 
tieularl\  ot  lollmsj  stock  <\}^i\  sh^p  vquipi.)i.nt  are  desired.  E. 
t"  Ch.in'fi,  assist. tin  s4,.riKteptr  01  tJie  \mUIi.tn  Railw.i\%  ^2 
i  imjj  \tien  (  hmu  strut,  (  anion,  CMtia,  mav  he  dddfvs«<'d 


Pennsylvania  Atlantic  Type  Locomotive  Class  E6 


TUP  MOST  POWERFUL  ATLANTIC  TYPE  LOCOMOTIVE  EVER  BUILT  HAS  RECENTLY  BEEN  TURNED  OUT  OF 
THE  JUNIATA   SHOPS  OF  THE  PENNSYLVANIA  RAILROAD,     AND    HAS     GIVEN     AN    EXCELLENT    AC- 
COUNT OF  ITSELF   WITH   HEAVY  HIGH   SPEED  TRAINS   ON   THE   MIDDLE  DIVISION   OF  THAT 

ROAD.    BETWEEN    ALTOONA   AND    HARRISBURG. 


An  Atlantic  type  locomotive  with  133,300  lbs.  on  drivers  and 
a  total  weight  of  231,500  lbs.  is  the  latest  product  of  the  me- 
chanical engineer's  office  of  the  Pennsylvania  Railroad  at  Al- 
toona.  The  class  E3d  locomotive,  an  Atlantic  type,  with  80  in. 
drivers,  22  by  26  in.  cylinders,  14  in.  piston  valves,  aqd  Walschaert 
valve  gear,  having  a  total  heating  surface  of  2,6ljo  sq.  ft.  and 
weighing   188,600   lbs.   has   been   the   standard   passenger    engine 


I 

weight  of  the   trains   to   such  an   e.xtcnt   that  the    E3d   engines 

were  found  to  be  without  any  reserve  capacity  for  emergencies 
and  the  new  class  of  K2  Pacific  type  engines  have  been  used 
on  a  number  of  the  heavier  trains.  A  careful  study  of  the 
situation,  however,  showed  that  the  Atlantic  type  engine  wa> 
satisfactory  in  every  way  with  the  exception  of  an  insufficienc\ 
of  boiler  power  and  therefore  a  new  design  has  been  brough; 


NEW  CLASS  OF   ATLANTIC  TYPE  LOCOMOTIVE   FOR  THE  PENNSYLVANIA    RAILROAD. 


of  the  lines  east  of  Pittsburgh  for  a  number  of  years.  These 
locomotives,  of  which  there  are  a  large  number  in  service,  up 
to  a  comparatively  recent  date  have  been  thoroughly  satisfactory 
in  every  way  for  high  speed  service  of  all  kinds.  The  general 
introduction  of  all-steel  passenger  equipment,  together  with  the 
opening  of  the  new  terminal  in  New  York  City,  which  resulted 
in  considerable  increase  in  passenger  traffic,  has  increased  the 


out  which  is  practically  a  duplicate  of  the  E3d  except  the 
boiler,  which  has  been  very  greatly  enlarged.  The  first  engine 
of  this  new  E6  type  was  turned  out  of  the  Juniata  shops  on 
December  22,  1910,  and  road  service  since  that  time  has  checked 
the  correctness  of  the  original  deductions  and  the  engine  has 
been  found  to  possess  large  reserve  capacity  in  service  on;  the 
most  severe  schedules,  being  able  to  often  make  up  a  surpris- 


-ert.-of-Sinoke'box- 


-Is 


Top  of  Kail/ 


GKNF.RAL   ELEVATION   OF  C^ASS   e6   ATLANTIC   TYPE   LOCOMOTIVE — PENNSYLVANIA    RAILROAD. 
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i;  .rly  large  amount  of  time  over  the  division.    A  careful  study  locomotive  on   the  road,  however,  has  shown   that  this   is  not 

;  the  general  dimensions  and  ratios  given  in  the  table  at  the  outside   of  good   practice,   and   there  have  been   no   hot   bear- 

<  .1  of  this  article  will  show  that  from  all  accepted  standards  ings  or  pins  on  the  engine  during  its  three  months'  most  diffi 

-   design   is  by   far   the   most   powerful  of  its   type   ever   de-  cult  experience. 


FIREBOX    WITH   COMBUSTION  CHAMBER— CLASS  e6    LOCOMOTIVES. 


signed.  If  it  is  assumed  that  a  pound  pull  at  the  draw  bar  can 
be  obtained  for  4  lbs.  of  water  evaporated  from  and  at  212 
'icgs.  in  the  boiler,  this  being  a  reasonable  consumption  at  40 
iniles  per  hour,  with  a  30  per  cent,  cut-off,  and  it  is  further 
.'issumed  that  the  boiler  will  give  an  equivalent  evaporation  of 
14  lbs.  of  water  per  square  foot  of  heating  surface  per  hour, 
it  will  be  found  that  the  locomotive  will  deliver  over  12,500  lbs. 


As  above  mentioned,  the  running  gear  is,  with  the  exception 
of  the  trailer  truck,  a  practical  duplication  of  the  class  E3d, 
and  the  boiler  is  very  similar  in  arrangement  and  capacity  to 
the  class  H8b  consolidation  locomotive.*  It  is  of  the  Belpaire 
wide  fire  box  type,  7654  in.  inside  diameter  at  the  front  ring 
and  contains  460  2-in.  tubes,  which  are  13  ft.  11^  in.  in  length. 
These  are  somewhat  shorter  tubes  than  were  used  on  the  H8 


ARRANGEMENT  OF  GRATES  ON   NEW  ATLANTIC  TYPE  LOCOMOTIVE. 


<iraw   bar  pull   at   this   speed,   or   practically   35   per  cent,   more 
than  the  E3d  under  the  same  conditions. 

A  weight  of  68,770  lbs.  on  one  axle,  as  is  found  on  the  main 
drivers  of  this  locomotive,  far  exceeds  the  record  in  this  re- 
spect not  only  in  this  country,  but  probably  in  the  world.  This 
>s  carried  on  9I/2  x  13  in.  journals,  giving  a  pressure  of  over 
556  lbs.  per  square  inch  bearing  area.    The  actual  service  of  the 


and  a  combustion  chamber  has  been  incorporated.  One  of  the 
illustrations  shows  the  firebox  with  this  combustion  chamber 
and  it  will  be  noticed  that  the  inside  throat  sheet  is  flanged  to 
form  the  bottom  of  the  combustion  chamber,  thus  eliminating 
a  very  troublesome  joint.    It  will  be  seen  that  the  sheet  is  flanged 


See  AuEiiCAR  Engimkkk,  Feb.,  1910,  page  St. 


Pennsylvania  Atlantic  Type  Locomotive  Glass  E6 
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Ci^W/MOS'f  VOWlrlRVVL  ATLA.VTrc"  I'YPE  LO«:uM(iH\,,   l  \  KR DUILT  HAS   UKCKXTLV  BKEX  TURNED  OUT^if 
.■','   •TIIE  JLXIA.TA   SriOi'S  <»1"  TtIK   IMNNSVLN  ANI A   I<.\n.KUAI>.     AM»    JIAS    (ilVEN     AX     EXCELLEXT    AC-..", 
.i:t>i;.X'f  .OF  ITSELF   WITH    HK.W  V    IU(;H    SPEED  TJ<AIN.<   i  iN    nil.    ,\||li|>I.K   HUlSKiX   OF   TUAT--,-.:../:  •   V; 

"■•'■■■•  '-v:  KH.M..    METWEKX    AT.TOriX  \    ANH    1 1  \UUISl:i-K( ;.  .     ' .  ■'  •:":*1:  ^• 
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a  total  wc'ryJit  of  231,500  ^bs.  is  tJic  hitc-t  pruihui  i-i  tlic  iiiv- 
"  Chanical  eiigimcr's  otVice  ol  the.  I'cnhsylvania  Kailmail  at  Al- 
tooita.  .Tbc  class  Ejdlocdtnotive,  an  Atlaiilio  iviio.  witli  i^  in. 
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on  a  nunilnr  I'l  tlu  heavier  trains.  A '.careful  study  otVtKx^ 
^imatioi.  )i<.\vever,  slii)\ve«l  that  tiie  Atlantic  type,  eiiginc  wa'- ■ 
satisfactory  in  tvery  way  with  tlic  e.xception  of  an  in&ufKciciic.* 
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!'    iiv  large  amount  of  time  over  the  division.     A  careful  study  locomotive  on   the   road,   liowcvcr,   has   shown    that   this   is   not 

'    ■••■tlie  general  dimensions  and  ratios  given  in  the  table  at  the  outside  of  good  practice,  and   there  have  been   no'  hot  bear- 

v.-. ;  ^f  of  tliis  article  will  show  that  from  all  accepted  standards  ings  or  pins  on  tlie  engine  during  its  three  months'  most  difii 

..  -i -^y  design  is.  by   far  the  most  powerful  of  its  type  ^ver  ^e-  enU  experience..,.   :, 


,■.    FIREltOX    WITH   eOMIJt;STIO>f  CHAMBKR — CLASS  E6    LOCOMOTIVKS;  -  ^ 


vi^^iK^.  If  it  is  assunied  that  a;  pbitnd  ptill  at  the  draw  bar  can 
ifc -r/otaincd  for  4  lb.=.  of  water  evaporated  from  and  at  2\2 
.^t^'.SS;  ^fi  the  boiler,  this  being  a  reasonable  consumption  at  40 
•^ivi1e^  per  Iiour.  with  a  30  per  cent.  cut-ofT,  and  it  is  further 
•M>uiued  that  the  boiler  will  give  an  equivalent  evaporation  of 
^4'3b^;  pi  water  per  square  foot  of  heating  surface  per  hour, 
ik  <yjll,b<'foi«ul  that'the  loc<^»inOtive  will  deliver  ov^  12,500  lb*;. 


:  As  above  tiientioned,  the  ruhninj^  g«»r  is^  with  the  exception 

of  the  trailer  truck,  a  practical  duplication  of  the  class  Ejd. 
and  the  boiler  is  very  similar  in  arrangement  and  capacity  to 
the  class  H8b  consolidation  locomotive.*  It  is  of  the  Belpaire 
wide  fire  box  type,  -64:4  in.  inside  diameter  at  the  front  ring 
and  contains  460  2-i]itul»eh,  wliich  are  13  ft.  Ti^  in.  in  length. 
These  are  somewhat  shorter  tubes  than  wore  used  pntlifi  H8 
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:  ura<*-  bar  piill  -at  this  spced»  or  practically  35  per  cent,  tnore  and  a  combustion  chamber  has  been  incorporated;  One  of  the 
than  the  Ejd  under  the  same  conditions^  ",xV^-'v^  sliows  the   firebox  with   this  combustion   chamber 

V.  A  weight  of  68,770  lbs.  on  one  axle,  aS  is  found  on  the  maiti  and  it  will  be  noticed  that  the  inside  throat  sheet  is  flanged  to 
•urivcrs  of  this  locomotive,  far  exceeds  the  record  in  this  re-  form  tlie  bottom  of  the  combustion  chamber,  tlius  ehtninatini; 
/^pect  not  only  in  this  country,  but  probably  in  the  world.  VThis  . ,  a  very  troiib1oR<^ue  j^ofnt.^^^^  is  flanged 

Js  carried  on  g^/i   x  13  in.   journals,  giving  a  pressure  of  over  ;■,"■• '^     ■    .;.-;!..■..■  :   ;    .  .? 

556  Jb?.  i>er  _s<iuare  inch  bearing  area.    The  actual  service  of  the    ,     A.ske  A^  Feb..  1910.  pasc  tt9. 
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at  a  large  radius  %nd  that  ample  water  space  has  been  left  around 
the  circular  section.  Although  the  sides  of  the  mud  ring  are 
straight  the  rest  of  the  firebox  narrows  down  toward  the  back 
in  the  same  manner  as  does  the  H8  boiler.  The  total  heating 
surface  is  3,582  sq.  ft.  as  compared  with  3,839  sq.  ft.  in  the  H8. 
the  reduction  being  due  to  the  shorter  flues,  and  2,640  sq.  ft.  in 
the  E3d.  This  gives  314  sq.  ft.  of  heating  surface  to  one  cubic 
foot  of  cylinder  volume  and  1,312.09  sq.  ft.  of  heating  surface 
to  the  weight  of  one  cylinder  full  of  steam.  The  grate  area 
oi  55-13  sq.  ft.  is  the  same  as  on  the  H8,  and  slightly  smaller 
than  orl  the  E3d,  and  has  a  ratio  of  practically  i  to  65  with  the 
heating  surface.  This  ratio  was  47.52  on  the  E3d,  indicating 
that  a  higher  rate  of  combustion  is  to  be  obtained  on  the  new 


faces  properly  lubricated.    An  inspection  of  the  illustration  w  1 
show  the   details  of  this  arrangement. 

Although  the  main  frames  in  general  are  from  4  to  4^  in. 
width,   and  6^i   in.   in   depth  on  the  upper  rail,   at  the  drivii  j 
pedestals  they  have  been  widened  out  on  the  inside  to  7%  i; 
in  width  and  narrowed  in  depth  to  4^  in.     An  unusually  su 
stantial  connection  between  the   front  and  main  frames  is  e\ 
dent  from  the  drawing  showing  the  frame  details.    A  study 
this  drawing  will  show  that  the  utmost  care  has  been  used  x 
provide  proper  strength  at  the  points  subjected  to  the  greate 
stresses  and  at  the  same  time  to  make  the  whole  construction  C: 
light  and  flexible  as   possible.     The  pedestal  braces   are   mo 
substantial  and  are  secured  by  two  bolts  at  either  end 


NEW    DESIGN    OF   TRAILER    TRUCK    APPLIED   TO   THE   CLASS    e6    LOCOMOTIVES. 


engine.  If,  as  has  been  assumed  above,  an  equivalent  evapora- 
tion of  14  lbs.  of  water  per  sq.  ft.  of  heating  surface  per  hour 
is  to  be  attained  it  will  be  necessary  to  burn  over  6,000  lbs.  of 
coal  per  hour  or  practically  110  lbs.  per  square  foot  per  hour. 
While,  of  course,  a  fireman  is  able  to  deliver  coal  at  this  rate 
for  a  short  time,  it  is  probable  that  one  fireman  will  not  be  able 
to  develop  the  full  capacity  of  the  locomotive  continuously  and 
as  a  matter  of  fact  the  service  for  which  it  is  designed  will 
not   require   the   full  capacity   continuously. 

Reference  to  the  illustration  will  show  the  arrangement  of 
the  grates,  wherein  a  very  wide  dead  grate  is  used  in  the  center 
and  four  drop  grates  of  liberal  area  are  provided.  All  of  the 
grates  on  either  side  are  arranged  to  shake  from  one  connector. 

An  entirely  new  design  of  trailer  truck  with  outside  journals, 
which  has  many  features  of  interest,  has  been  incorporated  in 
this  design.  The  frame  and  equalizers  have  been  combined  and 
the  weight  is  transferred  through  a  combination  semi-spherical 
and  sliding  bearing  placed  between  the  engine  frame  and  the 
trailer  frame  or  equalizer.  Provision  is  made  at  the  pivot  pin 
for  3  in.  vertical  movement  in  either  direction.  A  substantial 
spring  centering  device  is  incorporated,  arranged  as  shown  in 
the  illustration,  and  the  brake  cylinder  for  the  trailer  truck 
brakes  is  also  carried  at  the  rear  of  the  trailer  frame.  It  will 
be  noticed  that  a  grease  cup  is  provided  above  the  bearing 
point,  so  arranged  as  to  keep  both  the  flat  and  the  spherical  sur- 


The  Walschaert  valve  gear  used  is  the  same  as  has  been 
previously  applied  to  the  class  E  engine.* 

The  general  dimensions,  weights  and  ratios  of  the  locomo- 
tive are  given  in  the  following  table: 

GENERAL     DATA. 

Gauge I  ft.   Syi   in. 

Service    Pass. 

Fuel   Bit.  Coal 

Tractive  effort 25,797  lbs. 

Weight  in  working  order 231,500  lbs. 

Weight  on  drivers   133,S0O  lbs. 

Weight  on  leading  truck ..-. ..^. 51,270  lbs. 

Weight  on  trailing  truck ..,>......  .*6, 930  lbs. 

Weight  of  engine  and  tender  in  working  order .389,500  lbs. 

Wheel  base,  driving 7  ft.  5  in. 

Wheel  base,  total   29  ft.   7^   in. 

RATIOS. 

Weight  on  drivers  -=-  tractive  effort 6.18 

Total  weight  -;-  tractive  effort .;....« 8.97 

Tractive  effort  X  diam.   drivers  -f-  heating  surface .««... ^'. ..  .578.00 

Total  heating  surface  -^  grate  area 64.97 

Firebox  heating  surface  -i-  total  heating  surface,  per  cent 6.10 

Weight  on  drivers  -=-  total  heating  surface 37.10 

Total  weight  ~  total  heating  surface 64.60 

Volume  both  cylinders,  cu.   ft 11.40 

Total  heating  surface  -r-  vol.  cylinders 314.00 

Grate  area  -~  vol.  cylinders 4.8fr 

CVLIVDEBS. 

Kind Simple 

Diameter  and  stroke 22  x  26 

VALVES. 

Kind    Piston 

Diameter   14  in. 

Greatest  travel   , 7  in. 

Outside  lap ..>,  , ,  ,^  .1  5/16  in. 

WHEELS.  '••      .    ■.  -■    ■ 

Driving,  diameter  over  tires 80  in. 

•  See  American  Engines*,  July,  1808,  page  263. 
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vine  journals,  main,  diameter  and  length »5^   x  13  in. 

z\nt  truck  wheels,  diameter -  •  •  •  •  -36  in. 

rine  truck,  journals 5/^  x  10  in. 

•ling  truck  wheels,  diameter .00  in. 

iling  truck,  journals ,,....... O/i   x  IZ  in. 

BOILER.  ">    ■•■ 

.  ,        ; Belpair 

rldng  pressure   ^ 205  lbs. 

ide  diameter  of  first  ring ......78%  in. 

c-box,  length  and  width '2  x  110J4   m. 

tebox  plates,  thickness H  &   Vi   m. 

r  ebox,  water  space > 5  »"• 

'ics,  number  and  outside  diameter 460 — 2  in. 


RAILROADS'  GROSS  EARNINGS  FOR  1910 


The  gross  earnings  of  the  United  States  railroads  for  the  cal- 
endar year  1910  amounted  to  $2,825,246,281,  an  increase  of  $229,- 
490,446,  or  8.84  per  cent.,  as  compared  with  the  preceding  year. 
Commenting  on  this  showing  the  Chronicle  says: 

"Unfortunately  the  gain  in  gross  earnings,  notwithstanding  its 
magnitude,  ha(rdiy  sufficed  to  meet  the  rise  in  operating  cost  and 
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Sec.     Sec.      Sec. 
A-A     E-F      B-B 
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Tubes,  length   13  ft  llji  in. 

Heating  surface,  tubes 3,864  sq.   ft. 

Heating  surface,  firebox 218  sq.  ft. 

Heating  surface,  total 3,582  sq.   ft. 

Grate  area 55.13  sq.  ft. 

Smokestack,  height  above  rail 14  ft.  11 5^   in. 

Center  of  boiler  aboVe  rail 9  ft.  8ji  in. 

TENDER. 

Wheels,  diameter   ..........;... ...36   in. 

Journals,  diameter  and  length »i •■•:•'.  i..  .SVj   x  10  in. 


TWENTY-FIFTH   YEAR  OF  THE   RAILWAY   CONGRESS 


The   International  Railway   Congress  Association  was  estab- 
lished in  1885,  and  Mr.  Weissenbruch,  general  secretary,  prints 
in  the  Bulletin  for  January  a  historical  review  of  its  work  dur- 
ing the  quarter   century.     At  the   first   session    (in   Brussels   in 
iSSs)    the    Congress   represented    19   governments,    131    railway 
systems  and  31,000  miles;  and  the  number  of  delegates  present 
vas  289.    At  the  eighth  session,  in  Berne,  Switzerland,  last  year, 
■le  number  of  governments  represented  was  48,  railway  systems 
A20,  and  mileage  of  railways  359,858;  and  the  number  of  dele- 
ates  present  was  799.    An  abstract  of  the  principal  topics  which 
ive  been  discussed  by  the  Congress  and  the  conclusions  thereon 
Hs  100  pages  of  the  Bulletin.    As  to  the  function  and  useful- 
"ss  of  the  association,  Mr.  Weissenbruch  says: 

It  has  been   said   in   the   daily  press  that   the  conclusions   adopted   at   the 

^neral    meetings    have    too    often    been    general    expressions    in    which    the 

eneral  public  would  vainly  look  for  definite  and   precise  solutions.     These 

/^"^'^'ons   are    necessary   for   starting   the    discussions,   but   they   must   be 

■'rafted  in  such  a  way  as  to  make  it  possible  for  them  to  be  adonted  without 

''°  ™uch  opposition  at  the  general  meetings  where  the  delegates  who  have 

pecially  studied  them  are  relatively  few  in  number.     Every  step  in  advance 

^  in  Its  origin  the  work  of  a  minority;  it  must  raise  some  doubts  in  a  meet- 

'g   where   the    majority    has   not   yet    recognized    its   necessity.      But   what 

^"•es  It  matter?     At  the   same   time   while   the   meeting  formulates  its  imper- 

'■'nal   opinion,   each   of  the  managers  of   engineers  present  at  the   meeting 

Jrms   or    modifies    his    personal    opinion.      His    attention    is    drawn    to    the 

I'^'^^tion.     When  he  reaches  home,  he  studies  it  again.     He  is  much  assisted 

,?  f  Py  ^^^.  documents  he  brings  home  with  him  as  well  as  by  the  relations 

iriendship  or   of  mutual  esteem   which   he  has   formed   at  the  periodical 

j;*Jtings  of  the  Congress.     It  is  thus  by  no  means  one  of  the  least  results 

■  1,       Congress  Association  that  it  forms,  for  railway  men,  a  stimulus  which 

'S         them   away   from   their   daily   routine.      How   much    useful    work   may 

'HUB  result  from  intelligent  and  better  directed  zeal! 


the  resulting  enormous  augmentation  in  expenses.  It  was  this 
latter  feature  that  furnished  such  grave  cause  for  apprehension 
and  induced  the  vigorous  efforts  on  the  part  of  railroad  officials 
to  raise  rates — efforts  which  the  recent  decision  have  now 
settled.  The  principal  item  in  the  augmentation  in  expenses 
was  the  advances  in  wages  which  the  carriers  were  obliged  to 
make  in  prattically  all  grades  of  the  railroad  service.  It  is  tes- 
timony to  the  way  in  which  expenses  have  been  mounting  up 
that  this  great  gain  in  gross  receipts  should  have  been  practically 
wiped  out,  and  none  of  it  saved  for  the  net,  and  perhaps  more 
than  wiped  out,  because  as  yet  it  is  not  possible  to  state  whether 
the  total  of  the  net  will  show  a  trifling  increase  or  actually  re- 
cord a  loss."  .... 

Following  is  a  summary  of  tfic  gross  earnings  froin  January 
I  to  December  31  for  a  series  of  years: 

Vear.  Gross  Earnings.  Increa^^e. 

1894.ii.-i,,.^....,,-..i.',,  ..  .  $1.04C,6ir..407  *$130,205,328  11.07% 

1895.;-.  ...-.;V.  ...i.,:.. ..  1,086,404,608  C:?. 202,827  6.06% 

1896 ...;...  1,114.430,883  206,004  0.02% 

1897... .,...;....,..  1,185.154.654  62,337,076  5.56% 

1898...,.w,.X.....i,-.....  1.253,807,714  81,030,578  6.98% 

1899. .......... ;,../....  1,332,666,858  118,980,243  9.81% 

1900. .V....... ,....;:....  1,459,173,805  113.972,300  8.46% 

1901. ...............,.V7..;  1,603,911,087  148,988,902  10.24% 

1902...  ...v^. ,..,..,....  1,705,497,253  100,863,714  6.28% 

1903.............;......  1,918,652,252  202,193,361  11.77% 

1904....;..........,i...  1,966,596.578  8,765,279  0.46% 

1906.  ,:...>.  i.. .....;..;..  2,099,381,086  169,998,137  8.76% 

1906. ,.......,. .....i...  2,374.196,410  241,913,596  11.84% 

1907..... .>^.....  2,695.531,672  221,642,861  9.88% 

1908 .........,...*  2,235,164,873.:  •301,749,724  11.90% 

1909 >....^.,.....  2,595,466,402  278,038,372  11.65% 

1910 .,;-*.^...,^4.,,, .  2.825,246,281  229,490,446  8.84% 

*  Decrease. 


Directors  of  the  New  Haven  have  approved  plans  for  a  new 
stone  and  brick  station  in  New  Haven  that  will  cost  $1,000,000 
It  will  be  1,000  feet  long  and  about  500  feet  wide,  and  is  to  be 
completed  one  year  hence. 


Development  in  Tool-Room  Methods 


A  REVIEW  OF  WHAT  HAS  BEEN  BROUGHT  ABOUT  IN  CORRECTING  THE  STANDING  ABUSES  OF  THE  RECENT 

PAST,  AND  A  COMPARISON   BETWEEN   THE  IDEAL  CONDITIONS  OF  THE  PRESENT,  IN  THE  LINE  OF 

IMPROVED  FACILITIES,  AND  THE  PERIOD  WHEN   FEW  TOOL  ROOMS   EXISTED.  AND  LITTLE. 

IF   ANY.    SYSTEM   WAS   IN    EVIDENCE. 


Tlie  fact  is  now  generally  recognized  that  proper  and  eco- 
nomical work  depends  upon  ilie  tools  used,  the  condition  in 
which  they  are  kept,  and  their  availability  for  service,  when 
needed.  It  may  be  safely  asserted,  in  fact,  that  these  three 
requisites  constitute  the  sole  requirements,  with  the  possible  ex- 
ception of  efficient  labor,  and  this  latter  need  scarcely  be  reck- 
oned with  seriously,  as  experience  has  shown  that  it  will  logic- 
ally follow  when  ideal  tool  or  shop  conditions  become  in  order. 

A  careful  and  unbiased  reviev/  of  what  has  been  accompl'shed 
tlirough  various  efficiency  schemes,  so  called,  points  conclusively 
to  the  fact  that  whatever  good  results  may  have  been  attained 
are  due  as  much  to  improved  shop  and  tool  conditions  as  to 
any  other  features  pertaining  to  these  systems.  Inquiry  i:long 
these  lines  would  lead  to  the  inference  that  a  complete  iiieta- 
morphosis  in  ancient  and  wasteful  methods,  such  as  was  neces- 
sitated as  a  preliminary  to  the  advent  of  any  system,  prac- 
tically turned  the  trick.  In  other  words,  the  vastly  better  fa- 
cilities provided  served  the  purpose  far  more  to  the  point  than 
the  methods  of  doing  work,  time  studies,  etc.,  which  constitute 
the  system  proper,  although  the  latter,  or  the  idea  embodied, 
invariably    receives    all    of   the   credit. 

It  is  no  doubt  fully  appreciated  without  this  comment  that  up 
to  about  fifteen  years  ago  little,  if  any,  system  of  looking  after 
tools  prevailed  anywhere.  Few  locomotive  terminals  pro/ided 
the  semblance  of  a  tool  room.  The  wrenches,  jacks  and  even 
the  special  devices  were  scattered  promiscuously  about  the  round- 
houses, and  many  of  the  former,  which  through  necessity  should 
have  been  common  property,  such  as  steam  pipe  wrenches,  and 
even  spring  pullers,  were  actually  locked  up  in  the  cupboards 
of  the  machinists  who  happened  to  see  them  first.  It  is  recalled 
in  this  connection  that  on  the  occasion  of  a  search  through  a 
prominent  Eastern  roundhouse,  simply  to  test  the  situation,  dur- 
ing the  period  referred  to,  failed  to  reveal  a  single  wrench, 
even  including  the  commonest  sizes  of  those  days,  seven-eighths, 
inch,  and  inch  and  one-eighth.  What  jacks  were  visible  had 
galled  threads,  and  jack  levers  were  absolutely  at  a  discount. 

The  effect  of  such  a  situation  on  a  new  man  coming  to  work, 
or  an  apprentice  just  out  of  his  time  in  such  a  shop,  could  not 
be  other  than  most  depressing.  His  usefulness  was  practically 
nil  until  he  had  been  there  long  enough,  generally  five  or  six 
months,  to  beg,  borrow  or  steal,  as  a  rule  the  latter,  a  suffi- 
cient number  of  working  wrenches.  Beyond  furnishing  him 
with  a  machinist's  kit,  i.  e.,  a  hammer,  large  and  small  monkey 
wrenches,  and  a  flat  and  a  cape  chisel,  the  various  companies 
did  absolutely  nothing  to  help  him  out.  Files,  of  course,  could 
be  drawn  from  the  storeroom,  as  could  emery  and  emery  doth, 
and  occasionally  a  soft  hammer,  but  this  was  all;  and  there 
were  many  other  things  necessary  for  the  simplest  operations  in 
running  repairs.  Among  the  number  actually  required  were 
open-ended  wrenches,  three-quarters,  seven-eighths,  inch,  and 
inch  and  one-eighth,  also  socket  wrenches  of  the  same  sizes. 
To   secure   these   devious  ways   and  means   were   resorted   to. 

In  those  happy-go-lucky  days  almost  every  engine  had  a  good 
set  of  tools  in  the  right  hand  seat  box,  laboriously  collected  by 
the  engineer  who  practically  owned  the  same  engine  for  years. 
The  most  common  resort  was  to  break  this  box  open  at  a  favor- 
able moment  and  abstract  from  the  contents  what  was  required. 
Sometimes,  but  very  seldom,  an  obliging  blacksmith  would  make  a 
wrench  or  so  for  the  new  machinist,  and  a  master  mechanic  has 
been  known  to  write  an  order  on  the  blacksmith  for  a  set.  Be- 
sides wrenches,  there  had  to  be  included  in  the  kit  a  three- 
quarter   inch  hexagon  steel  pin  bar.  assorted  size  stud  nuts,  a 


rough    forged    auger-shaped    arrangement    for    grinding    check 
valves,  and  many  other  things  no  need  to  mention. 

It  will  be  thus  readily  appreciated  that  it  became  a  source 
of  laborious  endeavor  to  gradually  accumulate  a  set  of 
working  tools,  and  there  is  much  food  for  thought  in  specu- 
lating on  how  much  money  was  lost  by  the  company  on  a  man's 
time  while  he  was  engaged  in  gathering  the  various  items.  Still 
the  shop  management  appeared  to  absolutely  disregard  this 
factor,  and  it  may,  perhaps,  be  well  to  make  some  little  ex- 
planation of  its  singularly  complaisant  attitude  in  the  presence 
of  a  situation  so  uneconomical,  to  say  the  least. 

Familiarity  with  those  days,  of  say  twenty  years  ago,  leads  to 
the  conclusion  that  the  indifference  of  the  master  mechanics 
must  have  arisen  from  lack  of  knowledge  of  the  actual  con- 
ditions, and  this  in  turn  may  be  explained  through  the  fact  that 
organized  labor  had  not  yet  invaded  the  railroad  field.  1  here 
was  no  shop  committee  to  present  these  things  as  griev.inces, 
which  they  would  be  quick  to  do  now,  to  the  shop  management, 
and  furthermore,  labor  of  any  grade,  with  the  possible  exception 
of  the  engineers,  was  not  self-assertive.  A  machinist  would  not 
think  of  telling  a  master  mechanic  that  he  needed  tools  to  work 
with.  If  he  mentioned  it  to  the  foreman  he  would  be  tcid  to 
do  what  the  rest  had  to  do — "hunt  for  them." 

Conditions  in  the  machine  shops,  at  least  in  the  large  major- 
ity, were  equally  distressing  with  those  present  in  the  round- 
houses. The  apprentices,  who  performed  the  greater  pait  of 
the  machine  work,  had  to  beg  the  blacksmiths  to  make  their 
lathe  or  planer  tools.  Every  tool  was  zealously  guarded  during 
the  day,  and  as  carefully  locked  up  at  night.  To  secure  ad- 
ditional protection  the  boys  took  accurate  measurements  of  the 
width  of  their  tool  post  slots,  and  had  their  tools  made  just 
a  mere  shade  smaller.  This  insured  that  they  could  not  be  used 
in  a  narrower  tool  post,  and  so  minimized  the  liability  of  theft. 
No  one  was  foolish  enough  to  have  his  tools  made  the  size  of 
the  narrowest  tool  post,  and  the  unfortunate  assigned  to  the 
machine  carrying  the  latter  usually  held  the  position  of  gen- 
eral victim   for  tool  despoliation. 

If  an  apology  for  a  tool  room  existed  in  such  machine  shops 
it  had  no  attendant.  It  was  a  shack  erected  in  one  comer,  and 
contained  a  few  unlettered  or  unnumbered  rough  bins  in  which 
taps  and  reamers  were  piled  in  random  heaps.  Many  of  the 
taps  were  broken  so  that  they  could  only  by  the  greatest  skill 
and  patience  be  inserted  in  a  hole,  and  the  cutting  edges»of  the 
reamers  were  generally  in  bad  shape.  Apprentices  used  to  be 
very  hard  on  hand  tools ;  in  bottoming  taps,  reaming,  or  trying 
to  ream  one-eighth  inch,  etc.,  and  if  anything  broke  it  wa.s  easy 
enough  to  throw  it  in  a  bin  and  say  nothing  about  it,  there  be- 
ing no  check  on  the  action.  This  invariably  applied  to  ratchets, 
a  very  common  tool  of  the  period  where  everything  was  hand 
work.  It  was  simply  up  to  the  caliber  of  the  mechanic,  whether 
he  broke  it  and  left  it  in  a  roundhouse  pit,  or  repaired  and  re- 
turned  it. 

This  might  be  prolonged  indefinitely,  but  enough  has  been  said 
to  illustrate  the  point.  Some  of  it  may  seem  exaggerated,  but 
on  the  contrary  it  is  far  from  being  exploited  in  its  full  gravity. 
It  is  not  intended  to  say,  of  course,  that  what  has  been  com- 
mented upon  is  representative  of  the  general  situation,  but  many 
more  than  one  big  system  can  be  recalled  at  this  writing  which 
embodied  these  conditions.  Although  no  greater  contrast  be- 
tween the  then  and  now  can  possibly  be  imagined,  still  it  is 
well  remembered  that  the  Baltimore  and  Ohio  ran  clear  up  to 
the  receivership  in   1896  in  just  this  fashion.     This  and  many 

128 


April,  1911. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


129 


ither  roads  provided  no  tools  for  roundhouse  men  except  of  the 
uost  primitive  description,  and  had  no  check  on  those  that 
vere  provided. 

It  is  believed  that  two  principal  factors  predominated  in  con- 
MJbuting  toward  the  increased  output,  or  the  increased  efficiency, 
.\hich  means  practically  the  same  thing  of  the  present  con- 
rasted  with  the  past,  and  these:  the  advent  of  some  form  of 
compensation  for  labor,  other  than  day  work,  and  the  gradual 
materialization  of  organized  labor.  The  first  required  a  pre- 
.iminary  overhauling  of  the  shops  to  see  if  the  proper  appliances 
existed  to  handle  the  various  proposed  piece  or  bonus  work 
.schedules,  thus  bringing  to  light  the  alarming  nature  of  the 
Lool  situation,  where  possibly  it  was  unknown  before,  and  the 
second  provided  the  means  to  keep  the  management  advised  by 
the  men  themselves  of  a  falling  off  in  any  tool  standard  which 
may  have  been  established. 

The  reform  in  this  regard  which  characterizes  the  present 
was  not,  however,  effected  in  a  day.  There  was-  much  plan- 
ning and  many  preliminary  maneuvers  extending  over  weeks 
and  even  months  before  even  a  semblance  of  one  of  the  now 
standard  systems  became  established.  The  first  move  was  to 
"raid"  the  machinists'  cupboards,  which  was  not  effected,  by  the 
way,  without  considerable  opposition,  but  the  harvest  of 
wrenches  and  what  not  garnered  therefrom  served  as  the  nu- 
cleus of  many  a  future  toolroom.  Nothing  was  left  but  the 
ordinary  working  kits,  and  after  the  first  wrench  of  parting 
with  their  laboriously  gathered  possessions  had  passed,  the 
machinists  and  boilermakers  felt  pretty  good  after  all,  because 
they  realized  that  so  long  as  their  company  had  assumed  this 
arbitrary  action  it  was  up  to  it  to  provide  for  their  needs  in 
the  tool  hne  thereafter. 

That  the  various  companies  have  done  so  needs  no  comi^ent. 
With  their  attention  called  to  the  abuses  which  had  prevailed, 
they  readily  appreciated  that  in  order  to  facilitate  work,  system 
must  prevail  in  the  care  and  distribution  of  tools,  so  that  exces- 
sive numbers  of  them  would  not  accumulate,  and  with  further 
refinement,  so  that  expensive  tools  would  not  be  kept  idle  in 
"ne  place  when  needed  in  another.  System  was  inaugurated  in 
the  standard  designs  of  tools  and  in  methods  adopted  for  doing 
work,  with  economy  and  good  work  always  as  the  ends  in  view. 
In  pursuance  of  these  objects  the  majority  of  the  railroads 
nnconsciously,  almost,  gravitated  toward  the  plan  of  some  central 
supervision  for  fhe  various  tools  and  operations ;  some  authority 
to  decide  on  the  design  of  tools,  jigs,  special  devices,  etc.,  and 
all  suggestions  as  to  change  in  methods,  new  forms  of  tools,  and 
what  not,  to  be  submitted  to  and  receive  the  approval  of  that 
office  before  being  adopted.  This  was  necessary,  of  course,  as 
often  ideas  and  methods  are  developed  at  considerable  expense 
in  one  place,  when  they  have  been  already  tried  and  proved 
unsatisfactory  elsewhere.  The  plan  of  community  of  ideas 
Iietween  shops,  to  insure  which  the  chief  tool  inspector,  general 
inspector,  or  whatever  his  title  may  be,  is  responsible,  promptly 
served  to  eliminate  this  useless  expense.  It  was  a  remaikable 
transition  from  the  former  random  period  referred  to  when 
operations  at  one  division  shop  were  too  frequently  a  sealed 
book  to  another  maybe  only  one  hundred  miles  away. 

The  intelligent  handling  of  this  scheme  has  worked  out  some 
truly  wonderful  results,  and  has  brought  improved  conditions  for 
shop  workmen  almost  inconceivable  when  compared  with  the 
situation  only  twenty  years  ago.  It  is  rare  indeed  at  the  present 
time  to  hear  the  old  complaint — "Nothing  to  work  with."  The 
men  know  that  the  facilities  are  there  and  it  is  simply  up  to 
them  to  make  good,  whereas  heretofore  there  was  always  a  loop- 
'lole  to  retire  behind  the  old  excuse  and  the  company  could  not 
consistently  dispute  the  justice  of  the  plea. 

While  the  tool  regulations  differ  in  minor  points  between  the 
various  roads  an  exhaustive  review  of  many  indicates  that  the 
highest  ideals  and  standards  are  arrived  at,  and  it  may  be  safely 
said  that  anyone  of  them  followed  as  indicated  will  leave  noth- 
ing to  be  desired,  from  the  double  standpoint  of  conven'tnce 
for  the  workman  and  efficiency  and  increased  output  for  the 
company. 
A  review  of  these  various  regulations  prevailing  on  different 


roads  would  no  doubt  prove  of  considerable  value,  but  in  the 
interest  of  brevity  it  is  thought  best  to  confine  to  one  road; 
the  Atchison,  Topeka  and  Santa  Fe,  whose  tool  system,  devel- 
oped from  the  best  practice  in  use  at  first-class  shops,  is  quoted 
below : 

1.  Perpetual  or  contintioirs  iflventory  will  be  Iiad  of  all  tools,  machine* 
and  devices  of  all  sorts  at  each  shop,  showing  location  of  tool,  whether 
assigned  to  tool-room  stock  or  to  the  permanent  use  of  an  individual  man 
or  gang. 

2.  Uniform  aUiminnm  checks  of  special  design,  six  to  each  mr.n.  will 
be  furnished  from  Topeka  for  each  shop,  indicating  shop  and  the  block 
number  of  the  mechanic  to  whom  issued;  these  checks  will  be  issued  only 
to  such  men  as  required  to  call  on  the  tool-room  for  tools,  Topeka  will  be 
called  on  for  such  checks  as  are  required  from  time  to  time,  which  will  be 
forwarded  by  railroad  mail. 

3.  Standard  tool  lockers  will  be  assigned  to  men  using  tools,  as  'ar  as 
practicable. 

4.  Standard  tool  kits,  for  each  class  of  occupation,  will  be  determined 
upon,  and  these  kits  supplied  to  the  man  when  he  enters  the  empl  :'>'ment. 
he  signing  up  for  them,  and  being  held  responsible  therefor;  the  man  will 
also  be  held  responsible   for  the  che«ks  issued. 

5.  A  regular  periodica],  weekly  inspection  system  of  all  tools  "  ili  ke 
inaugurated  as  rapidly  as  it  ca;i  be  organized.  In  addition  to  the-e  gen- 
eral measures  the  following  special  regulations  will  be  in  force: 

6.  No  tools  issued  from  tool-room  except  for  tool  check. 

7.  No  new  hand-hammers  or  monkey  wrenches  to  be  given  in  ex'.:hangc 
for  old  ones  unless  accompanied  by  an  order  from  the  gang  foreman,  and 
marked  "O.  K."  by  the  shop  foreman;  chisels  and  soft  hammers  to  be  the 
only  tools  exchanged  for  news  ones  without  a  written  order. 

S.       Xo  letters  or  figures  to  be  given  out  in  lots  of  less  than  a  full  set, 

9.  All  tools  out  on  check  must  be  turned  into  the  tool  room  every  Sat- 
urday night,  before  the  tool  keeper  leaves  the  shop.  In  all  cr.ses  where 
tool  checks  remain  on  the  board  over  Sunday,  the  tool  keeper  should  notify 
the  tool-room  foreman  or  the  general  foreman,  and  the  men  whom  these 
checks  belong  to  should  be  required  to  eivc  an  explanation  for  not  return- 
ing the  tools.     In  some  shops  it  may  be  desirable  to  check  up  the  tools  daily. 

10.  In  all  cases  of  broken,  lost  or  damaged  tools,  the  tool  check  will  not 
be  returned  until  the  tool  clearance  card  has  been  personally  signed  by  the 
general  foremen  as  per  circular  letter. 

11.  In  places  where,  in  addition  to  tools,  the  tool-room  is  used  for  a  sort 
of  shop  sub-stpre  for  small  engine  supplies,  such  as  cutters,  small  bolts,  etc., 
(he  gang  foreman's  orders  will  be  honored  for  these  rupplies. 

1".  The  custody  of  all  high  speed  lathe,  planer  and  boring  mill  tools 
should  come  under  the  tool-room  foreman,  or  the  man  in  charge  of  the 
tool- room.  A  man  starting  to  work  on  a  machine  requiring  these  tools 
should  be  given  a  set,  and  these  should  be  charged  to  him.  Should  he 
break  one  of  these  tools,  he  will  exchange  it  for  a  new  one  in  th^;  tool- 
room. The  tool-room  foreman  or  the  tool  man  should  get  a  list  of  the 
number  of  high  speed  tools,  the  list  showing  size  and  style  now  at  various 
machines,  and  the  workmen  should  sign  up  for  them. 

13.  All  air  motors  must  be  returned  to  the  tool-room  every  Saturday 
night,  and  be  thoroughly  inspected  and  oiled  before  leaving  the  tool-room 
again.  At  shops  like  Topeka,  Albuquerque,  San  Bernartlfno,  and  Cleburne, 
it  may  be  desirable  to  assign  certain  motors  to  a  gang  and  tjiat  this  gang 
be  allowed  to  use  these  motdrs  during  the  week,  turning  them  inio  the 
toolroom  on  Saturday  night  for  regular  inspection.  .Ml  motor-  sho;-ld  Ije 
numbered  and  a  record  kept  of  what  gang  they  have  \>een  a--sigiK-d  to. 
Where  parts  of  motors  are  missing  the  motors  should  not  l>c  accepted 
without  authority  of  the  tool-room  foreman.  It  should  be  the  tool-room 
foreman's  duty  to  see  that  all  motors  are  regularly  inspected  and  repaired 
and  oikd  as  often  as  necessary,  which,  for  motors^ in  service  f-hould  be  as 
often  as  once  a  weelu  T     -  .  ^^■?-  •'  '■. 

It  will  be  readily  appreciated  that  if  the  above  is  adhered  to, 
and  there  need  be  no  uncertainty  on  that  point,  the  workman  of 
to-day  is  enviably  situated  in  comparison  with  his  prototjT'C  of 
yesterday,  and  unquestionably  his  employers  are  lietter  off.  So 
long  as  the  tools  are  practically  put  into  his  hands  in  the  very 
best  condition,  the  mechanic  must  perforce  work,  and  a  long 
stride  is  made  at  once  toward  efficiency.  On  the  Santa  Fc,  in 
addition  to  this  refinement  in  tool  accounting,  standardization  of 
tools  and  methods  has  been  gone  into  in  great  detail,  and  the 
Erie  Railroad  is  not  far  in  the  rear.  The  movement  is  now 
geiieral  to  avoid  all  random  methods,  and  superfluous  tools  and 
concentrate  on  those  most  efficient,  practical  and  suitable  for 
"eneral  use. 


Grfat  Ele\'ator  fotr  the  Geaxd  Trvnk. — With  its  recent  com- 
pletion the  Grand  Trunk  now  has  at  West  Fort  William  the 
greittst  elevator  in  the  world,  its  capacity  being  3,250,000  bush- 
els. It  is  the  first  of  a  unit  of  six  to  be  built,  with  a  total  ca- 
pacity of  10,000,000  bushels,  and  which  will  have  three  piers. 
Then  it  will  be  possible  to  unload  2400  cars  a  day,  and  dis- 
charge 300,000  bushels  per  hour  into  vessels. 
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DEVICES  FOR  MACHINING  LOCOMOTIVE  PARTS 


CENTRAL    OF    GEORGIA    RY.» 


Considerable  ingenuity  is  being  displayed  on  Southern  rail- 
roads at  present  in  working  out  improved  methods  for  doing 
work,  and  particularly  in  the  line  of  time  and  labor  saving 
devices  for  machine  shop  work.  Some  of  these  latter  are  re- 
markably efficacious  in  serving  the  purpose  for  which  designed, 
and  a  careful  study  of  their  details,  as  shown  in  the  drawings 


costs  of  doing  work.  Those  illustrated  in  connection  with  thi 
article  are  the  latest  additions  to  the  shop  equipment,  and  hav 
been  carefully  worked  out  with  the  end  in  view  to  secure  a  stil 
further  refinement  in  the  results  desired.  They  are  in  dail 
service,  and  are  now  no  unimportant  factors  in  the  genera 
efficiency  to  which  the  Macon  shops  have  been  raised. 

A  particularly  desirable  accessory  to  any  locomotive  machine 
department  may  be  found  in  the  chuck  for  shoes  and  wedge? 
which  is  illustrated  in  half  tone  and  in  detail  arrangement.  I 
will  be  noted  that  this  device  is  very  simple,  requiring  very  littlf 


CHUCK    FOB    PLANING    SHOES    AND    WEDGES. 


herewith,  with  a  view  to  adopting  them  for  similar  work  any- 
where, will  prove  to  be  time  well  spent.  They  point  conclusively 
to  the  fact  that  the  South  is  not  lacking  in  its  full  quota  of  clever 
mechanics  who  are  continually  on  the  alert  to  originate  and 
develop  schemes  for  the  betternient  of  their  existing  sliop  facili- 
ties and  method*. 


time  and  labor  to  chuck  the  shoes  ur  wedges,  and  it  can  be  used 
on  either  a  planer  or  milling  machine.  The  chuck  shown  in  the 
photograph  is  made  up  of  several  sections,  so  that  it  can  be 
used  on  various  lengths  of  planer  beds,  although  there  is  nothing 
to  interfere  with  making  it  of  any  length  which  local  conditions 
may  dictate. 
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DETAII.S    OF    PLANER    CHUCK    FOR    SHOES    AND    WEDGES. 
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The  Central  of  Georgia  Ry.,  some  of  whose  special  shop  de- 
vices have  previously  been  described  in  this  journal,  has  been  well 
in  the  vanguard  of  this  progressive  movement.  Its  Macon  shop 
management  has  perfected  and  installed  a  number  of  home- 
made appliances  which  have  vastly  increased  the  output,  and  at 
the  same  time  have  secured  a  remarkable  reduction  in  the  former 

•  Macon  shop,  \V.  H.  Fetner,  Master  Mechanic. 


In  order  to  grip  the  work  securely  it  is  only  necessary  to 
tighten  up  the  i}^  in.  nut  on  the  rod  end  of  the  chuck.  This 
holds  the  work  solidly  and  sufficiently  to  stand  any  kind  of  cut, 
requiring  only  two  chuckings  to  complete  the  job.  The  first 
chucking  is  as  shown  in  the  photograph,  where  the  outside 
of  flanges,  inside  of  flanges,  and  bottom  of  frame  fit  are  finished. 
The  remaining  operation  is  merely  to  re-chuck  the  shoes  and 
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we '  cs  to  plane  for  the  driving  box  fit.  It  will  be  observed 
tha  in  ^^^  ^^^^  illustrated  a  double  cutter,  or  forked  tool,  is  in 
use.  This  finishes  the  outside  of  the  flanges  in  one  cut,  and 
m;.-"  ines  the  inside  of  both  flanges  and  the  bottom,  or  frame  fit, 
of  . -e  shdes  or  wedges  with  one  tool.  An  ingenious  idea  has 
bee  cleverly  worked  out  in  this  connection  to  prevent  the  drag- 
girc  of  the  tools  on  the  back  stroke  of  the  planer.  The  photo- 
gr;i  :i  shows  a  small  air  cylinder  on  each  head  of  the  planer 
above  the  tool.  This  operates  automatically  with  the  reversing 
of  liie  table,  and  lifts  the  tool  clear  of  the  work  as  shown  until 
tlu  eturn  stroke  is  completed.  This  entire  combination  is  prob- 
abiv  the  best  arrangement  yet  devised  for  lieavy,  rapid  and 
accurate  shoe  and  wedge  planing,  and  reflects  much  credit  on 
th""-e  who  so  carefully  worked  out  the  details. 

'[  ;:€  question  of  turning  the  bearings  of  lift  or  tumbling  shafts 
ha<  'leen  one  in  receipt  of  considerable  attention  in  the  past,  and 
many  devices  of  more  or  less  merit  have  been  evolved  in  various 
qua;ters  to  cope  with  it.  While  the  majority  of  these,  no  doubt, 
performed  the  work  for  which  they  were  built,  it  still  ':annot 
be  >aid  that  any  one  of  them  has  proved  entirely  satisfactory. 
The  majority  embody  the  serious  fault  of  undue  complication, 
a  feature  which  necessarily  implies  a  great  deal  of  time  in 
setting  tliem  up  and  in  preliminary  adjustments  before  any  real 
work  can  begin.  The  difficulty,  however,  in  some  shops  of 
securing  a  lathe  of  sufficient  swing  to  clear  the  reach  rod  arm 
ha?  necc'sitated  a  resort  to  some  form  of  special  device. 


few  minutes,  and  no  change  is  required  in  the  machine  for  the 
application  of  the  device  other  than  removing  the  tool  post.  It 
is  claimed  that  it  will  do  this  work  very  much  quicker  than  any 
other  which  has  yet  been  designed. 
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GANG    TOOL    FOR   CYLINDER    P.^CKING. 


The  gang  tool  for  cutting  packing  rings  is  one  of  the  minor 
devices  which  have  been  evolved  at  Macon,  but  is  equally  ser- 
viceable in  its  own  field.  The  drawing  is  self-explanatory,  but 
attention  may  be  called  to  the  provision  which  it  embodies  for 
making  any  adjustment  which  may  be  necessitated  by  varying 
conditions  that  may  arise.  Although  the  cylinder  packing 
rings  used  on  this  railroad  are  practically  standardized,  the  tact 
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GENERAL  ARRANGEMENT  OF  DEVICE  FOR  TURNING  LIFT  SHAFT  BEARINGS. 


'at  herein  illustrated  in  detail  was  designed  in  the  Macon 
s  for  doing  this  work  on  a  tumbling  shaft  with  solid  arms 
inside  bearings,  but  it  can  be  used  equally  as  well  on  an 

ide  as  on  an  inside  bearing  shaft.  As  it  is  plainly  apparent, 
device  is  surprisingly  free  from  the  multiplicity  of  parts 
h  is  so  characteristic  of  the  existing  attempts  along  similar 

^-  It  can  be  applied  to  any  lathe  with  24  in.  swing  or  greater, 
gives  an  absolutely   smooth  bearing,  turning  the  shaft  in 

•t  the  same  time  that  a  straight  shaft  could  be  done  in  the 

il  way.     Removal  from  the  lathe  can  be  effected  in  a  very 


was  not  overlooked  that  a  wider  or  lArower  ring  might  be 
required  and  this  can  be  secured  by  separate  space  or  filling 
blocks,  the  location  of  which  will  be  readily  apparent  from 
the  print. 


A  Flux  for  Use  in  Brazing  C.\st  Iron  can  be  made  by  mix- 
ing I  lb.  of  boric  acid,  4  oz.  of  pulverized  chlorate  of  potash, 
and  3  oz.  of  carbonate  of  iron.  To  make  a  good  brazed  joint,  the 
metal  should  be  carefully  cleaned  and  the  pieces  heated  to  a 
bright  red  before  applying  the  flux. 
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DHMCES  » OK   MACHINING  LOCOMOTIVK  FARTS 


C£XTR.Vl.    OF    GEt>  k. ,  I A     in 


Con^iidcrable  ingenuity  is  being  displayctl  vu  .SaiilKrii  -ail- 
ifoids'  at  prcstMit  in  >iforking  out  improved  methods  for  doing 
.•work,  and  particularly  in  the  line  of  time  and  labor  saving 
.devices  for  machine  shop  work.  Some  of  these  latter  are  ri 
■  ftiarkal'Iy  cfhcacious  in  serving  tlie  purpose  for  which  designed. 
and  a -tarefjil  stilly  of  their  fleiails.  ai  shown  in  the  drawings 


cost^  of  doing  work.     Those  illustrated  in  connection   with  tl: 
article  are  the  latest  additions  to  the  shop  equipment,  and  hav 
linn  carefully  worked  out  with  the  end  in  view  to  secure  a  Sti; 
further    refinement   in    the   rcstdts   desired.     They   are   in   dail 
service,    and    are    now    no    iniinii)ortant    factors    in    the    gener...     , 
elticiency  to  which  the  Macon  shops  have  been  raised.  Vi    " 

A  |iat  ticularly   desirable  accessory  to  any  locomotive  machirt-    ■ 
<lei>aiiiiu  ni    in.iy   I»    found  in   the  ehuck   for   shoes  and  weiigr    ""^ 
which  is  illustrated  in  half  tone  and  in  detail  arrangemenr.     j 
will  be  noted  that  this  device  is  very  simple,  requiring  very  littl 
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CHUCK    FOR    PLANING    SHOES    AND    WEpCfiS. 
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'V    '.  •"i"P^.T''fi  *'^f"*ii   tW'simflar^vork^  any^  tiinc- and  labor' to  chiick  ilie  shoes  or  wtHl^es/aml  il  can  be  u.scd  . 

•  V.   ■where,.\y.i^  pro^  They  point  coijclusively  on  cilher  "a  planer  or  niillirigmachiije.    'Ihe  chuck  shown  in  the  . 

•r  J^P^^*?;f?^^t|^3:t  *h^^^^^  not  liickjng  iu  its  full  quota  of  clever  pholograph  is  made  .iiji  of  several;  sections,  so  that  it  can  be 

mcchaivivs  Avho;  :ke  -cohiiinially  oa^^  the  alert  to  OFiginate  and  used  on  various  lengths  of  planer  beds,  aUhough  there  is  nothing 

,  .. '  ^^yeloi.  iciieni^*  f  m-  the  1  fvti.i;rnttnt  oi  their  ^xistmg  .^hap  facili-  to  i nter fere. with  niiikini.;  41  o.lV-any  le^th  whicli  U^al  coi\dition5 
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".>  The  GentraloiviGi?^^^^  Some  of -whose  special  sliop  ,ic- 

yices  have  prfevioiisly  been  described  in  this  journal,  has  been  well 
in  the  vanguard  of  this  progressive  movement.  Its  Macon  shop 
management  has  perfected  and  installed  a  number  of  home- 
made appliances  which  have  vastly  increased  the  output,  and  at 
(bfc  same  time  have  secured  a  remarkable  reduction  in  the  former 
•  Macoii'iliop,- \V,  .Jl,-:  Fetner;  Master  Meclianie. 


ill  oilier  to  grip  the  work  ■securely  it  is  onI\'  iiccessary  tb 
tighten  up  the  iJ4  >»•  nul  on  the  rod  end  of  the  chuck.  This 
holds  the  work  solidly  and  sufficiently  to  stand  any  kind  of  cut, 
requiring  only  two  chuckings  to  complete  the  job.  The  first 
chucking  is  as  shown  in  the  photograph,  where  the  outside 
of  flanges,  inside  of  flanges,  and  bottom  of  frame  fit  are  finished. 
rile   remaining  operation   is   merely  to  re-chuck  the   shoes  and 
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,i.tc- plane  for  the  driving  box  fit.     It  wiil  be  observed 

iiir  liie  <:ase  ilhistratod  a  double  cutter,  or  forked  tool,  is 'in: 
^.tfeVs  finishes  the  outside  of  the  flanges  in  one  cut,  and 
;!;c5  t"iie  inside  of  hoth  flanges  and  the  bottom,  or  frame  fit. 
■  .  fhofei  or  wedges  with  one  tool.     An  ingenious  idc3  has: 
..■;;<;veriy  worked  out  in  this  connection  to  prevent  the  dragr  ~ 
:r'f:>tiie  tools  on  flic  hack  sl^roke  of  the  planer.     The  photo-. , 
V >  MiC'^^^S  a  small  air  cylinder  on  each   head  of  the  planer. 
:::ihV  Ttftjat     Tl«s  operates  automatically  with  the  reversing 
-vy.titl/R,,  and  lifts  the  tool  clear  of  the  work  as  shown  •jntil 
;:;.;Vr.-  i^trokc  is  completed.    This  entire  combination  is  oroli^/v 
-vli^V  W**^   arrangement   yet  devised    for   heavy,    rapid   and  ' 
; V Hy '^^i<?e :  apd  AV'edge  planing,  and  reflects  muclv  credit  oii: 
.?•^v;V<■^5<^  carefully  worked  out  the  details.  ,       . 

■■-;y}iiK?tion  of  turning  the  bearings  of  lift  or  tumbling  sl*afts. 
-.^cr.  or-e'ih  receipt  of  consideralJe  attention  in  the  past,  and 
'/«i^.ices  of  more  or  IcssMnerit  have  been  evolved  in  various. 
>.    cope  with  it.    While  the  majority  of  these,  no  doubt. ; 
:  ■[  the   work   for  which   they  were  built,   it  still   camiot.. 
V'^i  rth^i  any  ioiie  Of  them  has  proved  entirely  satisfi*ctdry. 
<;.ajcrity  embody  the  serious  fault  of  undue  complication, 
Vtre; -'which   necessarily    implies    a   great    deal   of .  tinic   in 
V  jHetiT  up  and  in  preliminary  adjustineivts  before  jnv«  teal ; 
;<..%jiij:   bfegfpfi.  •  The   difficulty,   however,   in'  some    shop?   of 
.I'atlie  of  sufficient  swing  to  clear  the  reach  rod  arin 
•<;!rited  3  resort  to  some  forni  of  special  device.        .   . 


few  minutes,  and  no  change  is  rehired  in  the  machine  for  the 
application  of  the  device  other  thaii  removing  the  tool  post.  It 
js  claimed  that  it  will  do  this  work  very  nnich  quicker  than  any 
otlK'r  which  has  yet  been  designedv  ..  r. 
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'■  .The  gang  tpol  for  cutting  packing  tiiiits  is .  aiie  of  the  inino? 
devices  wdiich  have  been  e\olved  at:  MacoW,  but  i«  equally  Ser- 
viceable in  its  own  field.  The  drawing  is  self-explanatory,  4)ut.; 
attention  may  be  called  to  the  provision  which  it  embodies  f^r'; 
ntakinganv,  adjustment  which  mav  be  necessitated  bv  varvinc 
conditiouvS  that  may  ;ari>c.  .\lthough  the  cylinder  packing 
rin^s  used  on  this  railroad  -ato  practically  staiiidardized,  the  iact, 
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.:>{  h'Ttin  illustrated  in  dotailWas  designed  in  the  Macon 
iJor  doing  this  work  on  a  tumbling  shaft  with  solid  arms 
if'jsid^.  bearings,  but  it  can  be  used  equally  as  well  on  an 
i',e.E?  on  an  inside  bearing  shaft.  As  it  is  plainly  apparent, 
■€\»C;t  is  surprisingly  free  from  the  nniltiplicity  of  parts 
:  '^?.  50  characttristic  of  the  existing  attempts  along  similar 
.'r- Ir  can  be  applied  to  any  lathe  with  24  in. -swing  or  greater. 
..^;y«5  an  absolutely  smooth  bearing,  turning  the  shaft  in 
'■'-tr;e^.55me  time  that  a  straight  shaft  could  be  done  in  the 
•.^^.^■^•y.,  Removal   from  the  lathe  can  be  efi'ected  in  a  very 


was  not  overlooked  that  a  wider  or  narrower  ring  migl.t  be 
required  and  this  can  be  secured  by  separate  space  or  filling 
blocks,   the    location   of   which    will   be    readily   apparent    from 

•the: print: ;>.-^^-r;:.;.-/:.-;-  '  ;•/■ 


A  Flux  FOR  Use  IX  Brazing  Cast  Iron  can  be  made  by  mix- 
ing 1  lb.  of  boric  acid,  4.  oz,  of  pulverized  chlorate  of  potash, 
and  3  oz.  of  carbonate  of  iron.  To  make  a  good  brazed  joint,  the 
metal  should  be  carefully  cleaned  and  tbe  pieces  heated  to  > 

bright  red  before  applying  the  flux.  .  ;"'     •    •   --:  ,''^:' '■:'■:''■::  :';r' 
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Pacific  Type  Passenger  Locomotive  With  Schmidt  Superheater 


NEW    YORK    CENTRAL     LINES, 


'^assenger  trrtins,  weighing  over  8(X)  tons,  which  niusi:  be  han- 
d  at  high  speeds,  are  becoming  not  uncommon  on  manj'  of  the 

ilways.     This  is  particularly  true  on  the   New  York  Central 

id  Pennsylvania  Lines,  and  during  winter  weather  and  periods 

I  heavy  traffic  it  is  often  necessary  to  double  head  these  trams 

,r  certain  divisions.     Both   of  these   systems  have   Pacific  or 

tl.nitic  type  locomotives  which  are  able  to  make  schedule  time 


order  of  20  engines  of  this  type  a  careful  study  of  the  situation 
was  made.  In  connection  with  the  American  Locomotive  Co. 
experiments  were  carried  out  and  it  was  finally  decided  that  the 
increased  capacity  desired  could  be  satisfactorily  attained  through 
the  medium  of  superheated  steam,  therefore  the  last  order  was 
equipped  with  the  latest  design  of  Schmidt  fire  tube  superheat- 
ers.     Careful   tests   with   a    single    locomotive   equipped    in   this 


HIGH  SPEED  PACIFIC  TYPE   LOCOMOTIVE    WITH     SUPERHEATER — NEW    YORK   CENTRAL  LINKS. 


uiili  t!,<.£t  i:ea\y  trains,  but  when  called  upon  to  make  up  time 
r  when  har.dicapped  by  severe  weather  they  have  not  sufficient 
reserve  power. 

On  the  New  York  Central  Lines  the  standard  heavy  passenj^cr 
engine  has  been  for  several  years  a  Pacific  type  with  22  .x  2^  in. 
cylinders,  79  in.  wheels  and  4,210  sq.  ft.  of  heating  surface.  These 
lucomotives  were  fully  illustrated  and  described  in  this  journal 
on  page  365  of  the  September,  1907,  and  164  of  the  May,  T908, 
issues.  The  service  with  them  in  the  past  has  been  eminently 
satisfactory  in  every  way  and  up  to  a  comparatively  recent  date 
they  had  sufficient  reserve  power  for  all  emergencies.  The  in- 
troduction of  steel  passenger  cars  and  Pullmans,  together  with 
the  increased  passenger  traffic,  however,  has  tinally  brought  the 
wught  of  passenger  trains  to  a  point  where  it  was  desirable  to 
havC;  a  more  powerful  locomotive,  and  before   making   the   last 


manner  indicate  that  the  suy)crlieater  increased  the  lx)iler  ca- 
pacity sufficiently  to  allow  increasing  tiic  diameter  of  the  cylin- 
ders to  23K'  in-  if  the  stroke  was  sliortcned  to  26  in.  The  boil- 
er was  thus  redesigned  and  changed  so  as  to  give  a  distance 
between  tube  sheets  of  21  ft.  6  in.  instead  of  20  ft.,  as  has  been 
standard,  also  for  the  application  of  the  superheater  tubes,  but 
was  not  altered  in  other  respects. 

One  of  the  illustrations  shows  a  view  of  the  front  end  with 
the  superheater  and  it  will  be  noticed  that  a  special  design  and 
arrangement  of  steam  pipes  has  been  employed.  It  was  desired, 
of  course,  to  obtain  the  maximum  free  area  under  the  table  plate 
in  the  front  end  and  therefore  the  steam  pipes  were  brought 
out  through  the  shell  at  a  point  just  below  the  center  and  car 
ried  into  the  top  of  the  valve  chamber.  This  arrangement  not 
only  gives  a  freer  and  better  design  of  front  end,  but  also  greatly 
improves  the  cylinder  casting  and  gives  the  most  direct  passage 
from  the  superheater  to  the  steam  chest. 

Outside  of  these  changes  in  the  boiler  and  front  end,  the  only 
other  noticeable  alteration  from  the  standard  engine  is  found 
in  the  valve  gear  cross  head  and  guide,  wherein  the  guide  is 
secured  to  the  valve  chamber  head  only  instead  of  between  the 
guide  yoke  and  valve  chamber  head,  insuring  the  absolute  align 
ment  of  the  valve  stem  and  greatly  simplifying  the  construction. 
This  arrangement  is  somewhat  I'ke  that  standard  on  the  Cana- 
dian Pacific  Railway.*  In  other  respects  the  valve  gear  is  the 
same  as  was  previously  used. 

The  trailer  truck  has  also  been  redesigned  to  use  a  single 
bar  frame  with  outside  bearings  in  place  of  the  previous  double 
bar  frame  construction.  This  change  has  lightened  the  frame 
considerably  and  made  it  more  easy  for  repairs  and  inspection. 

A  heavy  pressed  steel  bumper  plate  in  U  section  has  for  the 
first  time  in  American  practice  been  used  on  these  locomotives 
in  place  of  the  conventional  steel  casting  or  wooden  bumper 
beam.  .  , 

In  the  following  table  will  be  found  the  general  dimensions 
of  these  locomotives  as  compared  with  the  previous  design: 


XEW   VALVE   STEM    CROSS  HEAD   AND  GtHDE. 


GEtCEKAL    DATA. 

Previous  desipn 
Fuel    ,,.........,. Bit.   Coal 

Tractive   effort    i  ,> , , i , « .  • .  ..;>;-...*. , ;  »■• , 29,300  lbs. 

*  .American  Engineer,  Jan.,  1908,  page  IC. 


Latest  design 

Bit.  Coal 

80,900  lbs. 
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Pacific  Type  Passenger  Locomotive  With  Schmidt  Superheater 


■?•<-•• 


;;«EVV'   YORK    CfiXTRAIi    LrXES: 


■'■':i'^/ 


■  -■ifti<*»K:iig<rtPain*,  weighing  over^^  8^  \yhich  iiios*  Ik-  tiart- 
-••  -Jat  liigli  speeds,  are  becomihg  not  nucohiiuon  on  niaiiy  of  the 
.;^.vvayi.  '  This  is  particularly  true  on  tlvG  rX«\v  York  CeiitTal 

i 't'iirin^ylVania  Lines,  and  during  winter  wvatlicr  and  periods' 
-Vicuvv  traffic  it  is  often  necessary  to  dt.iuI>lo  ina<l  tiKsc  trains^ 

■  -..r  c.Ql^taiti  divisions.     Both   of  the^e   systems  have   Pacific  or 

•  YiiiJiiiiC-tj'ne  locomotives  which  are  able  tofniake  scheiiule  lime. 


order  of  26  enijiivts  of  this  tyne"^iijeatefyil ^siuijy  di  the  fiUMation 
„vvh<;  tiiatle.  In  conueetiori  witlr  the  AiTierican  Locotttotiv^  Co. 
exi^cfiniciits  weite  carried  eut  and  it  \vas  liTially  decttlcd  that  th< 
increased  cai)acity  desired  could  he  satisl'rict"niy  :iit;!HK-<l  througli 
tiio  iucdium  <>f  /superheated  steam,  therefore  the  last  order  ^-as 
equip(K^  with  the  latest  design  of  Schmidt  .fire  titbe  snperheat- 
'cfii;    .Garpf u!  tests   witlv  a   s'iiigie  iocotnotive  •  i'QMipped.  in  itfcif 


HIUH^I^Ep  PACIFIC  TYPE   LpCOAioT^        WfTH    St'PKRHEATER^— NEW   VQFK  CENTRiVL  LINES. 


;  .>,iU;.  I'.j.-i,  'pi'iivy  irajn?,  hut  whrh  cilled  ui>oii  to  nial-ie  up  time 
i- Vr'wlv'31  haV.dicapped  by  severe  weather  they,  have,  not  .^ufticie^t 
'..!;\V.;Tfc«?./])Ovi^eTV-- :';■•'•;■■;'.  ^-•■-  •■'■{■.'■  ''}:.-'-'-'\--' :  ''?':'r-~--  -'^  ■;•'■•  ■.■.^.::  -;•■'.•  .■■''.  "■ 
.;.;  J.'iV'thoyXe\y  Vprk  Ceittra|  Lines  the  «tan<lard  he;ivy  |)a!k!>eiiiij:cr 

c:n:iiie  has  been  for  several  years  a  Pacilic  type  whh  J2  x  JS  in. 

.yjTnders,  -9  in.  wheels  and  4,210  sq.  ft  of  iieating  •surtace.    These 
;  K',ii>nir.tiv«s  were  fiiHy  ilUtstrateJ  and  described  in  this  journal . 
,  .1.  page  yi;  Ml  the   SepUinber.    i go",  and    164  of  the   Ivlay,   rcjoS,.: 

Av?ii«^>-  The  service  with  them  in  the  past  has  been  eminently 
.  ^T:t|ifac£ory  in  every  way  and  up  to  a  comparatively  recent  dati 
''l^^'^J'Sd  sufli.^ient  reserve  power  for  all  emergencies.  The  !)n- 
. '.."ii'iiiction  of  steel  passensier  cars  and  Pullmans,  totiether  with 

.'-.■■.?•  jiicreased  passenger  traftic,  however,  has  tinalK   i>rouj;ht  the 

V  I'Jji;  of  passenger  trains  to  a  point  where  it  was  desinibie  id 
■■''•-;'.>';:' .niore  p-'wertul   liiedmntive,  and  before  malciu'r  the  last 


manner  indicate  that  the  s,ip-H,ealir  increased  ili«  b<'iUr  ca- 
pacity sufliciently  to  allow  incre:ising  the  iliameter  of  tlie  eylitJ- 
; cfers  to  23' .1  iti.  if  the  stroke  was  shortened  to  26  in.  I  he  boil- 
er .wias  thus  r^desigtied  aiid  dhaiiged  so  as  to  oKrv%  a  di$iULn^  ; 
between  tiibc  sheets  of  21  ft.  6  in.  iuMead  of  30  ft  a.s  has  been 
standard,  also  for  the  application  of  the  sut>erhealer  tubes,  hut 
was  ilot  altereH  in  other  respects. 

.Orie;  of  the  Ultistrations  shows  a  vkw  pf  the  ^r^nt  etv\  with 
the  stiperlieater  and  it  will  bo  noticed  that  a  special  desijin  and 
arr.iui^ement  of  steam  pipes  has  been  employed.  It  was  <lesire<] 
of  course,  to  obtain  the  maximutn  free  area  under  the  table  plate- 
in  the  front  end  and  therefore  the  steam  pipes  were  brought 
out  through  the  shell  at  a  point  just  below  the  center  and  car 
Tied  into  the  top  of  the  valve  chamber.  This  arrangement  not 
only  gives  a  freer  and  better  desigti  of  frdi.it  end,  bat  also  sr<^Stly 
improves  the  cylinder  casting  and  gives  fbe  most  direct  passage 
from  the   superheater  to   the   steam  chest.  ' 

Outside  of  these  changes  in  the  boiler  and  front  eivd,  the  only 
other  noticeable  alteration   from  the  standard   engine   is   found 
in   the  valve  gear  cross  head  and   guide,   wherein  the  euide   is 
secured  to  the  valve  chamber  liead  only  instead  of  between  thc  . 
guide  yoke  and  valve  chamber  head,  insuring  the  absolute  align-    ;-j 
ment  of  the  valve  stem  and  greatly  simplifying  the  construction;  i- 
This  arrangtuienf  is  soniewhat  I'ke  that  standard  on  the  Cana- 
■  lian   Pacific  R.iilway."      Tn  <>ther  respects  the  \alve  sear   is  the 
same  as  was  previously  used; 

The  traiier  truck  has  also  been  redesigned  tp  ost  a  single 
har  frame  with  outside  bearings  in  place  of  the  previous  double 
b.ir  frame  construction.  This  change  has  lightened,  the  frame 
considerably  and  made  it  more  easy  for  repairs  and  inspection. 

A  heavy  pressed  steel  bumper  plate  in  U  section  has  for  the 
iirst  time  in  American  practice  been  used  on  ;hese  locouwtives 
m  place  of  the  conventional  steel  castinsi  or  wooden  bnniper 
i)eatTi.*ti.  ■■/.rv.'^::  .."■•■^ •■-■■■.:;:■■". ,   '■::)':: 

Tn   the   following-  tiible  will  be  found   the   general  .dinicnsioi:fc 
i"  these  Ipcipmotives  as  coniparcxl  with  the  in'vious  design : 


Tihptive   effort   v--"-../.-i-!; 


.CC^ERAI.    BATA. 

■;     ;       "'  '■.■Previous  dc^it-'ix 

.;.,/,...:;... Bit.  Coal 

v. ......  .,.;.'.i.  .89.800  Vbf-. 


Laie.st  Jesiga 

Bit.  Coal 

80,900  lbs. 


;>i-\^     VAt-VE   STEM  CROSjiHEAp   AND  GUIDE. 


,;^.*  A'HiKifAV  En«;tj:ee«,  if  aft.  ■  WOS;  pii^.Ur 
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Weight   in   working  order 866,000   lbs.  269,000  lbs. 

Weight   on   drivers    170,500   lbs.  171.500  lbs. 

Wt.  of  engine  and  tender  in  working  order..  .431,000  lbs.  424,000  lbs. 

Wheel  base,  driving 14  ft.  14   ft. 

Wheel  base,  toUl .36  ft.  6  in.  S8  ft  6  in. 

Wheel  base,  engine  and  tender 67  ft.  11  in.  67  ft  11  in. 

RATIOS. 

Weight  on   driver*  -f-  tractive  effort 6.84  6.65 

Total  weight  -r-  tractive  effort 9.11  8.71 

Tractive  effort  X  diam.  drivers  -;-  heating  surface.  .660.00  634.00* 

Total  heating  surface  -4-  grate  area 74.50  81.00* 

Firebox  heating  surface  ~  total  heating  surface,  %..6.86  5.07* 

WeiRht  on  driver";  -4-  total  heating  surface 40.70  37.50* 


THREE   YEARS   TESTS   OF  FEED  WATER  HEATING  B\ 
THE  TREVITHICK  SYSTEM 


STEAM    PIPES   ON    SUPERHEATER   LOCOMOTIVE. 


Total  weight  -4-  total  heating  surface o'Vl 

Volume  both  cylinders,  cu.  ft n 

Total  heating  surface  -i-  vol.   cylinders 341.00 

Grate  area  ^  voL  cylinders *.68 

CYLINDERS. 

Kind    if'^PJS 

Diameter  and  stroke 82  x  88 

VALVES. 

Kind     Piston 

Diameter   14  in. 

Greatest  travel    8  in. 

Outside  lap 1  !"• 

Inside  clearance   %  ;n. 

Lead  in  full  gear H  m. 

WHEELS. 

Driving,  diameter  over  tires 79  in. 

Driving,  thickness  of  tires 3'/i  in. 

Driving  journals,  main,  diam.  and  length... 10^   x  12  in. 

Engine  truck  wheels,  diameter 36  in. 

Engine  truck,  journals 6J4  x  18  in. 

Trailing  truck  wheels,  diameter 50  V4  in. 

Trailing  truck,  journals 8  x  14  in. 

BOILER. 

Style    Conical 

Working  pressure    200  lbs. 

Outside  diameter  of  first  ring 72  in. 

Firebox,  width  and  length 75  J4   x  108'/^   in. 

Firebox  plates,  thickness fi  &   'A   in. 

Firebox,   water  space 4'/i    in. 

Tubes,  number  and  outside  diameter 388 — 2  in. 

Tubes,  length   20  ft. 

Heating  surface,  tubes 3,981.6  sq.  ft. 

Heating  surface,   firebox 228.3  sq.    ft. 

Heating    surface    total 4,209.9 

Superheater    heating    surface 

Grate  area  ' 66.5  sq.  ft 

Smokestack,   diameter    20   in. 

Smokestack,  height  above  rail 14  ft.  7Ji  in. 

TENDER. 

Frame '. 13  in.  chan. 

Wheels,   diameter    36  in. 

Journals,  diameter  and  length 5J^   x   10  in. 

Water  capacity   8,000  gals. 

Coal   capacity   «.K.».««r.. 14   tons 


69.00* 

13.10 

348.00* 

4.32 

Simple 
2S>^   X  26 

Piston 
14  in. 
7  in. 
IJi  in. 
^  tn. 
ii   in. 


It  IS  Reported  that  the  Russian  Government  contemplates 
the  improvement  of  the  existing  Siberian  Railway  and  creating 
duplicate  approaches  both  in  European  Russia  and  the  Far  East. 
When  these  works  are  completed,  in  1915,  the  imperial  treasury 
will  have  expended  on  the  Siberian  Railway  somewhat  over 
$1,000,000,000,  which  includes  both  cost  of  construction  and  loss 
on  exploitation.  In  exchange  for  this  Russia  will  have  a  com- 
plete double-track  system  from  the  Urals  to  the  Pacific,  with 
double  approaches,  of  a  total  length  of  6,844  miles. 


Some  surprising  results  in  increased  economy  are  indicate 
by  the  returns  from  the  elaborate  tests  of  feed  water  heiitin 
on  locomotives  just  completed  on  the  Egyptian  State  Railwa> 
These  tests  began  in  March,  1907,  and  have  been  continued  i- 
connection  with  many  types  of  locomotives  and  under  all  cor. 
ditions  of  service.  The  final  summaries  are  of  extreme  ir 
terest  as  the  economy  is  shown  to  be  upwards  of  20  per  cen 
in  connection  with  engines  equipped  with  the  feed  water  ap 
pliance  over  those  not  so  equipped,  and  the  tests  have  serve  . 
the  purpose  of  demonstrating  as  facts  many  points  formerly  re 
garded  as  largely  theoretical. 

Attention  was  first  attracted  to  this  matter  toward  the  en 
of  1907,  when  F.  H.  Trevithick,  locomotive,  car  and  wagon  su 
perintendent   of   the    Egyptian    State   Railways,   applied   a    fee' 
water  heater  of  his  own  design  to  an  engine  of  those  roads. 
In  this  instance,  which  has  been   followed  throughout  all  th'„ 
subsequent  tests  with  few  modifications  the  feed  water  is  drawr 
from  the  tender  and  forced  into  the  boiler  by  means  of  a  hori 
zontal  duplex  pump  located  on  the  right  side  just  ahead  of  th( 
cab.    This  pump  takes  steam  at  boiler  pressure  and  delivers  it- 
exhaust  into  the  first  section  of  the  feed  water  heater  whicL 
is  located  on  the  suction  side  of  the  pump.    This  first  heater  is 
vertical  and  contains  nineteen  ^  in.  tubes,  which  are  connccte  1 
to  headers  at  each  end,  the  upper  header  being  connected  to  the 
exhaust  pipe  from  the  pump,  and  the  lower  header  having  an 
opening  to  the  atmosphere.     The  feed  water  circulates  aroUn<l 
the  outside  of  the  tubes. 

On  leaving  the  pump  the  water  traverses  in  succession  twi.' 
other  heaters,  one  on  either  side  of  the  smoke  box.  Th*-  one 
on  the  right  is  divided  into  two  compartments  by  a  partition,  so 
that  the  water  traverses  twice  the  length  of  the  heater  in  pas? 
ing  through.  It  then  goes  to  the  left  heater,  in  wtich  there  is 
no  dividing  partition.    These  two  heaters  are  heated  by  part  of 
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VIEW    SHOWING    SCHMIDT   SUPERHEATER   AND   ARRANGEMENT   OF 
STEAM    PIPES — NEW   YORK    CENTRAL   4-6-2    LOCOMOTIVES. 

the  exhaust  steam  from  the  cylinders.  From  these  the  water 
passes  to  the  larger  heater  in  the  front  end,  which  consists  of 
an  annular  chamber  containing  265  tubes  i  in.  diameter  and 
18  in.  long,  arranged  in  three  concentric  rings  and  heated  by  the 
exhaust  gases  passing  through  the  tubes.  The  total  section  of 
the  heater  tubes,  which  is  but  little  larger  than  the  section  of 
the  smokestack,  is  entirely  utilized,  and  their  position  in  refer- 
ence to  the  fire  tubes  assures  a  perfect  separation  of  the  escape 


•  See  American  Engineer,  November,  1907,  page  456 
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g- -es  to  the  interior  of  them  all.    From  this  heater  the  water  ing  only,  with  and  without  heaters,  over  certain  periods  for 

nc^ies  to  the  boiler  through  the  usual  check  valves.  which  weather   conditions  were   approximately   similar.      These 

As  has  been  mentioned  the  tests  were  made  in  all  services,  figures  differ  somewhat   from  those  given  in  the  above  table, 

f;,  I  express,  light  passenger,  freight  and  switching,  and  during  the  loading  during  the  periods  in  question  showing  greater  dif- 

th     various  applications   of   the   heater  to  various   types   some  ference  than  above.    For  these  periods  for  which  the  results  are 

ni'Hor  changes  were   made   in   the   relative   proportion   of    the  really  more  strictly  comparable,  the  coal  per  ton-mile  with  the 

p  its,  but  the  basic  principle  was  not  affected,  and  the  descrip-  heaters  in  use  shows  economy  amounting  to  20.5  per  cent.    All 

ti.  ;i  given  above  will  serve  to  illustrate   the  system.  of  the  figures  in  the  tables,  it  will  be  noted,  are  large  ami  th«; 

i  aking  first  the  records  of  engine  711  for  the  years  1907,  1908  effect  on  the  coal  bill  well  worth  considering. 

a:  i   1909.     This  engine  was  one  of  a  class  of  thirty,  and  it 

si,  \vs  up  very  well  when  compared  with  the  rest  of  its  class.  .  . 

Tl;c  figures  in  Table  i  below  are  taken  from  the  ordinary  reg-  „     _    .  „ ^    „ ^»,  ^„  „  .  ^^-...^ 

<  A  *u       f  u  u     ^  ^  u     ^    A  *     ^u  lu  EXTENSION  OF  TIME  AND  MODIFICATION  OF  SAFETY 

istors,  and  therefore  show  all  coal  booked  to  the  engmes.     Ihe  *-     »    »  APPiiAMr-p  niii  p«s 

niiieage  given   is  train  mileage  only,  and  the  weight  of  train 

ib  calculated  on  the  commonly  used  service  method  abroad  of  ■ 

rating  a  six-wheel  passenger  coach  as  one  unit  of  15  tons,  and  After  conference  with  representatives  of  the  railways  and  of 

a  coach  with  two   four-wheel  trucks  as  two  units,  or  30  tons,  the  employees'  brotherhoods,  a  form  of  order  has  been  drawn  up 

the  figures  agreeing  very  closely  with  the  average  for  the  roll-  by  the  Interstate  Commerce  Commission  providing  that  the  time 

ing  stock  used  on  the  train  service  in  question  on  the  Egyptian  for  complying  with  the  law  respecting  brakes,  ladder  clearance. 

State  Railways.     During  the  period  covered  by  these   records,  and   certain    other    features    of    freight    car   safetly   appliances, 

engine  711  was  taken  into  the  shop,  and  for  purposes  of  certain  should  be  extended  for  live  years  from  July  i,  191 1;  the  time  to 

experimental  work,  had  her  heaters  removed,  subsequently  work-  make  similar  changes  on  passenger  cars  for  three  years  from  the 

ing  without  them  for  some  time.     The  records  for  this  engine  same  date;   on   road   locomotives   two   years,   and   on   switching 

thus  afford  an  independent  and  unintentional  check.     Tab.'e   I  locomotives  one  year.    The  bill  now  before  Congress,  appropri- 

gives  the  averages   from  the  coal   records   for  the  whole  class  ating  money  for  the  expenses  of  the  Interstate  Commerce  Com- 

of  30  engines,  and  also   for  engine  711   for  the  period  during  mission  for  the  next  fiscal  year,  contains  a  clause  empowering 

which  it  was  at  work  without  heaters.  the  Commission  to  postpone  the  date  of   compliance  with   this 

TABLE  I.-CoiiPAKisoN  of  Engine  No.  711  Without  and  With  Heaters,  law,  not  only  as  regards  old  cars,  but  also  as  regards  cars  put 

AND  With  Twenty-Nine  Sister  Engines  Without  Heaters,   Under  ;„  service  up  to  July  I,  lOii.     As  the  law  was  passed  originally. 
Ordinary  Running  Conditions.  „  ....  ,•     •  •  i 

Engine        Engine       29  Sister-  the  Commission  could  not  extend  the  time  limit  except  in  rcla- 

Withlut       ^Wit"^        w"ulm.t  tion  to  cars  which  were  in  service  April  14,  1910. 

Heaters.       Heaters.       Heaters.  At  a  final  meeting  before  the  Commission  in  Feb.,  at  which 

Average  miles  per  tram 138  127.8  136  ^  *  ...  .  '       ,  ., 

Average  pounds  of  coal  per  train 5,660  4,595  5,497  were  present  five  representatives  irom  the  committee  of  the  ran- 

aZZ  Cd"blhindTeLcre"  '^^WW"       2I9.6  zlx.l  23?'  ways,  five  of  the  committee  of  railway  employees,  and  five  for 

Average  pounds  of  coal  per  ton  mile...  0.1643  0.1276  0.1749  the  special  committee  of  the  agents  of  the  Commission,  the  fol- 

Difference  in  favor  of  engine  No.  711)  0.036  lb.  0.0473  lb.  lowing  stipulations  and  modifications  in  the  new  rules  were  agreed 

with  heaters,   on   coal   per  ton   mile  J  =  22%  «=  27% 

The  high  figure  of  27  per  cent,  is  probably  due  in  part  to  the  (a)  That  carriers  will  not  be  required  to  change  the  brakes 

fact  that  at  one  time  and  another  engine  711  has  been  engaged  from  right  to  left  side  on  steel  or  steel  underframe  cars  with 

in  special  trials,  and  the  coal  booked  to  it,  therefore,  has  at  platform  end  sills,  or  to  change  the  end  ladders  on  such  cars, 

times  been  more  carefully  checked  than  is  usual  under  ordinary  except  when   such  appliances  arc   renewed,  at  which   time  they 

running  conditions.  must  be  made  to  comply  with  the  prescribed  standards. 

The   record  of   engine  677,   an   inside  cylinder  4-4-2  loconio-  (b)   That  carriers  will  be  granted  an  extension  of  five  years' 

tive,  is  also  of  much  interest.     This  engine  has  cylinders  18  in.  time  from  July  i,  191 1,  to  change  the  location  of  brakes  on  al! 

by  26  in.,  and  driving  wheels  6  ft.  3  in.  in  diameter.    The  boiler  other  cars  to  comply  with  the  prescribed  standards. 
is  fitted  with  a  Belpaire  box,  and  contains  184  2-in.  flues,  15  ft.  (c)   That  carriers  will  be  granted  an  extension  of  five  years' 

iiK  in.  between  flue  sheets,  giving  1535.5  sq.  ft.  heating  surface,  time  from  July  i,  191 1,  to  comply  with  the  prescribed  standards 

Ihe  firebox  provides  140.25  sq.  ft,  making  a  total  of  1675.75  sq.  on  other  brake  specifications  on  all  cars. 

ft.    The  grate  area  is  24  sq.  ft    The  total  weight  of  the  en-  (d)That  carriers  will  not  be  required  to  make  changes  to 

giue  in  working  order  is  63  tons,  of  which  35  tons  are  on  the  secure  additonal  end-ladder  clearance  on  cars  that  have  ten  or 

driving  wheels.    The  heaters  of  No.  677  are  similar  to  those  of  more  inches  end-ladder  clearance,  within  thirty  inches  of  side 

No.  711,  except  that  the  smokebox  heater  is  of  rather  larger  of  car,  until  car  is  shopped  for  work  amounting  to  practically 

!!^:iting  surface  capacity,  having  258  sq.  ft.  heating  surface  and  tlic  rebuilding  of  the  body  of  the  car,  at  which  time  they  must 

:i  capacity  of  70  gallons.  be  made  to  comply  with  the  prescribed  standards. 

Uuring  two  months  in  1907  this  engine  ran  without  its  smoke-  (e)  That  carriers  willbe  granted  an  extension  of  five  years* 

bo.v  heater,  as  it  required  some  alterations  when  delivered  to  time  from  July  i,  1911,  to  change  cars  having  less  than  ten  inches 

'■     railway,  before  it  could  be  brought  into  use.     In  February,  end-ladder  clearance,  within  30  inches  of  side  of  car,  to  cora- 

I v'i8,  the  heaters  were  not  used,  and  the  effect  of  the  flue  gases  ply  with  the  prescribed  standards. 
'on  it,  when  out  of  service,  was  watched.    Again,  in  1909.  on  (f)  That  carriers  will  be  granted  an  extension  of  five  years' 

-   smokebox  heater  needing  re-tubing,  the   arrangement   was  time  from  July  i,  191 1,  to  change  and  apply  all  other  appliances 

^    noved.    The  results  taken  from  the  ordinary  registers  are  as  on  freight  train  cars  to  comply  with  the  prescribed  standards, 

iicated  in  Table   II,   for  tlie  period   March,   1907,  to   Decem-  except  that  when  a  car  is  shopped  for  work  amounting  to  prac^ 

•  1909.  tically  rebuilding    the  body  of  the  car,  it  must  then  be  equipped 

,  '  with  the  prescribed  standards  in  respect  to  handholds,  running 

w;te"heIters.-''  "'   '■^''"■'   ^°-   '''   ^^ ""   ^"^  Without   Feed  ^^^^^^^  j^^^^^^^  sillsteps,  and  brake  staffs.     Provided,  that  the  ex- 

With  Without  tension  of  time  herein  granted  is  not  to  be  construed  to  relieve 

Heaters.        Heaters.  .  "* 

-age  miles  per  train 135.7  135.9  a  carrier  from  complying  with  the  provisions  of   Section  4  01 

•     '^rage  pounds  of  coal   per  train 5,024  6,138  .,  ifn»i.  o  jja-i  o^  j»ri. 

■■'•age  pounds  of  coal  per  mile 37  45.1  ^he  act  of  March  2,  1893,  as  amended  April  i,  1S96,  and  March 

■  *rage  weight  behind   tender,   tons 280  278.4  2    TOOT 

>; rage  pounds  of  coal  per  ton  mile 0.1322  0.1622  »*>^0- 

-  (r-„       .    .  (g)  That  carriers  will  not  be  required  to  change  the  location 

■  "ence  m  favor  of  heaters  on  coal  per  ton  mile  0.0300  =  18%  ^^  handlholds  (except  end-handholds  under  endsills,  ladders,  sill- 

'rom  the  records  for  this  engine  another  set  of  figures  has  steps,  brake  wheels  and  brake  staffs),  on  freight  train  cars  the 

'-'n  abstracted,  showing  the  comparison  for  six  months'  work-  appliances  are  within  three  inches  of  the  required  location,  ex- 
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'vVeight   in    working  order... 260,000   lbs. 

Weight   on    drivers 170,500   lbs. 

Wt.  of  engine  and  tender  in  working  order. .  .431,000  lbs. 

Wheel  base,  driving 14   ft. 

\\  heel  base,  total 30  ft.   6  in. 

Wheel  base,  engine  and  tender. 67  ft.  11  in. 


»  •  •  •  V  •  «  • 


.5.84 
.9.11 


'•  .  RATIOS. 

■-■Weight   on   drivers  H-   tractive  effort...,,. 

■■.■Total  weight  ~-  tractive  effort 

■'Tractive  effort   X  diam.  drivers  —  heating  surface.  ,550.00 

-Total   heating  surface  -'-   grate  area 74.50 

Firebox  heatitig  surface  -^  total  heating  surface,  %..6.35 
WeiRht   on    (It-ivprs   ->   total    heatiiii;   surface 40.70 


269,000  lbs. 
m.-'iOO  lbs. 
424,000  lbs. 
14  ft. 
38  ft.  0  in. 
67  ft.  11  in. 

6.56 

8.71 

534.00' 

SI. 00* 

.'1.07* 

37.50* 


:*iP:: 


■"-■-■  ■     XH\-^'>  ■^' 

■'^'^Y^^y^'-'y^tiAA-mis  ON   SUPERHEATER   LOCOMOTIVE. 

;■■■      ■    .-  ■   ■  .'•-"■•■  :'■•'■,■ 

iTotal  weight  -e-  total  heating  surface. »i:, <►..>.«..►•• -68.10 
■'Volume  both  cylinders,  cu.   ft. .  ..  . . . . .  .'.■.1-.  v. ".  •  • -IZ.SZ 

■■Total  heating  surface  -;-  vol.   cylinders,  .......-»• -341.00 


.Grate  .vca  --  vol.  cylin4er!>., 

-Kjxiii:.  *>■ • .  .••■.".  ..■■■.^■1 

'  Piaixtetel^.  and  stroke .> .  .'> .^ ;•  ...i 


'Kind    . . .  .V.^.'Ay  *  ^ . 

Diameter    •,.;....■.•.. 
.  Greatest  travel    . . . 

Outside  lap 

Inside  clearani-f    .  . 

Lead  in  full  gear . . 


"  .5  ♦.*■••••"*  * 


CyLINDERV. 

,  ,. . .  .... ...>.■,» • .  •  •  Simple 

..'VAtjnBS..  ''.' 


>".■•  ...»•.#■.  I 


.  •  y  . 


I  .  .  T  ^.•■»  y  *  : 


.Piston 
.14  in. 
..6  in. 
..1  in. 
.i%    in. 


59.00* 

13.10 

348.00" 

4.32 

Simple 
231/3   X  2»i 

Piston 
14  in. 

7  in. 
IJ^i   in. 
'/i   in. 


.y"^'..^_i  y.  i'A^y  ^»  %'*'*.*■  f.  f.)i .  i*  i ;  J^_  .in.. 
_■■■:■  ..■■■.■■■'.■..wsiBiHLi.'--'- .'•'     ,.■_•. 
Driving,   diameter  over  tires.,  j...  ;■. . .'.  .■,iy.,..,i;«. . -"9  in. 
Driving,  thickness  of  tires.  ."...;.....,..'*.»  i:.r.'.-..3.'.j   in. 

'•Driving  journals,  main,  diaiu',  arid  length.  ..lO'J^.x  12  in. 
'Engine  truck  wheels,  diameter..  .:.....,,..:,.■......  .36  in. 

Engine  truck,  journals  «...,  .r.,Vv.,>.  v»  •■»■.>•.•  i6j4.  x  12  in. 
Trailing  truck  whceU,  diameter. ...  kC  ..V..-.  .;;.,..«•  .5014  in. 

..Trailing,  truck,  journals.  ..,.....■;. y.;>.-,..l.j.'r-. .8  x  14  in. 

'.;:'..     il6^l,E«.  ;■.',. f'  ,"^,^"^ 

Style    . . ... ..' .,'. . ..  .....••'•:  :.\*4.1  .i'-» '♦■•.•'•  ;C6nical 

Working  prctsit>re   .'i',.  *>■..,...  ,.V;V,i-.jiyj  , ,:.,,■.•..,.. 20i»   lbs. 
Otit.side  diameter  of  first  rirtg-:--.:, .''...,;  <v>v  .■.■!,  .'V. ....  i2  in. 
Firebox,   width  and  length. >..  vU-s-.  ."iji-WJ^    x   108'.,    in.     75'A   x  108;«   i 
.'i^irebox  plate.s,  thickness. ....;.'. w^  r. ;«.....  ^i   &.  !/4   in.  H    &    Vi    i 

Firebox,   water  space.i ,. .,..,...>.';•..■.>-■•..• -4'';-    in. 

Tubes,  Jiunibci'  and  out>id'e  diameter.. : v.  .  . .  .  .  .382— 2  in. 


79   in. 

ZVi    in. 

lOK  X  12  in. 

36  in. 

flj4   X  12   in. 

50^    in. 

8  X  14  in. 
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.'/Tubes,  length  .  ii-.'..-..:^, ..:...;,.  .v 
.'Heating  surface,  tubes."*,  ..■;-,  i. 
;Heating  surface,  tireboXi-...»V •:•*:' 
•^'Heating  surface  total ...■ii'I'v,  •.;•>'• 
'Superheater    heating    Mirfac^y;',-.- 

;.;  Grate  area ;.. » t.  »'.; 

^'Smokestack,   diameter'   ...;.,■»;;; 
■•:  Smokest.icfc.   Iiei^hf  above  l^if,-.  . 

Trame  . . .. . . . . ,...'...;''. .  .'■'.  i  .'..>, ; .. ; 

..Wheels,  diameter    .■..•;.-,.,....... 

-,  Journals,  diameter  and  len:gth.  .> 
•  'Wafer  capacity   .... . . .. '. .:.... . . 

'(■Coal   capacity    i. -.■.'*,. 


;.  ......20   ft. 

;3.9M.6  sii-  ft. 
..228.3  sf|.  ft. 
-> 4,209.9 


,.:..; 60.5  sq.  ft. 
. : .  ivV-.il-  .■« . ..  -  -20   in. 

^  .  i-v-.'i.  ••  .14  fti   7?i  in. 

T|!rt>E^^:.\:    .■,. 
, ,'.'.;'....  .'!^.,. vl 3  in.  Chan. 

.'j.  ^;;. .  i  ■;  ,.;■,  ;,''  •  -  •  S6   in. 

.,.w  - , ■.".'.  i :  .'» ..■  6 !  i   X  10  in. 

:  ; ..'.',..  i .'. .  i  8.000   gals. 

■  •....■.  .....  i  f  ^  .-.'l-t  .,tV!d9 


Conical 

200  lbs. 

72    in. 

in. 

in. 

4!'5    in. 

2  54    in.    & 

32—5   in. 

51   ft.   6  in. 

3,]'JS.9   sq.    ft 

231.2   sq.   ft. 

3,424.1  sq.   ft. 

T.')5   sq.    ft. 

56.5    sq.    ft. 

19!^    in. 

14  ft.   10  in. 

13  in.  chaii. 

36    in. 

hVi   X  10   in. 

7,500   gals. 

12  tons 


*  Heating  siiirfite  =^  evaporating  .surface  4^  1.5  times  superheating  surface. 


;  •;;.    It  IS  Khporied  rrr.\T  the  Russian  Guvernment  contemplates 

•'y.'thc  rniprovciiMjnt  of  tl:e  existing  Siberian  Railway  and  creating 

;•.! duplicate  appriaches  both  in  European  Russia  and  the  Far  East. 

jr;;  ..When  these  works  are  completed,  in  1915,  the  imperial  treasury 

will   have   expended   on    the    Siberian   Railway    somewhat  over 

$1,006,000,000,  which  includes  both  cost  of  construction  and  loss 

'.'  -on  exploitation.     In  exchange  for  tliis  Russia  will  have  a  com 

plete  douWe-track  system   from  the  Urals  to  the  Pacific,  with 

ilouble  approaches,  of  a  total  length  of  6.844  miles. 


THREK    YEARS   TESTS   OF  FEED  WATER  HEATINr,  B 
THE  TREVITHICK  SYSTEM 


Some    surprising    results    in    increased   economy    are    indicate" 
by  the  returns  from  the  elaborate  tests  of  feed  water  h«i«»tii  ■  . 
on  locomotives  just  completed  on  the  Egyptian  State   Railway 
These  tests  began  in  March,  1907,  and  have  been  continued  . 
connection  with  many  types  of  locomotives  and  under  all  COT 
dilions  of   service.     The    final   summaries   are   of   extren:*   it,-  • 
tercst  as  the  economy  is  shown  to  be  upwards  of  20  per  vief/ 
in   connection   with   engines   equippcil    with   the   feed   water  aj 
pliancc  over  tliose  not  so  equipped,  and  the   tests  have  >ciCV4:\ 
the  purpose  of  demonstrating  as  facts  many  points  {ormerl_Y.;tc.; 
gardcd    as   lariM'Iy   theoretical.  ' '' 

Attention  was   lirst  .iltracted  lu  tiiis  matter  toward  th*  vr 
of  1907,  whin  V.  H.  Trevithick,  locomotive,  car  and  wagon  m 
perintendent   of   the    Egyptian    State    Railways,   applied   a   £«■ 
water  heater  of  his  own  design  to  an   engine  of   lho=e  road-- 
In   this  instance,  which   has  been    followed  tliroughout   all  tt 
subsequent  tests  with  few  modifications  the  feed  water  is  'iraw 
from  the  tender  ;;n('   forced  into  the  boiler  by  means  of  a  hor; 
zontal  duplex  pump  located  on  the  right  side  just  alieud  of  tb  " 
cab.     This  putnp  takes  steam  at  boiler  pressure  and  delivers  it 
exhaust  into  the  first  section  of  the  feed  water  heater  whi*- 
is  located  on  the  suction  side  of  the  pump.     This  first  heater  • 
vertical  and  contains  nineteen  5^  in.  tubes,  which  are  coniiecte 
to  headers  at  each  end,  the  upper  header  being  connected  16  tlu 
exhaust  pipe   from  the  pump,  and  the  lower  header  leaving  n- 
opening  to  the  atmosphere.     The  feed  water  circulates   arouin 
the  outside  of  the  tubes. 

On   leaving   tlie  pump   the   water   traverses   in   successi&ri  .t\!f\-' 
other  heaters,  one  on  either  side  of  the  smoke  box.     Thff  oiv 
on  the  right  is  divided  into  two  compartments  by  a  partition,  > 
that  the  water  traverses  twice  the  length  of  the  heater  in  pas^ 
ing  tlirnngli.     It  then  goes  to  the  left  heater,  in  wfiich  thcfe^i-. 
nc,   (lividiin;   ii.'irtition.      I  licsi-   two  hf;itcrs  ;ire  heated   \'\    fi.-irt  fi 


VIKU     .>;Ho\VI.\G    SCHMIDT   SUPERHE.\TKR    .AND    AR8.\XCEMES"t   OF 

STEAM    l'IPES—X>:\\    YORK   CENTR.VL  4-6-2   UXOMOTIVES;- .■-'";. ,.' 

ilie  exhaust  steam  from  the  cylinders.  From  these  the  wate* 
passes  to  the  larger  iieater  in  the  front  end,  which  consisr.s  o: 
an  annular  chamber  containing  265  tubes  i  in.  diamet!?r  ant 
18  in.  long,  arranged  in  three  concentric  fmgs  and  heated  by  tht 
exhaust  gases  passing  through  the  tubes.  The  total  secti  j'n  of 
the  lieater  tubes,  which  is  but  little  larger  than  the  section  ef 
tlie  sniokestack,  is  entirely  utilized,  and  their  position  in  refer- 
ence to  the  fire  tubes  assures  a  perfect  separation  of  the;  escape 


See  .^^IERICA!^   Engisser,  November.  1907,  page  450 
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eS  to  the  interior  of  theim  all.     From  this  heater  the  israt^ 

;cs>  to  the  boiler   through   the  usual   check   valves.    :'"-:!      ! 

v'VvS  has  been  mentioned  the  tests  were  made  in  all  services, 

v,  :  :express,  hght  passenger,  freight  and  switching,  and  'hiring 

-  t  •    various   applications   of   the    heater   to   various    types    some 

a /for   changes   were    made    in    tlie    relative    proportion    of   the 

vpc<l^  but  the  basic  principle  was  not  affected,  and  the  deecrip- 

••   V  given   above   will   serve   to   illustrate   the   system. 

aking  tirst  the  records  of  engine  711  for  the  years  1907,  1908 

•■  ■>  ■1909.     This  engme  was  one  of  a  class  of  thirty,  and  tt> 
.;,   .v's  up   very   well  when  compared  with  the  rest  of  its  (lass, 
f;, .figures  in  Table  I  below  are  taken  from  the  ordinary  reg- 
:i'  :'i-*,  and  therefore  show  all  coal  booked  to  the  engines.     Ihe 

,:  tage  given  is  train  mileage  only,  and  the  weight  of  train 
•:  Calculated  on  tlie  commonly  used  service  method  abroad  of 
r-  uiig  a  six-wheel  passenger  coach  as  one  unit  of  15  tons,  and 
;;.:  .oach  with  two  four-wheel  trucks  as  two  units,  or  30  loivsi 
ti;  ftcures  agreeing  very  closely  with  the  average  for  the  roU- 
ii:!j  stock  used  on  the  train  service  in  question  on  the  Kgvptian 
Swie  Railways.  During  the  i>eriod  covered  by  these  records, 
e:  i.iiie  711  was  taken  into  the  shop,  and  for  purposes  of  certain 
c..:icfimental  work,  had  her  heaters  removed,  subsequently  work- 
tf.^  witliout  them  for  some  time.  The  records  for  this  er  jiinc 
IhW ".^fford  an  independent  and  unintentional  check.  Table  J 
.gi\'e.<r'.  the  averages  from  the  coal  records  for  the  whole  d.iss 
of  .3;Cf  engines,  and  also  for  engine  711  for, .the  period  during 
vi^Jifch:  it  was  at  work  without  heaters.      ' ■■■:'-/-:J-''---'-:-'''^-::-'\':'---'''^ 

T  \IVLE  I. — Comparison  of  Engine  No.  711  Witmovt  and  With  Heaters,  . 
,•  ■   AND  With  Twenty-Nine  Sister  Enchnes  Without  Heaters,   Unbek 
Ordinary   Running  Conditions. 


'.■^v/,rajge  miles  per  ti-ain. . .  .iiri.,  I .  »■/'.  ....• 
.\v-rnge  pounds  of  coal  jwr- train.  I"'.;,,. 
.N.vrag*'  pounds  of  ciVil   per   mile....>;.  " 
A'  t-fagc  load  behind  t«nilcr,  tons.,..*'.'. ..' 
.\veiag(C  pounds  of  coal-  i»er, ton  mile ;•...■;. ' 

'Jiitii-xe^ce  in    favor  of   engine    No.   Tilt 
iv'uh   hcattrs   on    coal   i>cr   ton   niiWr 

vThe  high  tiguEc  of  37  per  cent,  is  probably  dite  iii  part  to  the 

fr.vt;tjiat  at  one  time  and  another  engine  711  has  been  engaged 

;  in  special   trials,   and  the   coal   booked   to   it,   therefore,  has   at 

times,  been  more  carefully  checked  than  is  usual  under  ordinary 

nuining  conditions./^^::;';;,\■^■■/:/r^■  ;■  ■:.  v>;^:'/^^ 

•Ihe   record   of  eniiinc  677,    an    inside  cyhndcr  44-2   loOoino- 

tiyiyis  also  of  much  interest.     This  engine  has  cylinders   18  in. 

bv  2(5  in.,  and  driving  wheels  6  ft.  3  in.  in  diameter.    The  boiler 

'^  V'tted  with  a  Belpaire  box,  and  contains  184  2-in.  lines,  15  ft.^ 

'      in.  between  flue  sheets,  giving  1335.5  sq.  ft.  he.athi!>  surface. 

iirebox  provides  140.25  sq,  ft.,  niaking  a  total  01  1575.75  sq. 

The  grate  area  is  24  sq.  ft.    The  total  weight  of  the  etlr 

in,  working  order  is  63  tons,  of  which  35  tons  are  on  the 

iirg  .wheels.    The  heaters  of  No.  677  arc  similar  to  those  of 

7t'.  except  that  the   smokebox  heater  is  of   rather  larger 

;  'iiig  surface  capacity,  having  258  sq.  ft.  beating  surface  and 

:  pacity  of  70  gallons. 

,     uring  two  inuiitlis  in  1907  this  engine  ran  without  its  srt^ckeV 

*    ;■ '  Ij^atcr,  S(s  it  required   some  alterations  when   delivered  to 

■     .  riailway,  before  it  could  be  brougjit  into  u^e.     In  February. 

; ;",  the  heaters  were  not  used,  and  the  effect  of  the  flue  gases 

-■•v ::;  n  it,  when  out  of  service,  was  watched.    Again,  in  190G,  o|i 

;..^'':5niokcbox  heater  needing  re-tubing,  the  arrangemem  was 

I;,' '-O^Cd.     The  results  taken  from  the  ordinary  registers  are  as 

',-!  J'?/'**''  '"  Table  H,   for  the  period  Marcli,  1907,  to   Oeoein.- 


;^irig  ohfyjM'ith  and  withoitt  heaters,^  over'  c^^  periods   for 

■which  weather  conditions  were  approximately  similar.  Fhes* 
figures  differ  somewjiat  from  those  given  in  the  above  tahKv 
the  loading  during  th«?  periods  in  question  showing  greater  dif- 
ference than  above.  For  these  periods  for  which  the  results  are 
really  more  strictly  comparable,  the  coal  per  ton-tnile  with  the 
heaters  in  use  shows  economy  amounting  to  20.5  per  cent.  All 
of  the  figures  in  the  tables,  it  will  be  noted,  arc  latgc  and  tbft 
effect  on  tlie  coal  bill   ^veJl   worth  considcrinsi. :  .  '■::■■':■- :-^'"''-[i  ''"■'  '.'_■■ 


£ngin<:         Engine 

29  Sister- 

No.  711         No.  711 

Ivncines 

Wftfeoat           With 

Without 

Heaters.   .   .  Heaters. 

Heaters. 

1S(S..   .           127. S 

1.U     •     , 

$ji!m          4,595 

r>,497     ■■: 

:.    iV\^  ■        35.!> 

40.2      . 

;2I»;«     :       281.6 

Ul    r  . 

:   '0:i<JM/   :     CK187ft 

::.,■■■■  ^.13*9 

mu  lb.,:   -'l 

:'<».0*y5  \bi 

•■:■-:   .•=*■: 23%.  .;■...,. -^ 

.■-«=27<:^  . 

It 


>■ 


>Y*TE|i  llti^Bits;>;;.''.  •"'-•  ..^r-'V' 


'4^'fX-,  \\'lTH'  ANIJi'    WiTHot-T.  'FeEO 


With 

Without 

Heaters. 

Heaterfc 

13.'>.7 

13,5.9 

5,021 

6,138  y 

■  ■^37---.::- 

45.1 

:  Wi    -  : 

-:.  f7«:« '.■■.■ 

l\---9,USt\ 

V  V  o^wi* 

•_  SRC  miles  per  train ..:.  ...:V.i. •..■..•.,•.' ..;/.' 

Tage  pounds  of  coal  per  tfaiii. :....'. ..  .....'^ 

■  ■'•age  pounds  of  coal  per  mile. ...'....:.  .'.f.;., 

■age  weight  behind  tendei,  tons. ; .,,:,.,  <; 
•age  pounds  of  coal  per  ton  mileyi .>...; jv:..;:> 

•jrencp  in  favor  of  liraters  on  coal  per  toft  nia*        '    tfl^W  =*18^    " 

rom  the  records   for  this  engine  another  Set  of  figures  has 
:i  abstracted,  showing  the  conij>ariscin  for  six  months'  work 


E.XTENSfON  OF  TIME  AND  MODIFICATION  OF  SAFETVr^ 
APPLIANCE  RULES 


After  «x>nfercrieGSvith  l-epireseptat^vies  »>t  :the  railways  and  of; 
the  eniployees'  brothyrhoods,  a  f«>rin  bt  order  has  been  drawn  up) 
by  the  Interstate  Coninierce  Contmission  providing  that  the  time 
for.  complying  with  the  law  respecting  brakes,  ladder  clearance, 
and   certain   other   features   of  .freight  ear  -isaf^tty  applianceli' : 
should  be  extended  ic«-  live  years  from  July-  i,  1911;  the  time  to 
make  siniilar  changes  on  nassonger  cars^  for  three  years  from  the 
sanic   date;   on    road    l>«<»moiives  two   years,   and   on   Switching 
locomotives  oiie  year.    "Ihe  bill  how, before  Congress,  appropri;^  ■ 
ating  nipney  for  the  expenses  <•!  tlie  Intcrsiate  Commerce  Comr;! 
mission  for  the  iWXt   fiscal  yeaf^  coiitains  a  claiisc  empowering 
the  Commission  to  "postpone  the  date  of  ctrthpliah6e  witli  tlii* 
lawv  jUOt  only  as  regar<ls  old  cat*,:  bnt.  also  as  r.cgar<l>  cars  put 
in  service  up  to  July  1,  lOJJ.    As  the  law  was  passed  originally^ ; 
th^  Coninii«ision  could  not  extend  the  time  limit  except  in  relaf  . 
-tipti  to  ciai^  whidi  wVre  in;  service  April  14, ,  IQK*--;  ■.^  .^^-'l, 

:\taiV  final  meetiiig  iK'fore  the  Conimissio  in  Feb.,  at  whi<^ 
vvere  present  live  represoutatives  ffonj  the  committee  of  the  raif- 
wayjs,  five  of  Ihe  committee  of  lailway  ^^mplbyecs,  and  five  tor 
iiie  special,  committee  of  the  ageitts  of  tli^  Goitimi&sion;  the  f<J- 
lowitig  s.tiptilations  and  ril6dificati<ans  iri  the  new  r.afcs  \yt".rfe 
...upon:,-- ^;:  V.-'  "  ;-"■-'-'  ■■■■■;■'■■.■ -^  .\  -■■  -^-    :--V    :,_;:■ 

(a)'  That  carriers;  will  ilot?  .be  ii^aired  t<r  cliang<.  tlie  Brake*?:^ 
from  right  to  left  side  on   steel  or  steel  underf fame  cars  with 
platform  end  sills,  or  to  change  the  end  ladders  on  >uch  cirs, 
except  when   such  appliances  are   renewed,  at  which   time  they 
nitist  bemiade  to  comply  with  the  prescribed  standards. 

( b)  That  carri^'rs  Vvill  be  gratiti>d  an  extetision  of  five  years' 
tinicfrutn  July  f,  1911,  to  change  the  location  of  br.ikec  on  all. 
other  cars  to  coiiiply  witli  the  presa"ibed  standards. 

fc)vThat  dirriers  will  be  granted  an  extension  ot.fave  yearS^ . . 
lime  from  July  I,  1911.  to  coniply;wit]i;ih«  i>vf^CT^bedvSt«.i*^ 
on  plhcr  brake  specifications  on  allca^s.   -    '■  '-'-'^^^  \':'';- .  y'''\-'V'-:.''!-'.. 

(d)  sjitat"  Jrarrie^^  linake'ch^gestqt^. 
secure  additonal  end-ladder  clearance  on  cafs  that  have  ten  or 
inorc  inches  end-ladder  clearance,  within,  thirty  inclies  of  side 
of  car,  itritil  car  is  shopped   for  w<*rk  amounting  to  practically 
the  rebuilding  of  the  body  of  the; car,;';at  which  time  they  mus^  ; 
Ih-  niade  to  comply  witli  the  prtscribed  standards. 

(e)  That  carriers  will  be  granted  an  ixtension  of-five  y^ejui?  ; 
ti  me  from  July  i>  19 1 1 ,  to  cliange  cairis  hav  ing  less  thari  t«"  indie« 

I  nd-ladder  clearance,   within  30  indies;  pf .  side  of  c»t.  to  com- 
ply with  the  prescribed   standards.     ;;:;■.;  . "   .  ~ 

(f)  That  carriers  will  be  gran  ted  an  extension  "Off  fi\Te  years* 
time  from  July  1,  i^t;  to  change  and  apply  all  other  xippliances 
on  freight  train  cars  to  comply  with  the  prescribed  standards, 
except  that  when  a  car  iA  shopped  for  work  amounting  to  prac- 
tically rebuildinp;  the  l»ody  of  the  car,  it  must  then  be  equipped 
with  the  prescribed  standards  in  respect  to  handholds,  running 
Ijoards,  ladders,  sillstep-,  and  brake  staffs.  Provided,  tliat  the  ex- 
tension of  time  herein  (^ranted  is  not  to  be  construed  to  relieve 
a  carrier  from  complying  w^ith  the  provisions  of  Section -4  of 

■the  act  of  March  2.  i)*93,  as  ainctided ; April  1,  it^,  and  March 

^?,-T903.; .    .  ;  -:^^-'-^:.  ■'':-■;■■-:''-[  ;:-"■■•■: :-:^. 

(6)  That  carriers  will  not  be  required  to  chatige  the  location 

-of  handlholds  (except  end-handholds  under  cndsills,  ladders,  sill- 
steps,  brake  wheels  .ind  brake  staff*"!,  on  freiijht  train  cars  the 
appliances  are  within  three  inches  of  the  rec|tiirod  location,  ex- 
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cept  that  when  cars  undergo  regular  repairs  they  must  then  be 
made  to  comply  with  the  required  standards. 

(h)  That  carriers  will  be  granted  an  extension  of  three  years' 
time  from  July  i,  191 1,  to  change  passenger  train  cars  to  com- 
ply with  the  prescribed  standards. 

(i)  That  carriers  will  be  granted  an  extension  of  one  year's 
time  from  July  i,  191  r,  to  change  switching  locomotives  to  com- 
ply with  the  prescribed  standards. 

(j)  That  carriers  will  be  granted  an  extension  of  two  years' 
time  from  July  i,  191 1,  to  change  all  other  locomotives  to  comply 
with  the  prescribed  standards. 

It  will,  of  course,  be  understood  that  all  these  extensions  of 
time  apply  to  equipment  that  is  already  built  and  in  use,  and 
not  to  new  equipment. 


HAND  TRUCK  FOR  CAR  SASH 


A  Very  handy  truck  for  distributing  newly  varnished  car  win- 
dow sash,  of  which  the  working  drawing  is  reproduced  here- 
with, is  being  used  to  much  advantage  in  the  Readville  shops  of 
the  New  York,  New  Haven  and  Hartford  Railroad.  It  permits 
the  loading  of  sash  so  that  they  will  not  come  in  contact  with 
one  another  or  become  soiled  and  does  away  with  quite  a  large 
gang  of  men  who  were  obliged  to  carry  the  sash  singly  previous 
to  its  advent.  In  a  large  shop  where  from  four  to  five  hundred 
arc  being  distributed  every  day  tliis  labor-saving  becomes  no  in- 


truck,  and  are  fastened  at  any  point  by  the  handle  cam  nuts  (D 
which  lock  or  unlock  with  a  one-quarter  turn. 

One-half  the  sash  equipment  for  a  long  car  can  be  loaded  c 
this  truck  and  moved  to  any  point  of  the  shop  by  a  boy.     Qi: : 
of  them  has  been  in  service  for  two  years  and  two  others  ha\ 
since  been  added.    The  cost  of  production  is  very  small  and 
cannot  fail  to  prove  a  valuable  addition  to  any  car  shop. 


Nine  More  Electric  Locomotives,  aggregating  about  40,0c  > 
horsepower,  have  been  ordered  by  the  Pennsylvania  RailroaJ 
from  the  Westinghouse  Electric  and  Manufacturing  Compan; . 
The  new  locomotives  will  be  of  the  same  type  as  those  whic  1 
are  now  being  operated  in  the  Manhattan  Terminal,  New  Yor  : 
City,  and  will  supplement  the  twenty-four  already  in  lise.  Tlu- 
Westinghouse  Electric  and  Manufacturing  Company  has  cot  - 
tracted  to  have  the  new  locomotives  completed  by  July  ist,  191  . 
The  cabs,  frames,  running  gear  and  mechanical  parts  will  l>- 
built  by  the  Pennsylvania  Railroad  at  their  Juniata  shops.  Tl  0 
air  brakes  will  be  supplied  by  the  Westinghoue  Air  Brake  Con  - 
pany.  The  electrical  equipments  will  be  built  and  the  coni- 
plete  locomotives  assembled  at  the  East  Pittsburg  works  of  the 
Westinghouse    Electric    and    Manufacturing   Company. 


New  Terminal  for  Cuban  Railroads.— The  new  passenge- 
terminal  in  Havana,  Cuba,  which  is  in  the  course  of  erection 
for  the  Havana  Terminal  Company,  will  be  one  of  the  finest 
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DETAILS  OF  TRUCK   FOR  CAR  WINDOW   SASH. 


significant   item,  as   in   many  cases  cars  to   which   the   sash  be- 
longs are  located  a  long  distance  from  the  varnish  room. 

The  general  arrangement  of  the  truck  is  clearly  indicated  in 
the  drawing.  As  shown,  it  consists  of  two  sides  and  a  bottom, 
the  sides  being  connected  by  the  cross  framing  and  the  sliding 
end  gates.  One  or  all  of  tiie  cross  frames  can  be  entirely  re- 
moved when  required,  thus  permitting  sash  five  feet  or  more 
in  width  to  be  carried  by  adjusting  the  side  gates  and  sliding 
ends.  All  of  the  cross  gates  or  frames  (C)  and  the  end  gates 
(B)  are  provided  with  cone-shaped  pins,  or  separators,  shown 
at  (K),  which  hold  the  sash  from  striking  one  another  while  in 
the  truck.  The  sliding  ends  (E)  are  held  and  carried  by  the 
arms   (F),  which  slide  in  guides  or  grooves  on  tlie  sides  of  the 


and  most  up-to-date  structures  in  Cuba.  It  is  situated  on  wha 
is  known  as  the  Arsenal  site  near  the  harbor,  and  will  be  bui' 
in  connection  with  wharves,  warehouses,  and  all  the  other  r.eces 
sary  terminal  improvements.  The  building  will  be  used  by  th 
United  Railways  of  Havana,  the  Havana  Central,  and  the  Ma 
rianao  Railroad,  thus  serving  as  the  union  passenger  termini 
for  the  city  of  Havana.  As  tourists'  traveling  is  becoming  mor 
important  every  year,  the  station  has  been  designed  to  take  car 
of  this  need,  and  has  a  capacity  which  will  suffice  to  satisfy  al 
requirements  for  many  years  to  come. 


Locomotives  Burn  100  Million  Tons  of  Coal  a  year,  or  one 
tifth  of  the  total  amount  mined  annually  in  the  United  States 


Road  Test  of  2-6-6-2  Type  Locomotive 


CHICAGO,    MILWAUKEE   &   ST.    1-AUL  RAILWAY. 


Juring  the  months  of  December  and  January  last  the  Chi- 
c;i40,  Milwaukee  &  St.  Paul  Ry.  received  25  Mallet  compound 
!,  -omotives  built  by  the  Schenectady  works  of  the  American 
i  omotive  Co.*  These  locomotives  are  of  the  2-6-6-2  type  and 
l!;:ve  a  83^  in.  boiler  with  439  2%,  in.  tubes  24  ft.  in  length,  and 
.-  >  onibustion  chamber  78  in.  in  length.  This  gives  a  heating 
J.'.;  face  in  the  tubes  of  6,182  sq.  ft.  and  a  total  heating  surface 
0!  6,554.6  sq.  ft.,  the  ratio  being  90.5  sq.  ft.  of  heating  surface 
to  I  sq.  ft.  of  grate  area.  Other  general  dimensions  and  ratios 
r.rc  given  in  the  following  table : 

•■•:'■■.      GENERAL     DATA.  _'.''^i'~. 

J    ,., Bit.  Coal 

Miximuni  tractive  effort •' 75,000   lbs. 

Weieht  in  working  order 390,000  lbs. 

VNr.ght  on  drivers 323,500    bs. 

Weight  of  engine  and  tender  in  working  order 555,700  lbs. 

\\  lieel  base,  driving 30  ft.  6  in. 

Wheel  base,  total 48  ft. 

RATIOS.  :._. 

Weight  on  drivers  -f-  tractive  effort ii'.yi."....  .4.30 

ivital  weight  -r-  tractive  effort .5.20 

Tractive  effort  X  diam.  drivers  -~  heating  surface 653.00 

I'>ebox  heating  surface  -4-  total  heating  surface,  per  cent 5.69 

Weight  on  drivers  -f-  total  heating  surface 49.30 

Total  weight  -j-  total  heating  surface 59.60 

Volume  equivalent  simple  cylinders,   cu.   ft. ........ ......iV.>>..'>..>>.«.S2.80 


Standard  methods  for  locomotive  testing  were  generally 
followed  and  the  greatest  care  was  taken  to  secure  accurate  and 
reliable  data.  The  coal  used  was  carefully  weighed  as  it  was 
put  on  to  the  tender  and  two  observers  checked  the  results. 
The  fuel  for  firing  up  in  the  enginehouse  and  for  taking  the 
engine  to  the  yards  and  the  anioimt  used  after  the  engine  left 
the  train,  was  taken  from  a  supply  in  sacks  placed  on  the  rear 
of  the  tender.  The  surplus  coal  at  the  end  of  the  run  was 
carefully  weighed  off  and  proper  credit  given.  Watt.*  delivered 
to  the  boiler  was  measured  by  metering  it  through  three  3  in. 
Worthington  hot  water  meters,  which  had  been  carefully  cali- 
brated and  the  loss  from  the  injector  overflow  was  caught  and 
weighed.'  The  draft  in  the  smokebox  and  firebox  were  meas 
ured  by  U  tube  manometers  containing  water.  The  temperature 
readings  for  smokebox  gases  were  taken  through  the  medium 
of  the  Hookings  thermo-electric '  couple  pyrometer.  The  dyna- 
mometer car  used  was  a  new  one  built  at  the  Milwaukee  shops 
and  is  of  the  spring  type,  with  a  capacity  up  to  110,000  lbs. 
The  record  of  the  dynamometer  contained  the  usual  speed,  re- 
verse  levers  and  throttle  position,  etc. 
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PROFILE    OF    DIVISION    ON    WHICH    TEST    WAS    MADE. 


Total  heating  surface   -^   vol.   cylinders ,»,'.«ii  .."■».i'^ii'*i. -■  .288.00 

Grate  area  -j-  vol.  cylinders 3.18 

CYLINDERS. 

Kind    Mellin    Compound 

Diameter 23^^  &  37  in. 

Stroke , 30  in. 

VALVES.  ,-■.    '   '  ••.■ 

Kind  H.   P v..  i Piston 

Kind  L.   P Slide 

Greatest  travel    6   in. 

Outside  lap  H.   P 1   in. 

Outside  lap  L.  P %  in. 

Inside  clearance   5/16   in. 

Lead    3/16    in. 

.    .  WHEELS. 

Driving,  diameter  over  tires -...^i./., 67   in. 

Driving,  trickness  of  tires .. ....  .8^   in. 

Driving  journals,  diameter  and  length 10  x  13  in. 

BOILER. 

f tyle    Conical 

\\  orking  pressure   200  lbs. 

0':tside  diameter  of  first  ring 83 Ji    in. 

lirebox,   length   and   width 108  1/116   x  96%    in. 

t^rebox  plates,  thickness ^  &  ^  in. 

Firebox,  water  space F.  6  in.,  S.  &  B.  4yi  in. 

'  ■  nte  area  , 72.3  sq.   ft. 

While  these  engines  were  designed  for  pusher  service  on  the 
<-  hicago,  Milwaukee  &  Puget  Sound  Ry.,  where  the  mountain 
i;rades  range  from  i  per  cent,  to  2.74  per  cent.,  14  of  them  are 
i-t'.il  working  in  the  Milwaukee  district,  some  in  regular  train 
s<..''vice  on  the  Chicago,  Milwaukee  &  La  Crosse  Divisions  and 
s 'ine  in  transfer  and  hump  yard  switching  service. 

Recently  one  of  these  engines.  No.  5000,  was  given  a  com- 
P  te  road  test,  with  maximum  tonnage,  from  Milwaukee  to 
I  rtage  and  return.  The  distance  between  these  points  is  91 
"  '!es  and  is  over  a  division  with  ruhng  grades  of  one-half  of 
<  -e  per  cent.,  except  about  1V2  miles  with  a  grade  of  .67  per 
c-  nt.  There  is  one  short  velocity  grade,  about  1,000  ft.,  of  one 
[tr  cent.  The  profile  of  the  division  is  shown  in  the  accompany- 
■'  '-'  illustration. 

'  For  fully   illustrated   description,   see   page   90,   March   issue,    American 
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The  first  run  was  made  on  January  23  from  Milwaukee  to 
Portage,  the  train  behind  the  tender  consisting  of  55  loaded 
cars,  dynamometer  car  and  caboose,  making  2,555  tons.  On  the 
following  day  the  return  trip  was  made  with  a  train  consisting 
of  43  loads,  79  empties,  dynamometer  car  and  caboose,  giving  a 
total  tonnage  of  3,050  as  far  as  Watertown  Junction;  at  this 
point  the  tonnage  was  cut  down  to  36  loads,  79  empties,  dynam- 
ometer car  and  caboose,  giving  a  tonnage  of  2,775. 

The  performance  of  the  locomotive,  as  indicated  by  the  tests, 
was  most  satisfactory.  It  was  shown  beyond  doubt  that  the 
boiler  would  furnish  steam  for  the  maximum  horsepower  re- 
quired by  the  locomotive,  which  the  indicator  cards  showed 
reached  a  maximum  of  1,753  on  a  5^  per  cent,  grade. 

In  the  following  table  are  given  some  of  the  general  average 
results  of  the  tests: 

Run    . .»v.-J-« i>W,*W».'^V.i> **iii>V*i.i.- Milwaukee  Portage   to 

-■..'..:,;■..:/             to  Portage  Milwaukee 

Distance    .•.••'••["•'•■••••"'♦r*-.*"  •  • -^^    miles  91  miles 

Date    « .>>..-....>Vy^'«.»..« .. .  •  ■  ■  Jan.    23  Jan.  24 

Temperature      . . . ....... .........I:.  i>..v., 35°  46« 

Time  on  road ...i.. »;.■«•.».«...... .7  hrs.   12   min.  6  hrs.  37  min. 

Running  time ..■t....\.....f ....... b  hrs.  S3  min.  6  hrs.   41   min. 

Speed,   average 16.7  m.   p.   h.  16  m.    p.    h. 

Tonnage .....\....v. 2555  tons  8050-2775 

Average  steam  pressure.,... ...i..;*^,. 197.3  lbs.  198  lbs. 

Vacuum  in  front  end...... ........... .2.96  in.   water  2.97  in.  water 

Firebox  vacuum /....v^.. 1.48  in.   water  1.98  in.  water 

Temperature   front  end ,.- 509*   F.  611*  F. 

Temperature  feed  water. 44.6°    F.  41. «•   F. 

Coal  fired 25,210  lbs.  28500  lbs. 

Water  delivered  to  boiler 203,258  lbs.  222,375  lbs. 

Lbs.  water  per  lb.  coal 8.07  lbs.  7.8  lbs. 

Water  evaporated  from  and  at  212°  per  lb.  coal.  .  .9.9  lbs.  9.6  lbs. 

Ton  miles   ,,.......:.,....,. ^ 229,950  866,450 

Coal  per  100  ton  miles. ..,...........;.......  .10.96  lbs.  10.78  lbs 

Water  per  100  ton  miles. 88.39  lbs.  88.77  lbs. 

Water    evaporated    per   sq.    ft.    heating    surface   per 

hour   (running  time) 5.74  lbs.  6.06  lbs. 

Coal  burned  per  sq.   ft.  grate  area  per  hour   (run- 
ning  time)    64.6   lbs.  69.1    lbs. 

On  the  first  day's  run  the  speed  varied  between  lo  and  35 
miles  per  hour,  averaging  16.7  miles  per  hour.  On  the  return 
trip  speeds  of  from  10  to  30  miles  were  maintained  as  far  as 
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Watertown  Junction,  and  from  12  to  29  miles  per  hour  from 
there  to  Milwaukee.  The  maximum  draw  bar  pull  registered 
was  100,000  lbs.,  starting  the  train  out  from  the  water  tank  at 
Columbus  on  the  second  day's  test.  The  engine  at  this  time 
was  of  course  working  simple.  A  draw  bar  pull  of  95,000  lbs. 
was  developed  for  a  distance  of  100  ft.  at  another  start  and 
93.500  at  another  time.  The  engine  only  required  about  100  ft. 
simple  operation  before  being  able  to  handle  the  train  in  com- 
pound.! A  draw  bar  pull  of  76,500  lbs.  working  compound  was 
the  maximum   registered. 


The  water  rate  from  the  indicator  cards  showed  a  consume 
tion  of  23.11   lbs.  per     indicated  horsepower  hour,  the  cut-o-; 
being  from  65  to  75  per  cent.     It  is  stated  by  J.  F.  DeVoy,  a 
sistant  superintendent  of  motive  power,  under  whose  directic  ; 
the  tests  were  carried  out,  that  the  locomotive  showed  an  ecoi  ■ 
omy  over  simple  engines  in  the  same  service  of  about  21  ptr 
cent,  in  regard  to  fuel  and  water.     The  locomotive,  howeve  . 
was  in  first-class  conditon  and  it  is  probable  that  a  fuel  econon^ 
of  from  15  to  20  per  cent,  can  be  expected  on  an  average. 


Heating  Test  of  Driving  Tires 


AN    INTERESTING    RESEARCH    INTO    THIS    GENERAL  SUBJECT  RECENTLY  COMPLETED  ON  THE  CHI- 
CAGO    AND     NORTHWESTERN     RAILROAD     BRINGS    TO    LIGHT    SOME    SURPRISING    DATA    IN 
REGARD    TO    THE    GREAT    LOSS    WHICH    ORDINARILY   ATTENDS   THE   OPERATION   OF 

TIRE     SETTING. 


V.  T.  KkopioijOwskl 


On  the  road  where  the  writer  is  employed  he  recently  con- 
ducted some  very  interesting  tests  in  connection  with  the  removal 
from  the  wheel  centers  of  locomotive  driving  tires,  and  while 
there  was  nothing  unusual  in  regard  to  the  process  employed, 
some  exceedingly  valuable  data  has  been  gathered  on  the  opera- 
tion from  an  economical  standpoint.  In  one  test  the  tires 
removed  were  56  in.  inside  diameter  and  l^i  in.  thick.  The 
fuel  used  was  gasoline,  which  was  atomized  in  a  tank  arranged 
in  accordance  with  the  outline  drawing  shown  in  Fig.  i.  The 
two  tires  were  heated  simultaneously,  and  the  time  required  lor 
removal  was  12  minutes  in  one  instance,  and  16  minutes  in  the 
other.    The  amount  of  gasoline  consumed  was  4.42  gallons. 

The  tires  were  of  course  light,  in  comparison  with  new  ones, 
and  the  wheels  being  from  under  the  engine,  no  obstacle  was 
afforded  to  driving  them  off,  hence  not  so  thorough  a  heating 
was  required  than  would  be  the  case  were  the  wheels  in  their 
proper  position.  In  this  latter  instance  the  heating  must  neces- 
sarily be  such  to  allow  of  their  being  pulled  off  the  centers  by 
a  tire  hook.  The  time  required  to  heat  two  such  tires  simul- 
taneously, with  a  burner  for  each,  is  in  the  neighborhood  of  40 
minutes.  The  probable  consumption  of  gasoline  during  the 
period  may  be  closely  approximated  by  reference  to  the  figures 
obtained  in  the  test  first  mentioned  simply  by  averaging  the 
amount  of.  gasoline  used  per  minute,  and  multiplying  by  40 
minutes,  the  result  being  12.6  gallons  for  the  assumed  case  of 
40  minutes. 

It  impressed  the  writer  that  the  amount  of  gasoline  used  was 
highly  e-xcessive,  and  induced  some  reflection  on  how  the  heavy 
loss  which  ensues  in  the  universal  practice  of  heating  tires  might 
be  overcome  at  least  in  part.  To  burn  one  pound  of  gasoline 
requires  about  3.36  pounds  of  oxygen,  which  means  that  14.6 
pounds  of  air  must  be  used  to  obtain  this  amount  of  oxygen. 
The  products  of  combustion  are  practically  3  pounds  of  carbon 
dioxide,  1.35  pounds  of  steam  and  11.25  pounds  of  nitrogen 
which  was  contained  in  the  air.  The  specific  heat  of  carbon 
dioxide  is  0.217,  so  to  raise  the  temperature  of  the  three  pounds 
one  degree  requires  0.651  b.t.u.  The  specific  heat  of  super- 
heated steam  is  about  0.5,  and  to  raise  the  temperature  of  the 
1-35  pounds  one  degree  0.675  b.t.u.  are  necessary.  Nitrogen 
has  a  specific  heat  of  0.244,  therefore  to  raise  the  11.25  pounds 
one  degree  in  temperature  2.745  b.t.u.  will  be  consumed.  This 
means  that  4.07  b.t.u.  will  be  absorbed  in  raising  the  product 
of  combustion  one  degree,  provided  that  none  of  the  heat  is  lost 
through  radiation. 

In  burning  one  pound  of  gasoline  there  is  liberated  about 
20,000  heat  units ;  consequently  the  theoretical  temperature  of  the 
products  of  combustion  will  be  20.000  -f-  4.07  =  5,000  degrees, 
but  it  is  a  well-known  fact  that  no  such  temperature  is  attained 
in  practice,  because  much  of  the  heat  is' lost  through  radiation. 


Assuming  that  the  temperature,  allowing  for  the  radiation  of  th*- 
heat  from  the  flame,  is  4,000  above  that  of  the  atmosphere,  thei; 
there  will  be  four-fifths  of  the  liberated  heat  available  for  heat- 
ing the  tires ;  in  other  words,  about  16,000  heat  units.  All  of  this 
is  not,  of  course,  available,  because  if  all  the  heat  were  taker, 
out  of  the  flame  the  latter  must  cease  to  exist.  Assuming  tlia: 
roo  degrees  temperature  is  sufficient  to  sustain  the  ignition  after 
once  established,  there  is  then  available  a  net  temperature  for 
lieating  the  tires  4000  —  100  =  3900,  and,  roughly  speaking,  15,600 
heat  units. 

It  is  positive  that  the  tires  had  not  attained  any  such  tem- 
perature, as  the  melting  point  of  steel  is  but  2,500  degrees. 
From  the  writer's  observations  the  temperature  was  not  more 


FIG.    I. 

than  250  degrees.  The  specific  heat  of  steel  is  0.I165,  and  the 
two  tires  weighed  about  1,100  pounds.  The  heat  units  neces 
sary  to  bring  their  temperature  to  250  degrees  is  therefore 
0.1165  X  1 100  X  250  =  32000.  As  has  been  mentioned,  there- 
was  consumed  in  heating  the  tires  4.42  gallons  of  gasoline,  and 
at  15.600  b.t.u.  per  pound  there  is  available  for  heating  the  tire? 
a  net  sum  of  561,000  b.t.u.  This  amount  of  gasoline  weighs 
about  36  pounds,  and  at  this  rate  there  was  only  available  some 
6  per  cent,  of  the  net  heat  available  for  heating  the  tires.  The 
question  then  must  arise,  where  did  the  balance  go? 

The  writer  is  of  the  opinion  that  much  of  this  loss  can  be 
satisfactorily  accounted  for.  Referring  to  Fig.  i,  the  compressed 
air  enters  the  tank  through  globe  valve  No.  2,  expands,  and 
gives  up  its  heat  arising  therefrom  to  the  walls  of  the  tank, 
the  latter  in  turn  radiating  it  to  the  shop  atmosphere.    In  such 
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a  manner  refrigeration  is,  of  course,  taking  place  to  a  small 
otent.  The  purely  cold  liquid  is  forced  by  the  air  pressure 
al-ve  it  through  pipe  No.  5,  through  needle  valve  No.  i  and 
iiL  zle  No.  3  to  the  burner.  On  its  way  to  the  burner  after 
lep.ving  the  nozzle  the  liquid  gasoline  is  picked  up  by  the  gusts 
of  compresed  air  from  the  by-pass  which  comes  through  valve 
Is":.  4,  and  the  gasoline  becomes  still  further  refrigerated,  as 
here  the  compressed  air  expands  from  a  pressure  of  about  100 
p  .  nds  to  practically  that  of  the  atmosphere,  and  the  absorbtion 
of  heat  must  be  considerable. 

'  During  this  process  the  gasoline  has  not  been  vaporized,  but 
n.crely  dispersed  into  globules  through  the  fanning  action  of 
the  refrigerated  air.     When  this  mixture  of  globules  and  air 


FIG. 


reach  the  burner,  the  globules  which  happen  to  be  small  enough 
will  ignite,  but  the  larger  ones  are  checked  by  the  walls  of  the 
burner  to  run  out  on  the  floor,  where  part  soaks  into  the  wood 
or  earth  and  the  others  evaporate  or  become  ignited.  This,  and 
the  radiation  of  heat,  are  the  main  sources  of  loss,  but  the 
lormer  is  by  far  the  greater. 

The  loss  of  the  liquid  gasoline  can  be  overcome  entirely  by 
■  rranging  the  heating  apparatus  as  shown  in  Fig.  2.     Instead  of 

e  compressed  air  coming  in  on  top  of  the  gasoline  it  should 
te  rice  versa,  entering  through  the  valve  (B)  to  the  pipe,  which 
'  xtends  very  close  to  the  bottom,  and  bubbling  up  through  the 
':<]uid.  The  tank  should  have  a  coil  of  pipe  and  the  coil  jack- 
'"ed  so  that  when  steam  is  allowed  to  circulate  in  the  coil  heat 
•  ill  not  radiate  into  the  shop  atmosphere.  Then,  as  the  air 
'•  ould  bubble  up  through  the  liquid  gasoline  and  excelsior,  the 
'Tmer  would  become  broken  up  into  globules,  and  finally  va- 
1  'prized,  on  account  of  a  temperature  being  maintained  at  which 
-isoline  best  vaporizes.  There  would  be  no  solid  globules  left 
"^  be  carried  to  the  burner  only  to  run  out  of  it  unconsumed,  as 
■'s  been  mentioned.     To  overcome  the  loss  from  radiation  is 

more  complicated  question  and  it  must  be  principally  taken  care 

'  in  the  design  of  the  burner;  one  of  such  design  that  the 
iame  will  be  enclosed  and  kept  always  impinging  upon  the  tire 
"'irface.  '■;  : 

The  loss  in  money  per  annum  to  a  railroad  having,  say,  1,500 

"comotives,   is  worthy  of   serious  consideration   in   the  general 

Juestion  of   tire   heating.     The   shop   with  which   the  writer   is 

onnected  takes  care   of   about  300  locomotives   per  year  and 


removes  and  applies  approximately  900  tires.  This  is  but  one- 
fifth  of  the  engines,  and  consequently  the  same  proportion  of 
tires  handled  on  the  entire  railroad,  which  would  be  in  the 
vicinity  of  4,500  tires  heated  twice,  this  double  treatment  brmg- 
ing  the  heating  up  to  9,000  tires.  As  the  statement  has  been 
Qiade  that  but  6  per  cent,  of  the  available  heat  has  been  realized 
then  94  per  cent,  is  accordingly  wasted.  If  50  per  cent,  of  this 
loss  can  be  recovered  the  proposition  becomes  endowed  with 
much  importance.  Since  it  required  4.42  gallons  of  gasoline  to 
remove  the  tires  under  test  in  an  average  of  14  minutes  each, 
the  portion  used  was  0.31  gallons.  The  average  time,  however, 
for  such  removal  with  the  wheels  under  the  engine  must  be  set 
a  minimum  of  30  minutes,  which  would  bring  the  total  consump- 
tion to  9.3  gallons  for  heating  two  tires,  or  4.6  gallons  per  tire. 
Forty-five  hundred  tires  heated  twice  in  each  year  is  equivalent 
to  9,000,  which  multiplied  by  4.6,  equals  41,400  gallons  of  gaso- 
line wasted,  which  positively  could  be  saved,  as  it  will  be 
recalled  that  the  writer  is  taking  only  50  per  cent,  of  the  calcu- 
lated loss.  This  means  in  money,  if  gasoline  can  be  bought  for 
13  cents  per  gallon,  no  less  than  $5,382.  The  writer  believes 
that  it  would  be  worth  while  to  delegate  a  man  at  a  fair  salar>- 
to  devote  his  entire  time  to  this  matter  until  straightened  out. 
There  is  no  question  but  that  intelligent  inquiry  and  co-operation 
with  the  shop  forces  would  bring  about  a  reduction  in  cost  so 
great  as  to  be  surprising. 


Stamping  Dates  on  Cross  Ties. — The  Lehigh  Valley  Rail- 
road has  adopted  a  plan  for  recording  the  age  of  every  new 
cross  tie  on  the  system.  This  will  enable  the  company  to  deter- 
mine, with  mathematical  accuracy,  the  relative  efficiency  of  the 
different  woods  and  the  value  of  the  creosote  preservation  treat- 
ment. It  is  done  in  this  way :  First,  the  dating  nails  are  manu- 
factured with' the  proper  numerals  on  the  heads,  indicating  the 
year;  for  example,  "11,"  meaning  the  year  1911.  Then  one  of 
these  nails  is  driven  into  each  new  tie  as  it  is  laid  on  the  track. 
Thus  in  the  future  the  maintenance  of  way  experts  will  be 
able,  upon  the  replacement  of  a  tie,  to  know  just  how  long  it 
has  lasted. 


The  Modern  Gear  Wheel  represents  the  latest  refinements 
in  the  application  of  geometry  to  mechanics,  and  the  study  of 
the  proper  curves  for  tooth  profiles  has  been  supplemented  by 
the  production  of  highly  organized  machine  tools  for  the  pre- 
cise reproduction  of  these  forms  in  the  actual  teeth  of  the  vviieel. 
It  is  often  overlooked,  however,  that,  under  the  demands  of 
modern  intensified  manufacturing  operations,  the  wear  upon  such 
teeth  will  make  such  modifications  in  their  form  that,  unless  the 
material  is  of  the  most  resistant  character,  these  curves,  so  care- 
fully studied  and  so  accurately  reproduced,  will  be  gone  long  be- 
fore the  operative  life  of  the  wheel  is  over. 


It  IS  Estimated  THAT  Oil  .vs  Locomotive  Fuel  is  rapidly  on 
the  increase.  Statistics  show  that  the  consumption  of  fuel  oil 
on  the  roads  in  1909  amounted  to  19,939,394  barrels,  an  increase 
of  about  18  per  cent.  (3,050,324  barrels)  over  1908.  Oil  as  fuel 
has  several  good  points  in  its  favor  over  coal ;  besides  being 
easier  to  use  in  the  firebox  it  also  does  away  largely  with  the 
smoke  nuisance,  danger  from  sparks,  etc. 


The  Ordinance  Requiring  Railroals  witHin  the  city  limits 
to  adopt  electric  motive  power,  came  before  the  city  council  of 
Chicago  for  action  on  Monday  evening,  March  6.  After  heated 
discussions  for  and  against  the  ordinance  the  matter  was  referred 
to  the  council  committee  on  local  transportation  and  a  series  of 
public  hearings  arranged  for. 


The  total  length  of  the  running  track  of  the  railways  of 
the  United  Kingdom  at  the  end  of  1909  was  39,622  miles,  and 
the  total  length  of  sidings  was  14,350  miles.  At  the  end  of  1908 
the  length  of  running  track  was  39,316  miles. 
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Everybody  has  heard  that  cleanhness  is  next  to  godliness.  I 
is  certainly  true  that  cleanliness  has  a  potent  influence  on  ihost 
who  come  within  the  circle  of  its  spell.  Practiced  in  daily  lift 
it  breeds  self-respect  and  commands  the  respect  of  others 
practiced  in  the  shop  and  on  the  engine,  it  prompts  care  ami 
economy  in  the  performance  of  work,  and  practiced  in  the  c>llice 
it  expedites  business  and  adds  a  tone  of  respectability  to  thf 
plainest  furnishings.  The  transition  from  cleanliness  to  orna- 
ment is  an  evolutionary  step  that  under  proper  conditions  anc' 
within  reasonable  limits  gives  tone  to  the  good  influences  ot 
cleanliness.  In  this  and  some  other  ways  ornament  may  prove 
useful  and  valuable.  The  popular  love  of  ornament  is  shown  in 
nearly  every  home  where  means  permit,  and  its  refining  influenci 
is  attested  by  the  fact  that  in  the  homes  of  the  most  cultured 
special  consideration  is  given  to  it. 

All  are  familiar  with  the  importance  given  to  ornament  in 
l)assenger  car  construction,  especially  private,  parlor  and  Sleep- 
ing cars.  Much  has  been  said  about  the  over-ornamentation 
of  cars,  and  doubtless  extremes  have  been  reached,  but  the  atten- 
tion given  the  matter  has  not  been  without  reason.  Those  who 
have  to  deal  with  passengers  know  that  this  feature  is  so  pleas- 
ing to  them  that  once  employed  it  is  required.  Cabooses  are 
sometimes  tastefully  ornamentad  by  the  crews  belonging  to 
them.  The  influence  is  good,  and  probably  causes  more  zealous 
flagging  by  the  rear  brakeman  while  on  the  road,  and  less 
hours  spent  by  the  crew  about  saloons  while  at  terminals. 

The  interiors  of  shops  do  not  oflfer  inviting  opportunities  for 
ornamentation,  but  very  frequently  the  yards  about  the  shop  do. 
A  few  strips  of  greensward  and  a  few  beds  of  flowers  taste- 
fully arranged  make  a  vast  improvement  in  the  appearance  of 
an  otherwise  clean  but  barren  looking  space.  The  effect  of  such 
a  change  is  not  lost  on  workmen,  for  love  of  the  beautiful  is 
human,  and  nothing  can  be  lost  by  making  a  place  of  work 
attractive.  It  is  gratifying  to  note  that  after  an  unwarranted 
lapse  of  many  years  such  decoration  of  railroad  shop  and  station 
grounds  is  again  becoming  popular,  and  doubtless  the  time  will 
come  when  its  advantages  will  be  much  more  apparent. 

The  influence  of  cleanliness  on  shop  and  engine  men  encour- 
ages careful  habits  which  result  in  efficient  and  economical 
work;  it  encourages  and  facilitates  the  inspection  of  cars,  and 
especially  locomotives,  which  leads  to  economy  in  repair  and 
fewer  failures  on  the  road,  and  the  influence  of  ornament,  where 
judiciously  applied,  is  pleasing  and  elevating,  and  encourages 
and  confirms  careful  habits. 


OIL  VERSUS  GREASE  LUBRICATION 


The  recent  action  of  a  prominent  Eastern  railroad  in  revert- 
ing to  the  use  of  engine  oil  for  pin  and  journal  lubrication,  after 
two  or  three  years'  practically  exclusive  employment  of  grease, 
constitutes  a  move  of  general  interest  in  view  of  the  fact  that 
the  latter  compound  has  become  so  generally  adopted  in  every 
branch  of  locomotive  service,  and  has  proved  so  largely  exempt 
from  complaint  or  criticism.  In  the  specific  case  to  which  refer- 
ence is  made  there  was  no  fault  to  find  with  the  grease  failing 
in  its  appropriate  business  as  a  lubricant,  as  the  records  of  the 
motive  power  department  in  question  are  said  to  indicate  a  de- 
creased number  of  hot  bearings  over  the  period  when  oil  was  in 
universal  use,  but  there  is  another  and  somewhat  unlooked  for 
reason  advanced  for  its  abandonment. 

The  latter  is  found  to  be  the  increased  wear  of  bearings  under 
grease  lubrication,  and  it  is  said  that  this  condition  reached  pro- 
portions which  could  not  be  defined  other  than  startling.  One 
crank  pin  showed  a  wear  between  shoppings  of  3/16  in.  on  grease, 
and  a  reduction  of  J^  in.  in  the  nominal  diameter  of  these 
parts  was  not  uncommon.  It  was  in  fact  the  returns  from  the 
various  repair  shops  indicating  an  abnormally  large  number  of 
crank  pin  renewals  which  first  attracted  attention  to  the  matter, 
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i.,d  resulted  in  the  inauguration  of  a  thorough  and  systematic 

i;  quiry.    This  latter  brought  to  light  a  similar  condition  in  driv- 

iiivT  jotlrnals,  and  by  subsequent  tests,  in  which  one  side  of  an 

,    gine  was  run  on  oil  and  the  other  side  on  grease,  it  was  satis- 

torily  demonstrated  that  the  proportion  of  wear  was  vastly  in 

cess  where  the  latter  was  in  use.     Thereupon  the  gradual  re- 

n  to  oil  was  made  until  at  this  writing  it  has  no  doubt  en- 

•ly  supplanted  its  competitor. 

.Vhile  this  investigation  is  of  unquestioned  interest  it  is  still 

natter  of  doubt  in  our  mind  as  to  whether  it  will  be  generally 

„  cepted  as  conclusive.     Even  admitting  the  accuracy  of  the  in- 

rmation  at  hand  the  question  naturally  arises  if  it  would  not 

better  to  countenance  this  wear  in  view  of  the  admitted  re- 

-  Its  in  decreased  engine   failures  which  have  followed  the  in- 

t    duction  of  grease?     The  profusion  of  hot  boxes  which  pre- 

.usly  attended  the  use  of  oil  in  heavy  service,  arising  largely 

t  om  inattention  and  improper  packing,  were  attended  by  a  full 

quota  of  scored  journals,  and  we  feel  safe  in  asserting  that  much 

r.iore  metal  has  perforce  been  turned  off  to  straighten  these  up 

li.an  was  ever  worn  away  by  grease  impact. 

The  fact  that  the  driving  box  lubricator  takes  care  of  itself, 
maintaining  a  constant  and  uniform  contact  with  the  journal, 
and  requiring  no  attention  other  than  refilling  at  periodic  inter- 
vals establishes  points  of  superiority  in  its  favor  over  the  old 
arrangement  that  will  prove  very  difficult  to  offset.  It  should 
also  be  recalled  in  this  connection  that  the  underneath  arrange- 
ment of  the  modern  locomotive  is  necessarily  complicated,  and 
its  driving  box  cellars  in  many  instances  are  largely  inaccessible, 
without  a  great  deal  of  work,  to  the  frequent  repacking  which 
appears  to  be  demanded  where  waste  cellars  are  used.  A  con- 
trivance, therefore,  becomes  a  necessity  which  will  limit  this 
operation  to  the  longest  period  of  time,  and  this  is  attained  in 
the  grease  cellar,  which  is  another  strong  point  in  its  favor. 
In  view  of  the  length  of  time  which  grease  'ubrication  has 
been  in  vogue  it  seems  rather  surprising  that  a  similar  criticism 
regarding  wear  has  not  materialized  in  some  quarter  heretofore, 
but  no  such  instance  can  be  recalled,  and  it  does  not  seem  to 
appear  anywhere  as  a  matter  of  record.  It  appeals  to  us,  all 
things  considered,  that  it  would  be  far  more  to  the  point  to  con- 
tend with  the  increased  wear,  while  making  every  effort  to  min- 
imize it,  than  to  return  to  the  unpleasant  conditions  of  former 
times.  We  all  know  that  box  packing  was  a  very  much  slighted 
and  actually  abused  proposition  of  the  old  days,  and  that  the 
welcome  advent  of  the  driving  box  lubricator  cleared  up  a  gen- 
eral situation  which  might  well  be  termed  as  distressing. 


AUTOMATIC  STOKERS 


It  has  been   reported  a  number  of  times  in  the  past  that  a 
successful  locomotive  stoker  had   finally  been   designed,  but  a 
.vcar  or  so  later  it  has  been  found  that  it  is  still  in  the  experi- 
mental  stage,   and   finally   it   has   practically   disappeared    from 
view.    This  is  not  meant  to  reflect  in  any  way  on  the  reporters, 
since  there  is  no  doubt  that  there  have  been  several  automatic 
s'oker   designs   which    would   successfully   maintain   the    steam 
i  ressure   of   the   locomotive   under   very   severe   conditions,   and 
'fom  this  standpoint  they  have  been  successful,  but  experience 
^s   clearly    shown    that    the    mere    ability    to    distribute    large 
counts  of  coal  in  proper  form  to  be  burned  and  thus  main- 
in  steam   pressure,   does   not   constitute   a   success,    although, 
I  course,  it  is  an  essential  feature  of  a  successful  machine  of 
'lis  kind.     A   really   successful   stoker,   however,   must,  in   ad- 
it ion  to  this,  be  reliable  to  the  last  degree.    If  it  is  not  capable 
of  operating  continuously  with  a   reliability    at   least   equal  to 
that  of  the  air  pump  it  cannot  be  considered  an  entire  success. 
1  urther,  it  must  be  rugged  enough  to  do  this  without  any  un- 
"sual   attention   in   the   roundhouse.     No    doubt   when   stokers 
>"ome  into  more  general  use  it  will  be   found  advisable  to  or- 
anize  a   small   force   in  the   roundhouse   for   their  inspection 
•nd  repair,  practically  the  same  as  is  now  maintained  for  air 


brakes.  While  it  can  liardly  be  expected  ai  the  start,  the  suc- 
cessful stoker  must  finally  prove  itself  to  be  in  the  same  class 
with  the  air  brakes  and  injectors  and  should  be  treated  in  the 
same  manner  at  terminals. 

Fuel  economy  is  by  no  means  an  essential  feature  of  the  suc- 
cessful locomotive  stoker.  There  will  probably  be  no  stoker 
designed  which  will  be  capable  of  equaling  the  economy  of  the 
very  best  hand  firing,  but  they  should,  and  in  fact  are  at  present 
doing  better  tlian  the  average  hand  firing  in  this  respect.  There 
are  attractive  prospects  in  the  possibility  of  using  a  grade  of 
fuel  which  cannot  generally  be  fired  successfully  by  hand,  and 
along  this  line  considerable  economy  can  be  expected.  The 
ability  to  handle  quantities  of  coal  beyond  the  limits  of  hand 
firing  will,  of  course,  be  demanded  of  the  automatic  stoker,  and 
while  it  is  desirable  to  burn  this  as  economically  as  possible, 
the  first  essential  is  to  burn  it  and  maintain  the  steam  pressure. 
An  increase  in  the  "horse  power  of  the  fireman''  is  the  con- 
stantly increasing  demand  of  present  conditions. 


THE  NEGLECTED  BOTLER  SHOP 


It  is  a  rather  singular  fact  that  the  development  of  the  boiler 
shop  has  not  been  in  keeping  with  its  activity  so  characteristic 
in  connection  with  other  departments,  and  in  many  quarters  a 
crying  need  for  reform  is  strictly  in  order.  Boiler  shops  can 
be  found  on  roads  even  of  considerable  size  that  are  equipped 
m  a  very  inferior  manner.  Some  of  these  are  shops  merely  in 
name,  and  it  is  really  astonishing  that  the  repair  work  can  be 
kept  up  at  all  with  the  limited  facilities  at  hand.  For  instance, 
they  may  have  but  one  power  machine,  and  that  of  only  moder- 
ate size,  for  punching  and  shearing;  one  or  two  drill  presses  in 
doubtful  order-,  and  one  or  two  small  bending  rolls,  together  with 
the  forges,  etc. 

This  is  a  very  inferior  equipment  for  a  boiler  shop  in  which 
to  handle  any  railroad  work,  even  if  nothing  but  repairs  are 
done.  It  is  impossible  to  do  all  the  repairs  in  such  a  shop  that 
may  be  necessary;  or,  at  least,  not  possible  to  do  them  -n  an 
economical  manner.  On  the  other  hand,  an  equipment  sufficient 
to  handle  a  fair  amount  of  work  at  an  economical  figure  snould 
be  supplied  with  tools  somewhat  as  follows :  A  hydraulic  riveting 
machine,  if  much  new  work  is  to  be  done,  a  large  power  punch- 
ing machine,  a  large  power  shearing  machine,  large  power  plate 
bending  rolls,  a  tube  sheet  boring  machine,  a  power  flue-welder, 
drill  presses,  small  shears,  forges,  etc.  In  other  words,  the 
boiler  shop  should  be  placed  on  an  equal  footing  with  the  otners, 
and  it  needs  a  mere  glance  through  about  half  of  the  locomo- 
tive terminals  in  this  country  to  make  it  plain  that  ft  is  not. 

No  sufficient  reason  can  be  assigned  for  this  neglect,  and  it 
certainly  is  one  which  costs  money  in  labor  arising  from  slow 
operations.  We  have  in  mind  on  a  large  eastern  railroad,  a  shop 
not  a  great  way  from  New  York,  where  flues  are  swaged  down 
for  ferrules  by  driving  a  die  on  the  end  by  sledges.  It  requires 
three  days'  work  for  two  men  to  so  treat,  say,  335  flues  com- 
posing a  set,  where  they  might  be  done  at  the  rate  of  one  per 
minute  by  the  application  of  suitable  dies  to  a  welding  machine. 

In  regard  to  the  small  tools  for  boiler  shop  use,  such  as 
drills,  reamers,  taps,  punches,  chisels,  etc.,  there  should  be  an 
ample  supply  in  every  shop.  They  should  be  kept  in  systematic 
order  in  a  tool  room  adjoining  the  boiler  shop,  and  with  strict 
regulations  in  regard  to  their  use  and  return  to  the  tool  room. 
They  should  not  be  located  in  the  general  tool  room  which  is 
g^enerally  a  part  of,  or  an  annex  to,  the  machine  shop,  where 
a  walk  of  half  a  mile  becomes  in  order  to  get  them,  with,  of 
course,  the  accompanying  feature  of  so  much  lost  time.  Al- 
though the  fact  may  have  largely  escaped  notice,  it  is  not  very 
difficult  to  criticise  boiler  shop  facilities  in  general,  and  it  is 
now  about  time  that  this  important  department  be  accorded  the 
attention  to  which  it  is  entitled,  and  which  is  so  liberally  be- 
stowed on  other  shops  possibly  far  less  vital  to  the  success  of 
the  general  scheme. 
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Powerful  Freight  and  Passenger  Locomotives 


THE  BALDWIN  LOCOMOTIVE  WORKS  HAS  RECENTLY  DELIVERED  FORTY  FREIGHT  LOCOMOTIVES  AND  TEX 
PASSENGER  LOCOMOTIVES  TO  THE  BALTIMORE  &  OHIO   RAILROAD,    WHICH   ARE    EXCEPTIONAL  IK 
THE    NUMBER  OF   PARTS    THAT   ARE    COMMON    TO    BOTH    DESIGNS.  ';    \ 


Take  a  very  large  and  powerful  Pacific  type  locomotive  de- 
- -lied  for  the  heaviest  class  of  high  speed  traffic  and  remove 
i;.e  driving  and  truck  wheels,  the  main  and  front  frames,  rods 
,  id  valve  gear.  Press  off  the  wheels  and  replace  them  with 
.  jiiters  10  in.  less  in  diameter,  provide  another  pair  of  driving 
wheels  of  the  same  kind,  and  new  main  and  front  frames  with 
lotir  pedestals  instead  of  three,  provide  a  two-wheel  engine 
truck,  new  rods,  equalizers  and  valve  gear  to  suit,  using  the  same 
driving  boxes,   shoes   and  wedges   and   springs,   as   far   as   they 


effort  of  43,400  lbs:  The  total  ■weight  is  263,800  lbs.,  placing 
them  among  the  heaviest  of  this  type  ever  constructed.  The 
Mikado  type,  with  64  in.  drivers,  the  same  cylinders  and  steam 
pressure,  gives  a  tractive  effort  of  50,200  lbs.  and  weighs  274,600 
lbs.,  being  the  lieaviest  of  the  type  on  our  records. 

Under  present  conditions  it  makes  no  difference  whether  a 
locomotive  is  in  freight  or  passenger  service,  it  is  the  steam 
making  capacity  that  is  tlie  most  vital  feature  in  determining 
the  success  of  the  design.    There  is  no  reason  why  a  boiler  that 


P-\C1FIC    TYPE    LOGOMOTJVE    HAVING    MANY    DUPLICATE    PARTS     WITH    THE    MIKADO    TYPE    SHOWN    BELOW 


will  go,  providing  the  duplicates  for  the  extra  wheel,  and  you 
have  a  locomotive  of  the  Mikado  type  which  will  be  found  to 
be  thoroughly   satisfactory   as   a  powerful   freight  locomotive. 

This  practically  is  what  the  Baltimore  &  Ohio  Railroad  has 
done  in  a  recent  order  of  50  locomotives,  of  which  ten  are  Pa- 
cific types  and  40  Mikado  types.  On  the  two  classes  the  boilers, 
'viinders,  cabs,  trailer  truck,  piston  rods  and  cross  head,  valves, 
all  boiler  and  firebox  attachments  and  parts  are  in  duplicate. 
This  duplication  extends  even   to   springs,  driving  bo.xes,  shoes 


is  suited  for  a  high  speed  heavy  service  Pacific  type,  which  it  is 
fair  to  assume  will  be  of  the  maximum  evaporative  capacity 
possible  for  the  weight,  will  not  be  equally  well  suited  to  a  mod- 
erate speed  freight  locomotive.  In  this  case  the  boilers  are  7S 
in.  in  diameter,  of  the  extended  wagon  top  type  and  have  38Q 
2%  in.  tubes,  21  ft.  in  length.  This  gives  a  tube  heating  sur- 
face of  4.789  sq.  ft.,  or  altogether  with  228  sq.  ft.  in  the  firebox 
gives  a  total  of  5,017  sq.  ft.,  or  .yw  sq.  ft.  of  heating  surface 
for  each  cubic  foot  of  cylinder  volume.    While  this  ratio  is  not 


MIKADO  TYPE   LOCOMOTIVE    HAVING   SAME    BOILER,   CYLINDERS,    TRAILER,  DRIVING   BOXES,   SPRINGS,  CAB   AND    MANY  OTHER  PARTS   AS 

PACIFIC    TYPE    SHOWN    ABOVE. 


nd  wedges,  frame  cross  tics,  cab  fittings  and  tenders.  Many 
'jf  these  parts  are  of  course  also  standard  to  other  locomotives 
already  in  service,  making  the  advantage  of  interchangeability 
iJven  greater.  A  study  of  the  two  designs,  as  shown  by  the  gen- 
eral specifications  at  the  end  of  this  article,  indicate  that  both 
classes  are  entirely  suited  for  the  service  to  be  performed. 

The  passenger  locomotives  are  among  the  largest  of  the  Pa- 
cific type  ever  built.    They  have  24  by  32  in.  cylinders,  a  steam 


as  large  as  is  sometimes  provided  for  Pacific  type  locomotives  it 
is  larger  than  is  customary  on  freight  engines  and  is  well  within 
good  practice  for  passenger  service.  The  boilers  are  well  de- 
signed along  conservative  lines  and  contain  few  novelties.  Surge 
plates  have  been  placed  in  the  boiler  barrel  at  the  water  level, 
one  immediately  in  front  of  the  firebox  and  the  other  about  7 
ft.  back  of  the  front  tube  sheet.     The  injectors,  as  is  the  prac- 


tice on  this  system,  are  placed  on  the  back  head  and  discharge 
pressure  of  205  lbs.  and  with  74  in.  drivers  develop  a  tractive  into    an    internal    pipe,    which    delivers    the    feed    water    near 
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:TUti   DALDWIN   LOCOMOTIVE   WORKS   lIAi.   RIXEXTLY   DELIVERED   1  ORTV    KKKKVIIT   I.OCOMOTIVES   AXU  Tli^'■'.^ 
PAaSEXGER  LOCOMOTIVES  TO  THE  BALTIMORE  &  OHIO    RAILROAD,    UlllCH    ARE   EXarlPTlOSAL    IN 
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■  .•Take  a  very  large  aiid  powcrtnl  Pacific:  type  ibcomoti\-«  de- 
r- incd   fot  the  heaviest  class  ot   high   speed  traliic  ami  remove 

;>■  ci  Urningf  land  ti-uck  wlie^Is/  the  niaih  and  front  iraincsi  rods 
:  ill/ vyilvc  gear.  Press  6fiE  the  wheels  and  replace  tiiem  with 
■  -.,:it<:r*  JO  in.  less  in  diameter,  provide  another  pair  of  driving 

'■"wheels  of  the  same  kind,  and  new  main. and  front  frames  with 

';vo:^ri  pedestals  iiistead  of  three,/  provide  a  two-whed  engine 
t'ticky  :ievv  rods,,  equali/rers  and  valve  gear  to  suit,  n.s^ng  the  same 

>ttivinc  boxes,   shoes   and  wedges   and   springs^  as    far  as   thev 


cfifort  Vf '41.40(>  Its^^  1  he  tiua;  .'A-gifelit  i?.  41.;.^  lbs.,  "placing 
thcni  among  the  heavi<:.t  of  this  type  ever  constructed.  The 
Mikado  type,  witli  64  in.  drivers,  the  same  cylinders  aind  stearirt 
pressure*  gives  a  tractive  effort  of  50,200  Ihs.  and  weighs  274j6«x> 
Ibs.j  Lit-mg  tiie  lieaviest  cif  tlio  type  on  our  records.  . 
-Under  present  condition*:  it  aiajtes  ivo  ditterciic^  'whcrivcr  3 
locOinotivc  is  iiv  freight  ^ir  :f)aspenRer  Service,  it  is  .Jihc  isteam 
niakiiig  capacity  that  is  the  inost  vital  feature  in  dt'tcrmn3in.g 
the  success  of  tjie/d-e>>vgi].l  iK-rei?  Vro/^  why  a  boiler  that 


j>  rPAtJFle; -TVtE  tocoitQTiyE  ;-ii^\:rSf:y Ma'-sy.',  Dtiin-icAtE :  ¥ar*S-  ,W"Ith  iriip ;  MiKAwr  :ivrt^  s»0wx  nfeLow 


>Urg:o,  providing  tliedu^ 
.    havt  a  locomotive  of  the  Mikado  type  which  will  he   found  to 
;  .;■  .fe  thor-jugldy   satisfactory  as  a  powerful   freight  locomotive. 

.;,.,' 'jClris  practically  is  what  the  Baltimore  &  Ohio  Railroad  h«is 
./!.•; 'Iotitc  in  a  recent  order  of  50  locomotives,  of  which  ten  arc  Pa- 
:U  ■«  types.    On  the  two  classes  the  boilers, 

. :  :;-yIii>dcTS,  cabs,  trailer,  tritck,  piston  rods  and  cross  head,  valves, 
^^,' y-ili^ l»©iler  iatid  firebox   attachments   and   parts  aire  in  duplicatev , 
:^ %\tllM:; duplication. CNjeitds  even  t a  springs,. (Irivinii  boxes,  shoes 


is  ;sujted  for  i.  high  speed  heavy  ise^vi«^:  PaHlx:  type,  wh 

fair  to  assiirlie  will  he  of  the  ■imximum  evaporatr\'e  capacity 
p(>ssible  for  the  weight*  will  not  5e  cquaiUy  well  suited  to  a  mod- 
erate speed  freight  locomotive.  In  tliis  case  the  boilers  are  7S 
in.;  in  diamete:r,  of  the  exten<lcd  wagon  top  type  and  have  389 
2'/.;  in.  tubes,  21  ft,  in  length.  This  gives  a  tube  heating  sur 
face  of  4,7^9  sq.  ft,,  or  altogether  with  2.'8  s<i.  ft.  in  the  fireb<»\ 
ftives  a  total  of  5,ot7:Sq;.rft,  or  >por;S<(.  ft^  «jf  heating  surface 
for  each  cnl)ic  footof  cviindif  voiuine.-  While  this  ratio  is  not 


.,Vr^^',  ;■  .^'^KAIJO  TVPE  LOCOMOTIVE'  HAVING  SAME   MILES,  i:VL.INPpS,;TKA».KK^  ^lRt^n,y^:  tMl^l>i*/;^r»I\<JS,  CAB  A^!*t»  M-AJiV;  OtlJER  PAfttS   AS 

v.  ■^•tvd.vvvedges,  frai^  fittings  and  tenders.     .M;iny 

v /■•';'?,  these  parts  are;  of  course  aflso  standard  tio  other  locomotives 

.-■A;;d''cad;.:  in  service,  making  the  advanLage  of  interchangeabtlity; 
f7;;;<^en  greater.\;  A  study  of  the  two  designs,  as  shown  by  tluv  gcn=- 
.."■^' S-H^l  specifications  at  the  end  of  this  article,  indicate  that  both 
■.;..'■ '%^  entirely  suited  for  the  service  to  be  performed^   -■■ ; 

.'■;■•.;>  The  passenger  locomotives  are  aniong  the  largest  .-if  the  Pa- 
;^;;::.'*!^<?  ^ypc  ever  built.     They  have  24  by  32  in.  cylinders,  a  steam 


a^farge  as.  iS;Soinetitnest  provided /{rtr  P^  Ipcomotive^  it 

lis  larger  than  is  ctistomary  on  frtfiglit  engines  and  is  well  within 
•-|'>od  practice  for  passctigcrscTviCo^vThe  boilers  are  well  de- 
«it:ned  along  conservative  lines  ajd  contain  few  novelties.  Surge 
plates  have  been  placed  in  the  boiler  barreV  at  the  water  level, 
tjne  immediately  in-  froiit  of  the-?irc1»x^iid  the  other  about  7 
ft.  back  of  the  frr>nt  lube  sheet.  The  injectors,  as  is  the  prac- 
tice on  this  ^ysteni,  arc  placed  mv  the  kuk  head  and  discharge 
pressure  or  205  tes,  arid  with  74  in;  drivers;  deVelop  a  tractivfetnto    an    iniertial    pipe,    whifcH   dciivicfs^the^  feed    water    near 
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the  front  end  of  the  barrel.  The  mud  rings  are  5  in.  in  width 
on  all  sides,  and  the  water  legs  have  a  very  slight  increase  in 
width  as  they  rise,  both  sheets,  however,  being  inclined  inward 
from  the  mud  ring.  Inside  admission  piston  valves,  14  in.  in 
diameter,  are  provided,  the  centers  located  5  in.  outside  of  the 
cylinder  centers.  The  cylinders  are  cast  in  pairs  with  the  saddle 
in  the  customary  manner  and  are  arranged  for  double  front 
frames,  the  rails  being  5  in.  in  width,  the  fastening  being  made 
by  1%  in.  bolts.    They  are  keyed  to  the  frames  at  the  front  only. 

Nothing  unusual  is  provided  in  the  frame  construction.  The 
main  and  trailer  frames  are  separate,  the  former  being  5  in. 
in  width  and  the  latter  3I/2  in.  Rigid  vertical  cast  steel  braces 
are  provided  at  the  m.ain  and  rear  pedestals  and  a  lighter  frame 
brace  at  the   front  pedestals  in  both  types. 

The  Hodges  type  trailer  truck  with  outside  journals  is  used 
on  both  engines,  the  design  being  in  duplicate.  The  feature  of 
this  truck  as  used  in  the  present  instance  is  a  centering  spring 
consisting  of  eight  plates  each  4  in.  by  li  in.  placed  in  a  vertical 
position  and  secured  in  the  center  to  a  frame  casting  at  the  top 
and  by  a  clamp  to  the  trailer  truck  frame  at  the  bottom. 

The  general  dimensions  of  both  designs  are  given  in  the  fol- 
lowing table: 

CEKEHAL    DATA. 

GkJIge   :...- ■■■*  ft.   8^  in. 

Service Pass.  Freight 

Puel    Bit.   Coal 

Tractive    effort    43,400    lbs. 

Weight   in   working   order 263,800   lbs. 

Weight  on   drivers 166,200   lbs. 

Weight  on  leading  truck 52,400   lbs. 

Weight  on  trailing  truck 45,200  lbs. 

Wt.   of  engine  and  tender  in  working  order.  .440,000  lbs. 

Wheel    base,    driving 13    ft. 

Wheel  base,   total    34   ft.   8   in. 

Wheel  base,  engine  and  tender 70  ft.   10^   in. 


50,200   U.S. 

274,600  lbs. 

219,000  lbs. 

19,500  lbs. 

36,100  lbs. 

450,000  lbs. 

16  ft.   9  in. 

35    ft. 

71   ft  2H   in. 


RATIOS. 

Weight   on    drivers    -4-    tractive    effort 3.83 

Total  weight  -^  tractive  effort 6.08 

Tractive  effort   X   diam.   drivers  -4-  heating  surf  ace.  64 1.00 

Total   heating  surface   -H   grate   area 71.80 

Firebox  heating  surface  -r-  total  heating  surface,  %..4.5« 

Weight   on  drivers  ■—  total   heating  surface 88.10 

Total   weight   -i-   total   heating   surface 5S.60 

Volume  both  cylinders,  cu.  ft 19.80 

Total   heating   surface   ~-  vol.    cylinders 300.00 

Grate  area  -t-  vol.  cylinders 4.17 


•  V- 


Simple 

.24   X   32   in. 


11    X 

6   X 
8  X 


.  ■-.     ..••■         .      „■  ■  CYLINDERS. 

Kind     . . .".  • .  • .  •  •'»  '•  • 
Diameter  and  stroke 

'•••■,'■  VALVES. 

Kind    Piston 

Diameter    14    in. 

WHEELS. 

Driving   diameter   over   tires 74    in. 

Driving  thickness  of  tires 4   in. 

Driving  journals,  main,  diameter  and  length. .  .11  x  13  in. 
Driving  journals  others  diameter  and  length. 9 J^   x  13  in. 

Engine  truck  wheels,  diameter S3  in. 

Engine  truck,  journals   6'/i  x  12  in. 

Trailing  truck   wheels,    diameter 44   in. 

Trailing  truck,  journals 8  x   14   in. 

,..;..   •OILER. 

Style   .^i.f.'i-.'i  i.-.'V. Ext.  W.  T. 

Working  pressure    .........;... 205  lbs. 

Outside  diameter  of  first  ring 78  in. 

Firebox,  length  and  width ISO  x  84  in. 

Firebox  plates,  thickness H  &   54   in. 

Firebox,   water   space 6   in. 

Tubes,  number  and  outside  diameter 389 — 2J4   in. 

Tubes,   length    21    ft. 

Heating  surface,  tubes   4,789  sq.  ft. 

Heating  surface,  firebox 228  sq.  ft. 

Ileating  surface,  total 6,017  sq.   ft. 

Grate  area  70  sq.  ft. 

TENDER. 

Frame   15  &  10  in.  chan. 

Wheels,  diameter   36  in. 

Journals,  diameter  and  length 6  x  11  in. 

Water   capacity    9,500    gals. 

Coal   capacity    16   tons 


To  Provide  Additional  Facilities  for  handling  traffic  on  its 
[ndianapolis  Division,  the  Pennsylvania  Lines  are  making  ex- 
tensive improvements  by  constructing  25.9  miles  of  second  track. 
Some  idea  of  the  magnitude  of  the  work  which  has  been  under- 
taken is  seen  in  the  figures  showing  that  no  less  than  twenty- 
five  street  and  highway  and  two  railroad  grade  crossings  are  to 
be  eliminated.  This  alone  will  entail  the  building  of  four  over- 
head and  sixteen  undergrade  crossings  and  the  vacation  of  five 
highv/ays,    formerly   crossing   the    railroad   at   grade. 


At  the  Recent  Brussels  Exhibition  there  was  not  a  single 
British  locomotive,  despite  the  fact  that  the  British  government 
assisted  exhibitors  to  send  exhibits. 


4.37 

6.47 

641.00 

71.80 

4.M 

4S.80 

54.80 

1«.80 

300.00 

4.17 


83  in 
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A  NEW  DESIGN  52- FOOT  TRACK  SCALE  WITH 
MECHANICAL  HUMP. 


PENNSYLVANIA    RAILROAD. 


At   West   Brownsville   Junction,    Pa.,   the    Pennsylvania   Rail- 
oad  have  recently  built  a  new  52-foot  track  scale  which  incor- 
"jrates   a   number   of   important   improvements   and   interesting 
x'tails.     With  the  scale  has  also  been  constructed  a  mechanical 
hump,  which,  for  a  distance  of  25  ft.  from  one  end  of  the  scale 
platform,  can  be  given  an  inclination  varying  between   i   and  4 
per  cent,  grade  as  desired.     This  scale  is  provided  with  a  me- 
chanical  relieving  gear,   doing   away  with   the  customary  dead 
track,  and  is  arranged  so  that  the  platform  is  independent  of 
the  weighing  mechanism,  thus   eliminating  the  effect   of   snow 
and  ice,  wind  pressure,  or  dirt  on  the  empty  balance  of  the  scale. 
It   will    be   noticed   by   reference   to   the   illustration   that   all 
wooden  substructure  has  been  eliminated  and  a  most  substantial 


VIEW    SHOWING    SUBSTANTI.\L   FOUNDATIONS. 

concrete  foundation  is  provided  for  all  parts.  Tipping  of  the 
platform  and  the  overhang  at  the  ends  have  been  avoided  and 
all  vital  parts  of  the  mechanism  are  easily  accessible.  It  is  of 
the  four-section  type,  since  with  this  arrangement  there  are  no 
idle  connecting  levers  required  with  their  additional  fulcrum 
points  and  friction.  A  new  type  of  main  bearing  has  been  em- 
ployed, which  gives  greater  freedom  of  action  to  the  weighing 
platform  and  eliminates  the  gyration  of  the  knife  edges  across 
the  face  of  the  hardened  steel.  These  bearings  are  of  the  sus- 
pension type,  wherein  two  links,  suspended  from  the  main  lever 
knife   points,   support  a   yoke   casting  bolted   to  the   eve-beams 


forming  the  bridge  taat  supports  the  scale  rails.  All  of  the 
main  lever  stands  and  extension  lever  stands  supported  from 
the  four  main  bed  plates  are  provided  with  self -compensating 


RoJiii-tiiMi  «t(  Levers. 


Mjiii  Levers 

Exlt'iisiou  LfTers 

Filth  Lever 

Sbelf  Lever 

Beam 

Tutal  KedurtioQ 


3  to  I 

B'l,  to  1 

JS  to  1 

S  to  1 

lU  to  I 

I21KK1  to  I 


SDOO'i 


ST'Oi 


V 


130(Xi 


■JOOOO 


TJOU 

A    30000 


JOOOO 


Diasram  showing  Loads  on  Lever  System. 

steels  wherever  a  pivot  contact  is  made  and  means  are  provided 
for  maintaining  an  independent  alignment  of  each  knife  lever. 
Leveling  pads  are  also  provided  on  all  levers  with  faces  ma- 
chined in  the  same  plane  with  the  neutral  axis. 

A  maximum  load  of  about  4,000  lbs.  is  provided  for  each  lineal 
inch  of  knife  edge  at  any  point.  All  of  the  friction  as  well  as 
contact  points  throughout  the  scale  are  made  of  a  special  mix- 
ture of  vanadium  steel  which,  it  is  believed,  will  be  less  sus- 
ceptible to  corrosion  and  will  give  a  longer  life. 

Probably  the  most  radical  departure  from  the  usual  torm  of 
construction  is  the  introduction  of  relieving  gear,  which  takes 
the  place  of  the  usual  rigid  dead  rail  system  with  supporting 
columns  that  practically  fill  the  vault  and  prevent  proper  in- 
spection and  maintenance  of  the  bearings.  It  also  eliminates 
the  approach  and  switches  at  either  end.     This  relieving  gear 


VIEW   SHOWING   LEVERS    AND   RELIEVING  GEAR   IN    PLACE. 


CROSS    SECTION    OF    FIFTH    LEVER. 


consists  of  a  series  of  eight  toggle  lever  jacks  supported  in  pairs 
by  the  universal  bed  plates.  These  jacks  are  operated  through 
suitable  link  connections  from  a  shaft  which  in  turn  is  operated 
by  a  double-ended  cylinder,  using  either  air  or  water  for  power, 
the  controlling  valves  being  in  the  scale  office.  The  mechanism 
can  also  be  operated  by  hand  if  necessary.  When  these  jacks  are 
put  in  operation  they  raise  the  platform  to  a  position  of  repose, 
taking  all  weight  from  the  knife  edges,  but  do  not  lift  the  knife 
edges  from  their  seats.  There  is  a  semaphore  at  either  end 
of  the  scale  connected  to  the  bearing  shaft,  which  indicate  whether 
the  scale  is  out  or  in.  While  these  jacks  will  support  the  larg- 
est consolidation  locomotives  without  showing  any  weight  on 
the  beam  while  it  is  going  over  the  scale,  the  relieving  gear  can- 
not be  operated  while  the  scale  is  under  load,  but  since  the  aver- 
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the  front  end  of  the  barrel.  The  niu<!  rings  arc  5  in.  in  width 
on  all  sides,  and  the  water  legs  haw  a  wry  slisiht  increase  in 
width  us  they  ri*<-,  both  sheets,  Ivowivcr.  being  inclined  inward 
frotti  the  mudriilgr- Inside  adTnis^Jon  piston   valves,  14  in.  in 

.  •  4iametix,-  are  prpvidwl;- the. ciintiTS  located  5  in,  outside  of  the 
cyliadef  center^.  Tlic'cyiindcrs  are  ca>t  in  pairs  with  the  saddle 
in    th>i  custoniary   niann<.  r   anil   are  arranj^cd    for   double    front 

A.  fxames,  ttie-riiils  beihg"  5  in.  in  width,  thfefaistening  being  niadc 
%  lj4,ih.  .holts.' ;  n^  keyed  to  the  fraints  at  the  front  only. 

i^JojhingVmvJsual  is  provided  in  tlie  frame  construction,  rhe 
iitain  and  troiiltr  frames,  are  separate,  the  former  being  ^^  in. 
in  \i'idth.,aad  tKc  latt'ci;'3j;i'  in.  Riuid  vertical  cast  steel  braces 
are  .provided  at  the  inain  and  rear  pcdest;ils  an<l  a  liuhter  frami 

..bfacg.  at  the   froiu  pedestals  in  both   types. 

y  /  'rhe  IfodjjVs  ■'iype^^  truck  with  out.sidc  jonrnals  is  used 

'.i;;Vn  1>otb  inghit'S/'thedcsisin^  b  in  duplicate.     The  feature  or 

this  trttck,  as  iisdd  iii  the  present  instance  is  a  centering  sprinu 
consisthig  of  eight  plates  each  4  in.  by  3;:;  jn.  placed  in  a  vertical 
plOsitioTi  and  secured  irithc  center:  tp.  a  frame  casting  at  the  top 
and  by  a  clamp  to  the  traih'r  truck  frame  at  the  bottom. 

The  general  dinicn.-ipiTS  of  bp^.  designs  .arc  -jivcn  in  the  fol- 
lowihc;  'tabk;  ■  ,  ■'  ,-^  'r^:■y'y^)'''/'/'^■''■';^J''■!.  ;.v,^'.- 

.','■     ■  -'.,■■•.-..-.•■-.■:■.  ,'■:'■■/ f^' '.'■'■•'■" /'■'■-.■i.vi'tisttAlr  BATa.'..'''  .••  '''      .        .    .    .-..   ■•    • 


t^Cfvict:'   *.,\.. ...»,• 

.  Vw\  ....:'..:.. 

T!.iclivc  tttQrt  ....;....  .U;,. 
AVtipht  it)  workihs  orders... 
VVtistif  otv  <lrivei>,  ..  .  .i  .  r- .• 
Weisht  oil  Ifading  triu-k..'.^^ . 
WriKhf   on   triilinp  .trijck.^ 


•«:tjJ2'"-..-v-..  •^.:■ 
,;,,v^.,.^■.  ./.i  ft.  SYi  m. 
....;\.:j  .•.***■.-, Pass.    .  FreiBbt 

. .  Bit.   Coal 


..4."?,40O  Iltv 
.2f.3.800   Jb-i. 

..106,20(1   lb-. 

...58,400  lbs. 
..45,200   \h-. 


\\\.   <<i  eiiHino  .-in'lten.U'i-  irt   working  order.  .440,000   lb 

VVhftl    Jiast'.    (frivins.'- ^, ,- ..i.; .;..,. i 13    ft. 

NVhcclbase.   total    .....,.:..•••.  4i.V''--S--- •••  .34    ft.    8   in. 
Wheel   base,  (njiiiio  aftd.ttndeT.; ..,..,  .,'.,i  ,70  ft,   10>8   in. 

.:..•■,.'■■■.."'■■.;■■..■■'  BATipa.--.'- '',    ;   ■:..■ 

Weight  on   driver.s'.-;-'  tractive  effort k..  <;\';\,.. ■..;''.'.  .3.83 

Tola!   weight     :-   tractive  <-tIoi(. : .0.08 

Tractive  etYort   X   dinni.   <lrivcr-i  -:-  heafiriK  surface. 641. 00 

Total    heating   snilace     :     .urati-   an.-a.. 71.80 

Firebox   beatini;  surf. ice    :     total  heating   surface,   '^..4.50 

Weight   on   drivers  -^   total  heating   surface 33.10 

Total   weight   -:-   total   healing   surface.....".... 52.60 

Volume  both  cylinders,  cu.    ft ..L  ^ ........ .16.80 

Total    heating    surface   -r    vol.    cylinders.  ,i  >,. ..»..-.  ..300.00 
Grate  arcs  ~  vol.   cylinders... ..,.■., ►,.i-.  ..... .4.1? 

CYI.I-NDEJtS.   ■..■•;.-     .■'.■'..'.■.'.•..•' 

Kind 


.'•.<i.200  lb- 

27+,600  Ibv 

•,'10,000  th- 

lO.-SOO  Ihs. 

:;r..ioo  lb-. 

t.iO.OOO    lb-. 
10  ft.   9  in 

3.';  ft 

Tl    ft.    2%    in 

4.37 
547 

C41.''i<' 

71..«>i 

4.30. 

43.80 

54.f.0 

16.80 

300.00 

4.17 


DJatneter  and  stroke.., 


•  ^  •  •  •.■•.*./.  •■  «'* 


,.;,  .W  is!? 


iSfiitpkf- 


Kind 

Diameter -.V.^i,'.'; 


•  »  ^  •  5*'*  •*.•.■••  ^  •  *  •..***■ 

>■  •*»  »,a   •  •  ••  •.•■•  •  P*'*  ^■'«  *  V»  *■  ••<    •  '•  .•-.*'.*■■•  »  ,•.  •■•  ♦'.*•■"      111.'-.,  . 

Driving   diameter   over   tires.  ......;....;  i  *>.%.,..  .74    jn.  04    in. 

Driving   thickness  of   tires ........:.......  .4    in.  4    in. 

Driving  journals,  main,  dianiiter  and  length...  II  .x  13  in.  11    x    13   in. 

Driving  journals  others   diametei:   ami   length.!!' j    x   13  in.  9'/^    x  13   in. 

Engine  truck  wheels,  diameter.  ,«•.....  ,,'..j«... .....  .33  in.  S3    in. 

Engine   truck,   journal?,    .  .  . .,  .  .  . .  i;.;';<i''.  ;.\  .6f/4    x   12   in.  6   x    10    in. 

Trailing   truck    wheels,    diametorV...iii,-.  ,."..'..■»;...  .44    in.  44   in. 

Trailing  truck,  journals .■>.y*.,,.;'<i..*i-.  .8  x    H   in.  8   x   14    in. 

'.  ■bii.EBJv ';■•■'•'.■ 

Style ..;........,.•,. 'v*,>.ir:;r 

Working  pressure .j  ......'.■,....  i.-'. 

Outside    diameter    of    tir-t    ring... 
Firebox,  length  and  wiiilh. ..  .... 

Firebox  plates,  thickness,  ,.4^  .:.■..•.  .•.'.f.'.... ,.,',,. v, •'.,.. 1,, 

Firebox,    water    space.  . ;  v  . V,  , ,».  •■ . . .  V.;.i .  •,'•• .'.  i  . ,  •  •  ■ 
Tubes,  number  and  outside  diatileter..i,  .'i.,'.i  if. '..v.. .'' 


Tubes,  length 
Heating  surface,  tubes  . 
Heating  surface,  firebox. 
Heating  surface,  total... 
^r^te.'afca,  ..; .,»  j 


r  :  ame    .....; .;■,..... .- ',  i  "!■  * 

VVheels.   diameter   .-. .  i ,.  ,v.-,..., 
Jonmals,  <liamctcr  ahd.le.rtg^h". 

Watt  r    capacity     ....,.;.;:■,■«; 
Coal  .cajjacjtv. ,, ,,. . , .  ^:.i'... . . 


...Ext.  W.  T. 

205   lbs. 

78  in. 

. .  ISO  X  84  in. 

...H  &   y,  in. 

6    in. 

..389— 2  !4    in. 

21    ft. 

..4,789   sq.   ft. 

228  sq.  ft. 

..5,017   sq     ft. 
.<...>.  70   sq.    ft. 


.15  &   10  in.   chan. 

.  .36   in. 

. ..  .1  .> .0  X   11   in. 

.,..■<.  i.9,500    gals. 
, .  ,vV.v .», , .  ..16   tons 


33   in 


To  Provide  Additional  FActLiriES  for  handling  traffic  on  its 
Indianapolis  Divi.sion,  the  Pennsylvania  Lines  are  .naking  ex- 
tensive improvements  by  constructing  25.9  miles  of  second  track. 
Some  idea  of  the  nia.^initude  of  the  work  which  has  been  under- 
taken is  seen  in  the  figures  showing  that  no  less  than  twenty- 
five  street  and  liighway  and  two  railroad  grade  crossings  ar^*  to 
he  eliminated.  This  alone  will  entail  the  building  of  four  over- 
head and  sixteen  undergrade  crossings  and  the  vacation  of  five 
highv.avs,    formerlv   crossing  the   railroad   at    trrade. 


-At  the  Recent  Brussels  Exiiirition  there  was  not  a  single 
British  locomotive,  despite  the  fact  that  the  British  government 
assisted  e.xhibitors  to  send  exhibits. 


'■:'^' 


^ifik,  i^ii: 
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A  NEW  Di:SKIN  52-F()OT  TRACK  SCALE  WITH 
MECHANICAL  HUMP.  v.    „     .. 


PENKSYLVANI A     U  A  I  {.Kt)AE): 


:  " ;  At   \V«5t    Prownsvinv"   Jivnctiou.    I'.i..    tlic    Pctiiisylvariia  :  Raij!- 

•;.''a<l]iave!;A-eceiltly  built  .1  iiuw  i-'-nni  track  scale  \vliich  incor-; 

•;■•.-:    ■rates   a    number   of   important    improvements    and   interesting 

'  ■  :    otails.    \\  ith  the  scale  lias  als.i  been  constructed  a  meehanicai 

.  ;  ?iinp^  of  25  ft.  from  Qne  end  of  the  scale 

..    /■Platform,  can  be  given  an  inclination  varying  between   i  aiid  4 

:.  .;.  Aiie".  cent,  grade  as  desired.     This  scale  is  provided  with  a  me- 

.,'•-  ,y':i}anical   relieving   gear,    do^'ng   away    with   tlie   customary   dead 

•;  v/4ack,  and  is  arranged  so  that  the  platform  is  independent  of 

'iVe   weighing   mechanism,   thus   eliminating   the   effect   of    snow 

..  ,i;;{(i  ice.  wind  pressure,  or  dirt  on  the  empty  balance  of  the  scale.; 

^.  •;•■,•  It^  noticed   by   reference   to   the    illustration   that   all; 

. •.    vwaodcn  substructiire  has  been  eliminated  and  a  most  Substantial 


forming  tlie  bridge  tJiat  supports  the  scale  raib.  Allof  the 
main  lever  stands  and  extension  lever  stands  «up.i>or'ted,  from 
the  fotif  rnain  bed  plates  are  provided  ^^ith;,i$«liP-cCTnpert 


■  K.ii,t'<'M»'i"ii  i.yv*r»: 
>'lltli  Lever.':;.., 
Sliea  L.;v«r  >.;;'.:.' 

-.IJi'.HIJl 
iotjil  R.C'lw<riou 


■ '::  fiiagfattn  -sho-A'ing  I^ctadiioh  Levci-'Systcn). 


;iteeis  whcreVer  a!  piybt  contact  is  nradc  aiui  nleall^  ^jre  pruyr'.ie'i 
for  inaint aJiTing  an  independent  aligiimeHt . '  >  1  eaclv  tnif c.  lever.. 
Leveling  pads  are  also  providedv on  all  levers  Wijh  facca  iijai- 
chined  in:  tht  same  plane  with  the  neutral  axis.;.   :;   ''■;'-;.;  .v 

A  niaxinnnn  load  of  about  4,000  lb5.  is  provided  f<>re?iyi  lineal 
inGJi  of  knife  cdye  at  any  point.  All  of  tlie  friction  as  vvetl  aS 
contact  points  throughout  the  scale"  are  made  of  a  special  mi «c- 
tnre  of  vanadium  steel  which,  it  is  believed,  will  b?  less. ;sa$' 
oeptible  to  corrosion  and  will  give  a  longef  life.  '     ,      .V 

Probably  the  niost  radical  departure .  frbiri  the  usaal  torm  of 
construction  is  the  introduction  Of  relieving  gear,  which  takes 
the  place  of  the  usual  rigid  dead  rail  Systent  with  supporting 
columns  that  practically  till  the  vault  and  prevent  pr<T4>er  in- 
spection and  maintenance;  of  the  bearings.  It  ais6  eliminates 
the  approach  and  switches  at  either  end.     This  relieving  gear 


,;'■.•;■'.■,      .•f^'  •VIEW   SHOWl.Nt,    >l  l:>  I  .\.\  I  I  AI.    FOU.N'O.-VTIO-V--^- 

i^iicretc"  foundation   is  i)ru\iik-<l   for   all  parts,,    lipping  bf  the 
p;at!orni  and  the  overhang  at  the  ends  have  been  avoided  and 
all  vital  parts  of  the  mechanism  are  easily  accessible.     It  is  of 
.;the  four-section  type,  since  with  this  arrangement  there  are  no 
.;idle   connecting   levers   required   with    their   additional    fulcrum 
.points  and  friction.    A  new  type  of  main  bearing  has  been  em- 
ployed, which  gives  greater  freedom  of  action  to  the  weighing 
^platform  and  eliminates  the  gyration  of  the  knife  edges  across.  , 
;,the  face  of  the  hardened  steel.    These  l^earings  are  of  the  sus-A': 
..petisiOn  type,  wherein  two  links,  suspended   from  the  main  lever . 
knife   point«;.   support    1    mAc   t  i-tn  ^    lilted   to  the   ove-beani« 


\IF\\     SHOWING    lUTKS    A\D    Kl  I.ll  \  ING  Gt  VK    I\    PLACE 


't       T 


,_J 


r 


CR0-- 


111    li    itXKft 


conMsts  ul  a  t>eri».b  oi  uglu  lojglc  K'\cr  jacks  si.ppi  jned  nt  pairs 
bj'  the  unixersal  bed  platen  Hiese  jacks  are  operated  through 
suu.ibk  link  onnictii'iis  fiom  a  shaft  which  in  turn  is  operated 
b>  a  dorl)K  in«kd  ijluidu.  u&inii  cither  aii  or  water  for  power, 
the  coiitrolliusi  \aKc'i  btrng  in  the  scale  oftic<J  The  mechanism 
can  also  be  operated  b>  hand  if  ^eces^ary.  When  tlusc  jacks  are 
put  in  oper.ition  the\  r.ii-c  the  platform  t<>  a  position  of  rep  >se, 
taking;  all  weight  from  tlu  kniie  t<lges,  but. do  not  Hit  the  kniie 
edges  from  their  seaf-  There  is  a  semaphore  at  either  end 
of  the  scale  connected  to  tlie  Ix.'iring  shaft,  which  indicate  whaher 
the  bcale  is  out  or  in  \\  hdc  these  jacks  will  supoort  the  lirg- 
est  consolidation  kvoniotivis.  without  '^howTn^  any  wciiihl  on 
the  beam  while  it  is  goini^  over  the  scale,  the  reliexing  cear  can- 
nnt  be  opor.->ted  whilo  the  scale  is  tin<1cr  l<iad,  bnt  -ince  \\tc  avef- 
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age  interval  between  cuts  of  cars  is  18.6  seconds  and  the  re- 
lieving gear  can  be  operated  in  i  second,  it  is  not  felt  that  this 
is  necessary. 

The  object  of  the  mechanical  hump  is  to  provide  simple  and 
effective  means  whereby,  with  a  minimum  of  attendance  for 
manipulating  the  cars,  they  can  be  passed  rapidly  and  without 
stoppage  over  the  platform  to  the  scale  with  the  proper  velocity 
to  permit  each  car  to  be  weighed  as  it  passes  over  the  scale 
platform  regardless  of  the  variation  in  length  of  successive  cars. 
For  this  purpose  the  50  ft.  of  track  just  above  the  scale  is  sup- 
ported in  25  ft.  sections  on  large  20-in.  I-beams,  supported  at 
the  ends  on  pivotal  castings  and  at  the  center  by  common  rigid 
steel  castings,  one  on  either  side,  which  in  turn  are  supported 
by  abutments  to  which  the  bed  plates  are  bolted.     Tiiese  same 


GEAR    FOR    ADJUSTING    HEIGHT    OF     MECHANICAL    HUMP. 

abutments  also  support,  directly  under  a  vertical  center  line 
through  the  rail,  two  toggle  levtr  jacks  of  the  Sampson  screw 
type,  which  are  connected  by  an  extension  socket  and  are  oper- 
ated by  a  hand  ratchet  with  a  lever  arm  in  the  center.  When 
the  toggle  jacks  are  set  to  give  the  required  elevation,  liners  are 
inserted  under  the  center  castings  and  the  jacks  are  relieved. 
Means  are  provided  for  taking  care  of  the  change  in  length 
of  rail,  due  to  a  raised  or  lowered  apex  or  to  expansion  or  con- 
traction from  atmospheric  conditions,  by  the  insertion  of  bronze 
friction  plates  at  the  base  of  the  four  pivoted  castings  at  either 
end  of  the  hump,  thus  allowing  them  free  change  of  position  in 
a  longitudinal  direction. 

The  vault  of  both  the  scale  and  the  hump  are  heated  by  a 
hot  water  circulating  system  and  are  provided  with  electric 
lights,  permitting  an  easy  and  thorough  inspection  at  any  time. 

Most  of  the  features  of  this  scale  are  covered  by  patents  issued 
to  A.  W.  Epwrighr,  scale  inspector  of  the  Pennsylvania  Railroad. 


HIGH  POWER  LOCOMOTIVE  HEADLIGHTS 


During  the  past  year  considerable  discussion  has  taken  place 
in  regard  to  the  use  of  locomotive  headlights  of  high  candle- 
power.  In  seven  states,  Arkansas,  Montana,  North  Carolina, 
Oklahoma,  South  Dakota,  Texas  and  Washington,  locomotive 
headlights  of  1,500  candle-power  or  over  are  required  by  law ;  in 
Indiana,  locomotive  headlights  of  1,500  candle-power  or  over  are 
required  by  an  order  of  the  State  railroad  commission  and  in 
Georgia  the  law  requires  electric  headlights  with  300  watts  at 
arc  end  reflectors  23,  inches  in  diameter. 

The  ordinary  oil  headlight  commonly  employed  on  locomo- 
tives is  seldom  powerful  enough  or  maintained  in  a  condition 
to  make  it  more  than  a  marker  to  indicate  to  persons  at  stations 
or  railway  crossings,  or  in  yards  or  to  trains  on  other  tracks, 
that  an  engine  is  approaching.  As  a  means  of  discovering  or 
identifying  distant  objects  on  the  track  it  has  practically  no  value. 
The  argument  in  favor  of  the  high-power  headlight  is  that  per- 
sons or  obstructions   on  the  track  may  be  seen  by  the  light  of 


a  powerful  gas  or  electric  headlight  at  a  sufficient  distance  t' 
enable  the  train  to  be  stopped  before  reaching  them.  On  straigh: 
track  the  high-power  headHght  undoubtedly  affords  a  degree  c* 
illumination,  except  in  snow  or  fog,  sufficient  to  enable  an  ex 
perienced  engineman  to  distinguish  unusual  objects  on  the  traci. 
at  a  considerable  distance. 

As  headlights  are  usually  fixed  in  position,  their  rays  ar' 
projected  in  the  direction  of  the  axis  of  the  locomotive,  an. 
Iience  on  curves  do  not  illuminate  the  track  ahead.  Variou- 
devices  have  been  submitted  to  the  board  intended  to  impart  t: 
the  headlight,  while  the  engine  is  rounding  a  curve,  motion  t' 
turn  its  beam  so  that  it  will  fall  on  the  track.  Most  of  these 
devices  are  crude,  and  attempt  to  use  the  curving  of  the  iron' 
truck  of  the  locomotive  as  it  passes  around  curved  track  U- 
rotate  the  headlight.  It  seems  unlikely  that  any  apparatus  of 
this  kind  can  be  made  effective  to  meet  all  the  conditions  of 
reversed  curves,  tangents  succeeding  curves  and  variations  in 
curvature,  that  are  found  on  many  railroads,  and  it  is  probabic 
that  if  full  advantage  is  to  be  taken  of  the  high  illuminating 
power  of  gas  or  electric  headlights  on  roads  where  much  curva- 
ture exists,  any  motion  of  the  headlight  about  its  vertical  axis 
must  be  within  the  control  of  the  engineman. 

Very  strong  objections  are  made  to  the  use  of  high-power 
headlights,  for  the  reason  that  the  rays  are  so  intense  as  to  im- 
pair seriously  for  several  seconds  the  vision  of  persons  who 
may  look  into  the  beam.  This  effect,  when  experienced  by  cn- 
ginemen  of  trains  running  in  the  opposite  direction  on  parallel 
tracks,  is  considered  by  many  to  be  serious.  It  has  long  been 
known  that  after  a  locomotive  fireman  has  looked  into  the  fire 
box  for  even  a  very  few  seconds  in  putting  on  coal  the  scotoma 
which  persists  for  some  seconds  afterwards,  makes  his  reading 
of  signals  at  night  very  unreliable,  until  its  effect  has  had  time 
to  pass  off. 

As  regards  the  effect  of  the  high-power  beam  upon  the  vision 
of  the  men  riding  on  the  engine  on  which  the  electric  headlight 
is  used,  it  has  been  found  in  some  rather  extensive  tests  that 
tlie  rays  were  sufficiently  powerful  to  reflect  back  from  the  sur- 
faces of  the  roundels  of  semaphore  signals  an  amount  of  light 
sufficient  to  overpower  the  light  transmitted  by  the  signal  lamps 
themselves.  The  spectrum  of  the  electric  arc  is  very  rich  in 
blue  and  green  rays  and  contains  a  relatively  small  proportion 
of  the  red  and  yellow;  hence  rays  from  the  arc  fight  reflected 
from  the  surface  of  the  colored  roundel  would  tend  to  diminish 
the  resultant  proportion  of  red  in  the  light,  and  if  reflected  back 
from  a  green  roundel  would  in':ensify  its  color.  Very  deceptive 
effects  of  this  kind  have  been  noticed  by  many  observers,  and 
while  apparently  such  conditions  may  be  dangerous  as  leading 
to  erroneous  reading  of  a  signal  light,  they  are  largely  counter- 
acted by  the  fact  that  the  high  power  of  the  light  serves  to  re- 
veal at  a  considerable  distance  the  position  of  the  signal  arm 
The  usual  rules  governing  enginemen  in  their  interpretation  of 
signal  indications  state  that  the  indications  will  be  displayed  by 
day  by  positions  of  the  semaphore  arm,  and  in  addition  at  night 
by  lights  of  prescribed  color,  the  effort  being  made  to  train  the 
enginemen  in  so  far  as  possible  to  depend  upon  position  rather 
than  upon  color. — From  report  of  the  Block  Signal  and  Train 
Control   Hoard. 


All  Wire  Ropes  Used  in  Outside  Operations  suffer  more  or 
less  from  oxidation  or  rusting,  and  wire  ropes  running  under- 
ground are  frequently  subjected  to  the  corroding  influence  of 
water  containing  acids,  which  is  still  more  destructive;  and  it 
is  very  necessary,  therefore,  that  such  ropes  should  be  properly 
coated  with  some  suitable  material.  For  ropes  subjected  only 
to  atmospheric  conditions,  a  good  quality  of  boiled  Unseed  oil, 
or  pine  tar  thinned  with  turpentine,  will  answer  the  purpose; 
but  for  ropes  coming  in  contact  with  water,  and  especially  with 
water  containing  acids,  some  of  the  preparations  of  crude  petro- 
leum, or  a  mixture  of  this  with  graphite,  should  be  used. 


Beeswax  Makes  a  Perfect  Lubricant  when  cutting  threads 
in  copper.     The  wax  is  merely  rubbed  into  the  threads. 
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A  CHEAP  AND  EFFECTIVE  SAND  DRYER 


CHICAGO    AND    NORTH    WESTERN    RAILWAY. 


I  here  are  probably  at  least  five  hundred  different  designs  of 
s;,iid  dryers  in  use  in  this  country,  and  the  assertion  is  fairly 
i^ife  that  the  next  decade  will  witness  as  many  more.  One 
;^:culiarity  in  connection  with  this  device  is  that  comparatively 
few  railroads  have  standardized  their  sand  stoves,  leaving  the 
resign  of  the  latter  to  the  ingenuity  of  the  various  master 
::-;;chanics.  Hence  the  schemes  for  sand  drying  range  from  a 
s-  nple  bed  of  steam  pipes,  on  which  the  sand  is  laid,  to  most 


ASBESTOS  SHINGLES  AND  SHEATHING  FOR  FIRE- 
PROOFING  RAILROAD  BUILDINGS 


The  application  of  asbestos  to  secure  fireproofing  for  the  vari- 
ous classes  of  railway  buildings  is  being  accorded  considerable 
attention  at  present  as  is  evinced  by  several  recent  structures 
wherein  its  use  is  embodied.  An  installation  of  this  product 
which  should  prove  of  particular  value  may  be  found  at  the 
New  Durham  shop  of  the  New  York  Central  Railroad,  where 
seventeen  single  and  five  double  roundhouse  smoke  jacks  have 
been  included  in  connection  with  the  new  plant  under  construc- 
tion.    These  asbestos  lumber  smoke  jacks  as  distributed  by  the 
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DETAILS    OF    SAND    DRYER — CHICAGO    AND    NORTHWESTERN    RAILWAY. 
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elaborate  contrivances,  but  in  the  long  run,  so  far  as  securing 
the  purpose  for  which  intended,  there  is  little  to  choose  from 
between  any  of  them. 

The  sand  dryer  illustrated  herewith  is  the  latest  addition  to  a 
formidable  collection  of  similar  devices.  It  embodies  the  novelty 
of  being  constructed  entirely  of  pipe,  and  will  no  doubt  be  of 
interest  where  the  installation  of  sand  drying  facilities  is  in 
contemplation.  One  and  two  inch  pipe  is  used,  and  the  detail 
'i  rawing  clearly  indicates  the  manner  in  which  it  is  run.  This 
pipe  constitutes  the  heating  surface,  and  the  area  of  the  latter 
combined  with  the  capacity  of  the  dryer  is  sufficient  to  take  care 
of  the  needs  of  a  large  terminal,  for  instance,  one  handling  one 
htmdred  engines  in  twenty-four  hours.  At  the  bottom  of  the  dryer 
IS  a  triangular  piece  of  iron  which  is  held  on  bearings  at  eHher 
end.  One  of  these  ends  is  squared  for  the  reception  of  a 
wrench  which  allows  it  to  be  turned  so  that  the  gravel  can  be 
Jropped  out.  To  further  facilitate  this  operation  the  %  in- 
boiler  plate  which  encloses  the  ends  of  the  dryer  is  perforated 
with  a  number  of  ij4  in.  holes  through  which  a  rod  can  be 
inserted  to  start  the  gravel  down.  The  sides  of  the  dryer  are 
enclosed  by  Russia  iron  boiler  jacket  bolted  to  suitable  wrought 
!ron  strip. 

The  device  appears  to  be  thoroughly  practical,  and  is  certainly 
mexpensive.  It  has  been  in  use  at  the  Clinton  roundhouse  of  the 
Chicago  and  Northwestern  Railway  for  a  number  of  years,  and 
IS  said  to  have  given  perfect  satisfaction. 


In  the  Last  Three  Years  840  Locomotives  have  been  with- 
drawn from  service  on  the  Russian  State  railways,  and  it  has 
been  decided  to  fix  the  maximum  life  of  a  locomotive  at  25  years 
lor  the  future. 


Frankhn  Mfg.  Co.  are  absolutely  fireproof;  are  not  subject  to 
deterioration  and  corrosion,  and  being  very  light  in  construc- 
tion a  great  saving  can  be  effected  in  roofing  timbers. 

In  the  matter  of  fireproof  construction  there  is  probably  no 
material  on  the  market  which  is  being  more  generally  considered 
than  the  asbestos  corrugated  sheathing  and  asbestos  shingles. 
1  hese  materials  are  an  asbestos  concrete  production  made  under 
hydraulic  pressure,  and  the  action  of  the  atmosphere  on  the 
cement  vitrifies  the  materials  and  preserves  them  for  an  in- 
definite period.  They  are  impervious  to  the  action  of  sulphur- 
ous gases  and  acids  and  the  fumes  prevalent  around  railroad 
shops  and  buildings,  and  once  applied  they  require  no  cost  for 
maintenance.  The  asbestos  corrugated  sheathing  may  possibly 
come  a  trifle  higher  than  the  best  grades  of  corrugated  iron,  in 
first  cost,  but  when  the  Hfe  of  the  material  is  considered,  and 
the  fact  that  the  asbestos  corrugated  requires  no  paint  or  other 
cost  for  maintenance,  it  is  much  cheaper  in  the  long  run. 


No  Platform  Gates  at  the  Boston  South  Station. — In  strik- 
ing contrast  to  the  barriers  interposed  at  the  platform  entrances 
in  the  majority  of  great  terminals  is  the  utter  disuse  of  gates 
in  the  Boston  South  Terminal  station  of  the  New  York,  New 
Haven  and  Hartford  Railroad.  Despite  the  lack  of  these  ad- 
juncts, however,  it  should  be  remembered  that  the  South  Station 
operates  876  daily  passenger  trains,  on  summer  schedules,  and 
handles  about  20,000,000  people  per  year  without  the  slightest 
inconvenience.  A  remarkable  fact  in  connection  with  this  depart- 
ure from  time-honored  observance  is  that  no  one  abuses  the 
privilege,  and  the  platforms  are  always  clear  for  incoming  «nd 
departing  passengers. 
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ago   imorviil   liv.t\vtt.ii  cuts  of  cars   ia    ifct.O  seconds  and   tlie   re- 
liiviiij;  j-tar  can  be  operated  in   i   second,  it  is  not   felt  that  this 
•-!'  iS; /necessary.  ' ^;'^--''s '■.■  .y  • 

Tlie  object  of  the  nieelianical  liunip  is  to  provide  simple  and 
el'l'eetive  means  whereby,  witli  a  minimum  of  attendance  for 
manipulating  the  cars,  they  can  be  passed  rapidly  and  without 
^topjwge  over  the  platform  to  tlie  scale  with  the  proper  velocity 
to  i)ermit  each  ear  to  be  weighed  as  it  passes  over  tlie  scale 
platform  rejiardless  of  the  variation  in  length  of  successive  cars. 
For  this  purpose  the  50  ft.  of  track  just  above  the  scale  is  sup- 
ported in  25"  ft  soetidns  on  lafgv.jp- in,  I-beams,  .supported  at 
the  ends  on  pivotal  castinR?  aiul  at  the  center  by  ci'nnuuii  riijid 
i^teel  castings,  t (He  on  either  >id(,  which  in  turn  ar<-  >ui)i>orteil 
by  abtttincnl^Sitavvhicb  the  bed  iilati-   .ire  li-dted.      Tm  sf  same 


•.K  \K     FOR     .ADfl'STr  \i 


.  li  I      Ml        M  I  c   H   \  N  li    \l       II  I  Ml' 


ahutmentii  aIsM  srt.tpROrtV  directly  ntidcF  a  vertical  center  line 
thnniuli  the  rail,  two  t'>i;Kle  lever  jacks  i.f  the  Sampson  screw 
type,  which  are  connected  by  an  extension  socket  and  arc  oper- 
ated by  a  hand  ratchet  with  a  lever  arm  in  the  center.  When 
the  toggle  jacks  are  Set  to  give  the  required  elevation,  liners  arc 
inserte<l  under  the  center  castings  and  the  jacks  are  relieved. 
Means  are  provided  for  taking  care  of  the  change  in  lengtli 
of  rail,  due  to  a  raised  or  lowered  apex  or  to  expansion  or  con- 
traction from  atmospheric  conditions,  by  the  insertion  of  bronze 
friction  plates  at  the  base  of  the  four  pivoted  castiiij-s  at  cither 
end  of  the  hump,  thus  allowing  theni  free  change  of  position  in 
a  lonsitndinal  directiop^  ; .:  : 

The   vaidt  of  both   the   scale   and  the   hump  are   heated  by  a 

hot    water    circnlatiiiy    sy.-tem    and    are    provided    with    electric 

lights,  perniitting  an  ca'jsy  and  thofongh  inspection  at  any  time. 

-Most  of  the  features  of  this  scale  are  .covered  by  patents  issued 

:tO  A.\\^wKj^yri«ljt.  se.-dv  in-pe,-t..r  .-f  the.  l\nni-ylv:uii:i  R:iilrr,;id. 


HIGH  POWER  LOCO.VKJTIVH  HKADLKJHTS 


;: -During  the  past  y<jar;'consi«ierabk  discussion  ha>  tiken  i)lace 
in  regard  to  the  use  of  loroniotive  Inadlights  of  high  candle- 
power.  Ill  seyen  states,  Arkan.sas,  .M..ntana,  North  Camlina, 
Oklahoma,  Soiith  Dakota,  Tex-as  and  Washington,  locomotive 
headlights  of  1,500  candle  power  or  over  are  retjuired  by  law:  in 
Indiatia,  locomotive  Iieadlights  of  1,500  candle-power  c^r  over  are 
required  by  an  order  of  the  State  railroad  e'>mnn->ii.n  and  in 
Georgia  the  law  reqviii^es  elettfic  headlidii-  witli  .^«ki  watts  at 
arc  end   reflectf.rs   2.^   inebes   in   diameter. 

1  he  ordinary  oil  headlight  commonly  employed  on  locomo- 
livev  is  ^Jdohi  ppv*erful  cnoush  or  maintained  m  a  condition 
to  make  it  more  than  a  marker  to  indicate  to  persons  at  stations 
or  railway  crossings,  or  in  yards  or  to  trains  on  other  tracks, 
that  an  engine  is  approaching.  As  a  means  of  discovering  or 
identifying  di.stant  objects  on  the  track  it  has  practically  no  value. 
The  argument  in  favor  of  the  high-power  headlight  is  that  per- 
sons or  ob-trueii..n^    Mil  thi    track  iwaybi-  seen   by  the   lit;Iit   of 


a    pMweri'ul   ea>    ur   electric    lii.aulighl   at    a   sutticient    distav.ce   ' 
enable  the  train  tu  be  stopped  before  reaching  thcin.     On  straigl-. 
track  the  high-power  headlight  undoubtedly  alTords  a  degree  q- 
illumination,  except  in   sn<nv  or  fog,  sufficieiU  to  enable  an  e.x 
perienced  engineman  to  distinguish  unusual  objects  on  the  trac;  ■ 
at  a  consideral)le  distance.  ;:?."•'•-.■    '■'. 

As    headlights    .ire    usually    fixed   in    position,    their   rays  •ar' 
projected   in   the   direction  of   the   axis   of   the   locomotive,   ari^ 
hence   on    curves   do   nt>t    illuminate   the   track    ahead.      \"ario\: 
devices  have  been  submitted  to  the  board  intended  to  impart  t 
the  headlight,  while  the  engine   is   rounding  a  curve,  m"tiotii>. 
turn  its  beam  so  that  it  will  fall  on  the  track.     Most  oi  thC5>  ' 
devices  are  crude,  and  attempt   to   use   tlie  curving  of   the   fror 
truck   of   the   locomotive   as  it   passes   around   curved  track  t.: 
rotate   the   headlight.      It   seems   unlikely    that   any  apparatu?  pt 
this   kind   can   be   made  eflfective   to   meet   all    the   conditions  oi 
reversed   curves,   tangents   succeeding   curves   and   variation^   iii 
•  nrvaiure,  that  are  found  on  many  railroads,  and  it  is  probabir 
ih.it   if    full   advantage   is  to  be   taken   <<f  the   high   illunnnaiinj. 
power  of  gas  or  electric  headlights  on  roads  where much  curva^ 
lure  exists,  any  motion  of  the  headlight  about  its  vertical  axis- 
must  be  within  the  control  of  the  engineman.  .  .V    .    ■  ■  •  ;  . 

\'ery   strong  objections  are  made  to   the   use  of  high-p-jweir* 
Iieadlights,  for  the  reason  that  the  rays  are  so  intense  as  10  :m- 
pair   seriously    for   several  seconds  the  vision  of  persons  Mrlio/'- 
inay  look  into  the  beam.     This  effect,  when  experienced  by  cn- 
.;inenien  of  trains  running  in  tiie  opposite  direction  on  parallei 
tracks,  is  considered  by  many  to  be  serious.     It  has  long  been  ; 
known  that  after  a  locomotive  fireman  has  looked  into  the  tiPe> 
liox  for  even  a  very  tew  seconds  in  putting  on  coal  the  scotonia"^.. 
which  persists  for  some  seconds  afterwards,  makes  his  reading 
"i'   signals  at  iii^iht   very  unreliable   until  its  etifeet   has  ha<i  tinie 
to  pass  off.  ■';  ''^^   .—; 

As  regards  the  effect  of  the  liigh-powcr  beani  upon  the  visiou.; 
of  the  men  riding  on  the  engine  on  w'hich  the  electric  headlight.' 
is  used,  it  has  been    found  in  some  rather  extensive  tests  tfc4t 
the  rays  were  sufficiently  powerful  to  reflect  back  from  the  siltr'! 
faces  of  the  roundels  of  semaphore  signals  an  amount  of  Hghti^; 
sufficient  to  overpower  the  ligiit  transmitted  by  the  signal  ian'pS" 
themselves.     The   spectrum   of  the   electric   arc   is   very   ridr  in-, 
blue  and  green   r.'ys  and  contains  a  relatively   small  proportiQrV , 
of  the  red  and  yellow;  hence  rays  from  the  arc  light  rertected 
from  the  surface  of  the  colored  roundel  would  tend  to  din-.inish- 
ihe  resultant  proportion  of  red  in  the  light,  and  if  reflected  Kack,'.; 
from  a  green  rouiulel  would  in*.nsify  its  color.     Very  de^'eptive. 
effects  of  this  kind  have  been  iioticcd  by  many  observers.  an.cl  ' 
while   apparently   such   conditions  may  be  dangerous  as  leading  . 
to  erroneous  reading  of  a  signal  light,  they  are  largely  counter^, 
acted  by  the  fact  that  the  high  power  of  the  light  setves  tV>  ,t«- 
veal  at  a  considerable  distance  the  position  of  the  signal  afm! 
The  n<ual  rules  governing  enginemen  in   their   interpretation  of 
signal  indications  state  that  the  indicati<:>ns  will  be  displayed  by,, 
day  by  positions  of  the  semaphore  arm,  and  in  addition  at  night' 
by  lights  of  prescribed  color,  the  effort  being  made  to  train  the 
enginemen  in  >o  far  as  prjssible  to  depend  upon  position   r.tth<ir 
tiian   npoii   ciAur.--t'roiH  Viff't  nf  ilw   nh'ck'  Si<i)iiil  and    I'raiH, 
('tUlhol    fii'it^tt.  '"••Va.-'.b  v'^.::'   .' 


.Vii.  WiKt:  Koj'ES  U6£U  ijy'  OufsiuE  Opt|t.\Tiu.Ns  siiffer  ni'3re:.<5t 
less   iruni  o.xidation  or  rn>ting,  and  wire  ropes  running   under*, 
ground   ;.re    fre(|uently   subjected    to   the   corroding   influence   of- 
\\aier   containing   acids,   which   is  still   more  destructive;   and  it" 
is  y«ry  necessary,  therefore,  that  such  ropes  should  be  properly 
coated   with   some   suitable   material,      l-'or    ropes  subjecte<i   only 
to  atmospheric  conditions,  a  good  quality  of  boiled  linseed  oili  . 
or  pine  tar  thinned  with  turpentine,  will  answer  the  purpose; 
but  for  ropes  coming  in  contact  with  water,  and  especially  with 
water  containing  acids,  some  of  the  preparations  of  crude  o^rtrp- 
lenm,  or  a  mixture  of  this  witli  graphite    should  be  used.-'  ,:■'•;.: 


■rf-'.  ■ 


Bei;swax   .M.vkes  a  Perfect  Lui^ricant  when  cutting  t!trea4.i 
in  copper.     The   wax   i-   merely  rubbed  into  the  threads.  -     ,.,;., 
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A  CHEAP  AND  EFFECTIVE  SAND  DRYER 


CHICAGO   AND    NORTH    WESTERN    RAILWAY^ 


here  are  probably  at  least  live  hundred  different  designs  of 
S  dryers  in  use  in  this  country,  and  the  assertion  is  iairly 
;'c  that  the  next   decade  will   witness   as   many   more.     One 

■iliarity  in  connection  with  this  device  is  that  comparatively 
-,r  railroads  have  standardized  their  sand  stoves,  leaving  the 
;  tgn   of   the    latter   to    the    ingenuity   of    the    various   master 

hanics  Hence  the  schemes  for  sand  drying  range  from  a 
.pie  bed  of  steam  pipes,  on  whali  the  ^and  is  laid,  to  most 


ASBESTOS  SHINGLES  AND  SHEATHING  FOR  FIRE- 
PROOFING  RAILROAD  BlILDINGS  .    r 

,        1     ""  ■  ■■*■ 

:The  application  of  asbestos  to  secure  fireproofing  for  the  van-: 
ous  classes  of  railway  buildings  is  being  accorded  considerable 
attention  at  present  as  is  evinced  by  several  recent  structures 
wherein  its  use  is  embodied.  An  installation  of  this  product 
which  should  prove  of  particular  value  may  be  found  at  the 
New  Durham  shop  of  the  New  York  Central  Railroad,  wliere 
seventeen  single  and  five  double  roundhouse  smoke  jacks  have 
been  included  in  connection  with  the  new  plant  under  con'^truc- 
tion.    These  asbestos  lumber  smoke  jacks  as  distributed  by  the 


1  a  1  ,riiM    f  ft  j«ng 

IJO  1^1. (.1  1111   liLU^e 

<■  j"!  1|M        I   ft     luBC. 

3  .!*]'<  Ill  I II  liiiidl. 


Ill  >.  I.  In  llj  t  of  tl. 
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f  tbe«c  ^ 

Oh    SWn    I>RYfR — CHICAGO    AND    NOSTHWFSltRN     RMLWAY. 


tH.f^dratc  contruanccfi,  but  m  tlu  luiiy  run,  so  far  as  securing 
*'  >-  purpose  for  which  uitcnded,  there  is  little  to  choose  from 
'f'ween  any  of  them. 

I  ht  sand  dryei  illustrated  hfcwiih  is  the  latest  addition  to  a 

."nnidable  collection  of  similar  device*     It  embodies  tie  novelty 

vH   t)cmg  constructed  entirely  of  pipe,  and  will  no  doubt  be  of 

"  ti  rest    where   the    installation    ot    ^and   drjmg    tacihties   -s   in 

"  itctnplation      One  and  two  UKh  pipe   is  used    and  the  detail 

'  t  iwing  clearly  indicates  the  imnner  in  which  it  is  run.    This 

-  V^'m  constitutes  the  heating  surface,  and  the  area  of  the  latter 

ji'ibined  with  the  capacitj  ot  the  dryer  is  sufficient  to  take  care 

'I  the  needs  of  a  large  terminal,  tor  instance,  one  handling  one 

!•  ''idred  engines  in  twenty-four  hours    At  the  bottom  of  the  dryer 

IS  a  triangular  piece  of  iron  which  is  held  on  bearingi  at  o'ther 

•  •.»;rij.      One-    of    ihesc    ends    is    square-d    it^r    the    reception    of    a 

■wrt,'iich  which  allows  it  to  be  turned  so  that  the  gravel  can  be 

•'i'">:'ppcd   out.      To    further    facilitate    this   operation    the    J4    '"• 

:'l>yiier  plate  which  encloses  the  ends  of  the  dryer  is  perforated 

..;ft'it4i  a  number  of   i^   in.  holes  through  which  a   rod  can  be 

'•vscrted  to  start  the  gravel  down.     The  sides  of  the  dryer  are 
Mptosed  by  Rilssia  iron  boiler  jacket  bolted  to  suitable  vvrought 
:\''5,<?n;  strip. 

;,,;•. I  he  device  appears  to  be  thoroughly  practical,  and  is  certainly 
;-^iOxpensive.   It  has  been  in  use  at  the  Clinton  roundhouse  of  the 

•  \;liicaigo  and  Northwestern  Railway  for  a  number  of  years,  and 

.  >-,s  siiid  to  have  given  perfect  satisfaction.        ''':::''' ^\^'.'-  ■:'.)/'■:■";  ^ ■ 


'.  Ik  THE  Last  Three  Years  840  Locomotives  have  been  with- 
drawn from  service  on  the  Russian  State  railways,  and  it  has 
''^een  decided  to  fix  the  inaximnm  life  of  a  locomotive  at  25  years 
';fQr'the  future..;::'  '•■■.; 


I'rankhn  Mfg.  Co  are  absolutely  fireproof;  are  not  subject  to 
deterioration  and  corrosion,  anJ  being  very  light  in  construc- 
tion a  great  saving  ean  be  efiEected  in   roofing  timbers. 

In  the  matter  of  fireproof  construction  there  is  probably  no 
material  on  the  market  which  is  being  tnor*  gcneralh  considered 
than  the  asbestos  corrugated  sheathing  and  asbestos  "hingles. 
1  hese  materials  are  an  asbestos  concrete  production  made  under 
Indrauhc  pressure,  and  the  action  of  the  atmosphere  on  the 
cement  vitrifies  the  materials  and  prescr\es  them  lor  an  in- 
tlehnite  period  They  .ire  impervious  to  the  action  of  sulphur- 
ous gases  and  acids  and  the  fumes  prevalent  around  railroad 
»hops  and  buildings,  and  once  applied  thev  require  no  cost  for 
maintenance.  The  asbestos  corrugated  sheathing  may  possibly 
come  a  trifle  higher  than  the  he<;t  grades  of  corrugated  iron,  in 
lirst  cost,  but  when  the  hfe  of  tire  material  is  considered,  and 
the  fact  that  the  asbestos  corrugated  re<iuires  no  paint  or  other 
cost  for  maintenance,  it  is  much  cheaper  in  the  long  riw;:,.-.;^-,-  > 


No  PtAti^tjRM  Gat K?  AT  THE  Ik^Tox  SoutH  SiATipx.— In  £f  ik- 
ing contrast  to  the  barriers  interposed  at  the  platform  entrances 
in  the  majority  of  ftrcat  terminals  is  the  ittter  disuss;  of  gates 
in  the  Boston  South  Terminal  station  oi  the  New  York,  New 
Hayeti  and  Hartford  Railroad.  Despite  the  lack  of  these  ad- 
juiicts,  however,  it  should  be  remembered  that  the  South  Station 
operates  876  daily  passenger  trains,  on  summer  schedules,  and 
handles  about  20,000,000  people  per  year  without  the  slightest 
inconvenience.  A  remarkable  fact  in  connection  with  this  depart- 
ure from  time-honored  observance  is  that  no  one  abuses  the 
privilege,  and  the  platforms  are.  always  clear  for  incoming  wnd 
departing  passengers.,,    :;  A- - 
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NEW  DESIGN  HORIZONTAL  BORING    MACHINE   WITH 
SPECIAL  FEATURES 


The  latest  output  in  horizontal  boring  mills  by  the  Lucas  Ma- 
chine Tool  Co.,  of  Cleveland,  O.,  is  the  successful  result  of  many 
patient  years  of  work  and  experiments  by  the  designers  to  secure 


that   tliey  have   given  the   name   "Precision,"    in   which  the  ol ': 
type  of  knee  construction  is  reversed,  milling  feeds  and  {.owe 
movements    included   without   complication,    and    resulting  m 
permissible  range  of  work  so  wide  that  it  would  be  undreame - 
of  in  the  old  days.     The  machine   in  its  present   form  i.s  th 
result  of  ten  years  of  development  and  improvement.    A  orope 
distribution  of  metal  insures  strength,  and  the  parts  most  sub 


THE    NO.     32    LUCAS    PRECISION    BORING     MACHINE. 


the  highest  possible  development  in  this  particular  tool.  Pre 
vious  to  the  year  1900  the  horizontal  boring  mill  was  considered 
very  largely  in  the  light  of  a  ncoessary  evil.  It  is  no  doubt  well 
remembered  that  its  imperfect  design  made  it  practically  im- 
possible to  bore  holes  parallel,  or  an  exact  distance  apart,  and  as 
it  was  incapable  of  doing  any  class  of  work  except  boring  and 
drilling,  it  was  often  idle  and  was  unpopular  accordingly. 

Some  years  ago,  however,  the  Lucas  Machine  Tool  Co.,  having 
recognized  the  inherent  possibilities  of  such  a  machine,  deter- 
mined to  take  advantage  of  the  situation,  and  work  toward  the 
production   of  a  machine  o£  broader   usefulness.     It   is  to   this 


ject  to  strain  are  amply  proportioned  to  stand  severe  service. 
Simplicity  of  construction  has  been  kept  in  mind,  and  all  com- 
plication studiously  avoided.  The  unusual  accuracy  of  the  tool 
insures  that  all  the  different  cuts  taken  are  true  with  each  other, 
and  serves  largely  to  account  for  its  extensive  use  in  shops 
where  the  best  quality  of  production  is  a  necessity. 

The  principal  feature  of  the  No.  32  machine,  herein  illustrated, 
which  differs  from  former  machines,  is  that  it  has  constant  speed 
quick  power  movements  to  all  parts  having  feeds  and  this 
is  so  arranged  that  no  matter  what  feed  is  used,  the  quick 
return    for   that   feed   is   ol)taincd  by   simply    moving   the    feed 
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THE  FEED,  SPEED  AND  DISTRIBUTING  BOXES. 


engaging  lever  in  the  reverse  direction.  This  lever  is  shown  in 
the  photograph  just  above  the  feed  levers,  and  to  the  right  of 
the  gear  bo.x  on  top  of  the  bed.  When  it  is  in  the  left-hand 
position  it  gives  a  quick  vertical  movement  to  the  head,  a  quick 
cross  movement  to  the  platen,  or  a  quick  longitudinal  movement 
'to  the  saddle  or  to  the  spindle,  depending  upon  the  position  of 
the  interlocking  levers  on  the  cover  of  the  gear  bo.x  on  top  of 
the  bed.  When  the  feed  engaging  lever  is  in  tlie  right-hand 
position,  the  corresponding  feeds  are  obtained. 

The  feed  is  operated  by  two  levers  controlling  sliding  gear? 
and  giving  nine  changes  for  either  position  of  the  spindle  bad; 
gears,  which  gives  a  total  of  eigh«teen  changes  ranging  from  .004 
in.  to  .600  in.  per  revolution  of  the  spindle.  These  feeds  may  bt 
applied  to  the  spindle,  spindle  head  and  tail  block,  saddle  and 
platen ;  they  are  so  arranged  that  not  more  than  one  feed  cin  be 
engaged  at  the  same  time,  and  it  is  also  impossible  to  use  the 
power  movement  when  any  feed  is  engaged,  or  to  engage  any 
feed  when  the  power  movement  is  in  use.  All  feed  screws  are 
true  to  pitch,  and  are  provided  with  dials  graduated  to  read  to 
thousandths  of  an  inch,  which  allows  the  work  to  be  done 
accurately  and  interchangeable  parts  produced  without  the  use 
of  jigs.  The  machine  may  be  driven  by  belt  or  by  a  direct 
connected  motor.  If  by  belt,  the  speed  should  be  such  as  to  drive 
the  16  in.  pulley  on  the  machine  300  r.  p.  m. :  if  electrically  dtiven, 
a  yyz  h.  p.  constant  speed  motor  running  at  1,000  to  1,200  r.  p.  m 
should  be  used.  These  speeds  give  the  spindle  a  range  of  from 
71/2  to  150  r.  p.  m.  The  machine  will  take  work  6  ft.  loaf 
between  the  face  plate  and  the  outer  support,  and  has  a  36  in. 
cross  feed  provided  with  an  automatic  trip. 

The  foundation  principle  of  this  machine,  in  common  with  zP 
those  of  the  "Lucas  Type,"  is  raising  and  lowering  the  spmdle 
head,  which  is  a  constant  weight  instead  of  raising  and  lowering 
the  table  with  its  load,  which  is  wideJy  variable.  This  consiruC' 
tion  allows  ttie  use  of  a  deep  bed  of  great  stiffness,  which  give* 
a  solid  foundation  to  the  other  members  of  the  machine,  and 
keeps  them  in  accurate  relation  to  each  other  in  all  positions. 
The  bed  is  of  complete  box  section,  well  ribbed,  and  with  a 
continuous  bottom,  the  strongest  form  in  which  the  metal  can 
be  distributed.  As  a  result  the  machine  is  thoroughly  self-con- 
tained and  can  be  satisfactorily  operated  without  building  a 
foundation  under  it.  This  permits  it  to  be  moved  from  one 
part  of  the  shop  to  another  as  changes  in  conditions  demand 
The  top  of  the  bed  is  protected  by  guards,  which  are  so  de 
signed  that  they  make  convenient  tool  pans. 

The  backrest  which  carries  the  tail  block  is  symmetrical  in 
design,  of  complete  box  section  and  has  a  base  with  libera) 
bearings  on  the  bed.  To  accommodate  long  work,  the  backrest 
can  be  taken  fijom  its  base  simply  by  removing  four  screws, 
without  disturbing  any  other  mechanism,  and  without  impairing 
the  general  rigidity  of  the  machine.  The  base  can  be  adjusted 
along  the  bed  by  means  of  a  wrench  operating  a  pinion  meshing 
with  the  saddle  adjusting  screw,  which  in  this  instance  serves  as 
a  rack.  The  base  is  gibbed  to  the  bed  and  has  a  clamping  screw 
to  secure  it  in  any  desired  position.  The  tail  block  has  long 
"V"  bearings,  which  makes  it  impossible  for  the  backrest  to 
spread,  with  the  result  that  when  the  tail  block  and  backrest 
are  bound  together,  they  become  practically  one  piece. 

The  spindle  head  and  tail  block  are  raised  and  lowered  to- 
gether, being  connected  by  a  shaft  and  planed  bevel  gears.  The 
spindle  is  of  hammered  crucible  steel,  accurately  ground  iti 
entire  length,  and  cannot  be  lowered  far  enough  to  come  in 
contact  with  the  top  of  the  platen.  It  does  not  revolve  in  boxes, 
but  slides  through  a  sleeve.  This  latter  is  of  a  solid  high 
carbon  steel  forging;  it  has  a  conical  journal  at  the  front, 
revolving  in  a  solid  bronze  box,  and  a  cylindrical  journal  at  the 
rear  revolving  in  an  adjustable  bronze  box.  The  spindle  drive 
is  transmitted  in  the  most  direct  manner  possible  from  the  source 
of  power  to  a  gear  of  large  diameter  on  the  spindle  sleeve.  The 
back  gears  are  on  the  head,  which  is  the  proper  place  for  ;hem, 
and  are  engaged  and  disengaged  by  a  convenient  lever. 

Another  photograph  shows  this  machine  arranged  as  a  Ver- 
tical Milling   Machine  by  means  of   a  cross  rail  bolted  to  the 
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NEW  DESKIN  HOKI/ONTAL  BORIN(;    MACHINi:    WITH 

^::i.vL^  t  ?;  SPKCIAl.  I  KATl  RKS 


iv'.Ttie  latest  piUput.  in  hofizontal  boring  mills  by  the  Lucas  Ma- 

:'^iji€  Tool  Go.,  of  Clevelari'l.  O.,  is  the  successful  result  of  many 

i'ip(&tiert:-y£ar-s  ,o,t/^vprJi  aud.t^xpcri  by  tlic  ili>it;!ur-.  to  secure. 

'•  I    i   '*"  V  '■'-,*"'■"""'■■        '  .... 


tbat  they  liavc  given  ihe  nauio  " Precision, "  in  which  the  o. 
type  of  knee  construction  is  reversed,  milling  feeds  and  powt.  ■ 
movcmcnfs  included  without  complication,  and  resulting  in  ■■•,-■ 
permissible  range  of  work  so  wide  that  it  would  be  undreamc-. . 
of  in  tile  ol<l  days.  The  machine  in  its  present  form  i«vt1i-.' 
result  of  ten  years  of  development  ami  improvement.  A  nropt . " 
dislribiitioii  oi,  metal  insures  strength,  and  the  parts  most  sut . 


■  "  '■■.  -:>.''~if:'j  .'■ 


•TStp.No.     32     I.UCAS     PRECISION     BORING     MACHINE. 


.  .;•     .-the  ihi^lreH  ill   ilii.->   |>.inkular  tool..    Pre 

■V:.': ; -vious  to  tlie  year  kkx)  the  horizontal  Ixirini^  mill  was  considered 
.V;-':;>yen:IargcIy  in  the  light  of  a  necessary  evil.     It   i^  no  doubt  well 
^^v;v•it<memb«^cd  that  Hs  iiin^t'rf^t'tt   design   made    it    i)ractically   im- 
-  ;  "^'possibie  to  bore  holes  parallel,  or  an  exact  distance  apart,  and  as 
V      it  was.  incapable  of  (kmig;tny  class  of  work  except  boring  and 
..,  .  J:driUitig,.'}t  ivas  idle  atrd  was  unpopniar  ;iccrirdingly. 

■\  V  ./:    Some;  years  «'4Jb,  however,  t^^  Machine  Tool  Co.,  having 

recognved   the   inherent  possibilities   of   such   a   machine,  deter- 
mined tiX  t.'ike  ad.vantagc  of  the  siti\nti<>ii,  ami  work  toward  the 
■  production 'of  a   machine  ot  broader   usefulne.ss.     li    is   to   thi? 


..-jt'ciMo   strain    are   ai!i|)i>    pn  iporti' 'iied   to   -taiid    !>€vere  .sei'vicic... 
.^simplicity  of  construction   has  been   kept  in   mind,  and  all  eom 
idication  studiously  avoided.     The  unusual  accuracy  of  the  tool 
insures  that  all  the  dififcrent  cuts  taken  are  true  with  each  other, 
and   serves    largely    to   account    for   its   extensive   use    in    shops 
where  tlie  best  <|nality  <>{  production   i>  a  necessity. 

Tlie  principal  leatnrt'  of  tlie  \'o.  .?_•  machine,  herein  illustrated, 
which  dit'fers  from  ii.rnur  machines,  i-  that  it  has  constant  speed 
(inick  power  movements  to  all  parts  Itaving  feeds  and  this 
is  so  arranged  that  no  matter  what  teed  i>i  used,  the  quick 
return    for    that    ii.\i\    is   obtained   by    simply    moving    the    feed 


1-^ 


^    •  -^    4  ■  : . 
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THE  FFED,  SI  FCD  AND  i)l>li<ll  UflNG  BOXFS 


Liigagiiig  lever  in  ihe  reverse  direction.  This  lever  is  shown  in 
Uic  photograph  just  above  the  feed  lexer*,  and  to  th€  right  ot 
.  tlic  g^ar  ini\  on  toji  tif  the  1)0(L  When  it  i"*  in  the  left-hr.nd 
IMisition  It  gi\cs  a  (juuk  \i.rt!cal  nnncment  t>.>  'lie  head,  a  quick 
.•  cross  movement  to  the  platen,  or  a  quick  lon^itmlnial  movement 
to  the  saddle  or  to  the  spindle,  deponduig  upon  tht  position  of 
the  interlockn)g  levers  on  the  cover  of  the  gear  h<.>\  un  U-p  of 
the  bed.  When  tliL  feed  engaging  kver  is  in  thv  right-"".and 
po'iition,  the  corresponding  feeds  are  obtained,    ",        .. 

The  f^ed  is  operated  liy  two  fevxrs  controlling  -liding  ijear? 
and  giving  nine  changes  for  cither  iui^itiun  ot  the  spmdie  bacl; 
gears,  which  gives  a  total  ci  ti^;|i<tccii  changts  raniiHit;  from  .0014 
•in.  to  .600  in.  per  rcvoluti(<n  of  the  spindle.  These  feeds  way  be 
a{jplic<l  to  the  -piiidk.  .'-pindle  Iiead  and  t.ol  hWU.  'addl<-  'ind 
platen,  they  arc  so  arranged  that  not  nit-'rc  than  "iic  f'ced  cm  be 
eni:;aged  at  the  same  time,  and  it  is  also  impossible  to  l^^e  the 

•  iK)\vcr  movement  when  any  feed  is  engaged,'  or  t<''  cngae  tmy 
iced  when  the  power  movement  is  in  iisc.  All  feed  -^crews  are 
true  to  pitch,  and  are  provided  with  dial?  graduateil  to  read  to 

^'  thousandths  of  an  inch,  whicli  allows  il»e  work  to  be  done 
accurately  and  interchangeable  pTirt«  produced  without  the  use 
of  jm^.  Tlie  machine  may  be  driven  by  belt  or  m-  a  direct 
oi.nmctcd  motor.  If  by  belt,  the  speed  should  be  such  z<  to  '^rive 
tlic  ifj  in.  pulley  on  the  machine  300  r.  p.  m. :-  if  electrically  diiven, 
^  r'v  h.  p.  constant  speed  motor  running  at  i.ooo  to  i.xo  r  p.  m 
,->hould  be  used.  These  speeds  give  the  ^pindlv  a  range  of  from 
tH  to   150  r.  p.  m.     The  machine  will  take  work  6  ft.  Jonf 

•  betwe-.-n  the  face  platt  and  tiie  otiter  ^upporr.  .and  Itas.  a  36  itt, 
cross  feed  pro\  ide<l  with  an  automatic  trip. 

The  foundation  principle  01  thi-  niachuK'.  hi  common  with  aP 
those  of  the  "Lucas  T>pe,"  i^  raising  and  lowering  the  ,<^pindle 
licad.  which  is  a  constant  weiuht  instead  i>f  raisiiiir  and  lowering 
the  table  with  its  load,  which  i<  wi«lely  vanal)ie  i'his  construc- 
tion allows  tlie  u»>c  of  a  deep  bed  of  criat  .-tiitneai.  which  give* 
a  solid  foundation  to  the  other  members  of  the  machine,  and 
keep<*  them  in  accurate  relation  to  each  other  i;-  all  posi:ions. 
The  bed  is  ai  conipleie  box  section,  well  nbbeii.  ard  with  a 
continuous  bottom,  the  .strongest  fofra"  in  which  the  metal  can 
be  distrilnited.  As  a  reMilt  the  machine  i^  thoroughly  self  con-  , 
tained  and  can  be  satisfactorily  operated  without  building  a 
foundation   under   it      This  permits  it  to  be  mo\ed   from  one 

' '  part  of  the  shop  to  another  as  changes  in  conditions  demand 
The  top  of  the  bed  is  protected  by  siuards,  which  are  so  4e 
signed  that  they  make  convenient  tool  pans. 

The  backrest  which  carries  the  tail  block  is  symmetrical  in 
<lesign.  of  complete  box  section  and  has  a  base  with  libera! 
bearings  on  the  bed.  To  accommodate  long  work,  the  backrest 
can  be  taken  fi;oin  its  base  simpK  by  removing  four  screws, 
without  disturbing  an\  other  mechanism,  and  without  impDrmg 
the  general  rigidity  of  the  machine.  The  base  can  be  adjusted 
along  the  bed  by  means  o\  a  wrench  operatintr  a  pinion  meshing 

...with  the  saddle  adjusting  sctcw,  which  m  this  instance  serves  as 

,tV"a  rack.;    The  b?ise  is  gibbed  to  the  bed  and  has  a  clamping  icrew 

:     to  secure  it  in  any  desired  posilioji.     The  tail  block  has  long 
,;  '"V"   bearings,   which   makes   it    impossible    for   the   ),iickre>t   to 

i;.'  s[>read,  with  the  result  that  whcii  the  tail  block  and  backrest 
-.  ar<>rbouri(l  together,  "they  become  iiractically  one  piece." 
■/file  spindle  head  and  tail  block  arc  raised  and'^lowerevi  to-  : 
.gether,  being  connected  by  a  shaft  ajid,  planed  bevel  gears.     The 

;     Vpindle  [■  is  of  hammered '  ctncil)!^  vsteeli;  ik^citi'atetj'   groundA  iti 
thtirc  lengthy,and  cannot^  be   lowered  far  enenighi:  to  come  in 

;     contact  with  the  top  of  Iheplateir.)  It  does  iTot  revptye  in  boxes, 
Init  slides    through   a    sleeve.     This   latter  is  of  a"    solid    high 

>    carbon    steel  fiotrging ; .  it   has  a  •  ccmiial  journal   aitr  the    frotit, 

revolving  in  a  Solid  broiwe  b<>x,. iind^ a  cylindrical  journal  at  the 

.    rear  revolving  In  air  aeljustahlc  bronte  bo-x.     The  spindle  drive 

I     is  transmitted  in  the  ino>t  •dire'ct  ma"n«r  P'"*ssible  from  the  soitrce 

2  At  pfyyrer  tcy  a  gear  of  large  diameter  on/tfefe  spindle  sleeve.    The 
back  sc^irs  are  on  the  head,  which  is  the  proper  place  for  Tfeem 
and  are  engaged  and  dise"ng,ag:ed  by  a  convenient  lever.    :' 
Another  photoglyph  sliow:s  thi^lmiJtSjitie  arranged'  ^  ,a  •  yer-- 

:,.  tical/  Milling"  MfK^iine  %  \ineans  :of  'a  cross  rail  l)olte^t<^  the 
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head  carrying  the  horizontal  spindle  and  the  outer  support.  On 
this  cross  rail  slides  the  head  carrying  the  vertical  spindle  which 
is  fed  along  the  rail  either  by  hand  through  the  rack  and  pinion 
movement  or  by  the  power  traverse  to  the  boring  bar  and  all 
vertical  adjustments  can  be  made  either  by  hand  or  by  power 
as  may  be  desired.  The  vertical  spindle  is  constructed  along  the 
same  lines  as  the  horizontal  spindle,  which  is  of  forged  steel, 
and  has  a  large  taper  front  bearing  as  in  modern  milling  machine 
construction.  This  runs  in  a  solid  bronze  bushing  in  the  solid 
head  of  the  machine  with  a  collar  between  the  shoulder,  on  the 


end  of  the  spindle,  and  the  end  of  the  bronze  bushing.  Thi 
makes  a  very  solid  construction,  and  a  very  slight  reduction  ii 
the  thickness  of  this  collar  allows  for  any  adjustment  that  ma 
be  necessary  after  long  use.  The  rear  bearing  is  straight,  bu 
the  split  bushing  is  taper  on  the  outside  and  can  be  adjusted  b: 
the  locking  nuts  shown  to  compensate  for  all  wear. 

Milling  cutters  of  large  diameter,  like  the  12  in.  cutter  shown 
are  bolted  directly  to  the  spindle  flange.  It  will  readily  be  sect 
that  the  combined  movement  of  the  head  and  platen  gives  thi 
form  of  machine  an  extremely  wide  range  for  surfacing  work 


A  Practical  Storage  Battery  Gar 


RECENT    EXPERIMENTS    ON    THE   ERIE    R.MLROAD    WITH    THE    NEW    BE.\CH    CAR    EQUIPPED    WITH    EDISON 

STORAGE    BATTERIES    INDICATE    THAT    A    SOLUTION  IS  IN  SIGHT  TO  THE  PROBLEM  OF  PROVIDING 

CHEAP    AND    EFFICIENT    TRANSPORTATION    ON    BRANCH    LINES    AND    UNDER    CONDITIONS 

WHERE    THE    STEAM    LOCOMOTIVE    IS    UNECONOMICAL. 


For  many  years  the  fact  has  been  plainly  apparent  to  motive 
power  management  in  general  that  the  steam  locomotive,  with  the 
attendant  expense  of  its  own  and  the  train  crew,  is  no  longer 
profitable  on  small  branch  lines  or  under  any  condition  where 
the  traffic  is  light  and  variable.  Such  instances  are  common  both 
in  this  country  and  abroad;  in  fact,  it  may  be  said  that  scarcely 
any  trunk  line  of  importance  can  fail  to  afford  an  example.  The 
constantly  expanding  trolley  systems,  frequently  paralleling  the 
Steam  roads,  and  operated  at  a  comparative  wage  cost  vastly 
less,  have  added  to  the  complication  and  tlic  seriousness  of  the 


vehicle  was  the   niDst   likely   solution,  and  stored  electricity  the 
best  medium. 

Unsatisfactory  developments  in  storage  batteries,  however, 
wliich  remained  prominent  for  many  years,  in  connection  with  the 
application  of  electricity  to  such  comparatively  heavy  service  as 
demanded  by  the  railroad,  precluded  any  successful  experiments 
in  this  line  until  a  somewhat  recent  period,  when  the  Beach  car, 
equipped  with  the  Edison  storage  battery,  was  put  to  work  or 
a  street  railway  of  New  York  City.  The  pronounced  success 
of  this  car,  after  several  months  regular  service,  attracted  widc- 


THE  BEACH  CAR  EQUIPPED  WITH  EDISON   STORAGE  BATTERIES. 


question,  until  in  many  instances  the  railroads  would  have  been 
practically  justitied  in  abandoning  certain  of  these  branches  on 
which  money  is  steadily  being  lost. 

In  the  large  majority  of  cases,  however,  it  is  found  that  it 
would  be  impracticable  to  so  discontinue  the  service,  as  the 
branches  make  close  connection  with  main  line  express  and 
suburban  trains,  and  more  frequently  the  railroad  has  vital  in- 
terests on  the  branch  in  question  which  necessitate,  if  they  do  not 
demand,  its  operation. 

Various  solutions  to  the  problem  have  been  sought  in  electri- 
fication, which,  however,  is  not  generally  resorted  to,  owing  to 
the  prohibitive  cost  of  the  third  rail  or  the  trolley  system,  when 
compared  with  the  revenue  expected;  by  gasolene  motor  cars, 
and  even  light  steam  cars,  but  despite  the  variety  of  ingenuity 
displayed  in  coping  with  the  situation,  it  has  not  by  any  means 
deterred  the  efforts  of  those  who  believed  that  the  self-propelled 


spread  attention  lo  the  system,  tlie  outcome  of  which  was  the 
purchase  of  the  car  herein  illustrated  by  the  Erie  Railroad. 

Since  November  14,  1910,  it  has  been  running  regularly  on  a 
branch  of  that  railroad  from  Forest  Hill,  N.  J.,  to  West  Orange, 
X.  J.,  a  distance  of  somewhat  over  four  miles,  and  has  been 
easily  maintaining  the  schedules  assigned  to  the  former  steam 
service.  This  car  was  in  reality  primarily  intended  for  street 
railway  service,  which  is  evinced  by  the  very  long  platforms 
for  easy  entrance  and  exit  under  the  pay-as-you-enter  system, 
and  it  has  also  maximum  traction  trucks,  better  adapted  to  city 
conditions  than  to  country  running  as  on  the  branch  where  in 
service. 

Nevertheless,  although  the  car  was  not  constructed  with  the 
requirements  of  the  Erie  under  consideration,  its  performance 
for  the  latter  has  been  such  that  much  interest  has  been  awak- 
ened, and  it  is  believed  that  it  will  be  the  means  of  effectually 
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V  the  vexatious  problem  which  has  been  commented  upon 
3  invariably  made  its  runs  on  time,  even  during  blizzard 

er,  and  is  felt  to  be  fully  dependable  for  the  service  by 

interested. 
::\t  interesting  figures  are  available  in  regard  to  the  econom- 

-  suits  which  have  been  attained;  for  instance,  on  a  recent 

II  of  48  miles  from  West  Orange  to  Forest  Hill,  thence 


MAXIMUM    TRACTION   TRUCK. 

0  ■Grcenwoud  Junction,  thence  to  Newark,  and  thence  to  Pater- 
son  and  return  to  West  Orange,  the  batteries  were  only  charged 
one  ;iour  for  the  entire  run.  The  power  consumption  on  the  48 
miltT  averaged  625  watt  hours  per  car  mile,  or  43  watt  hours 
per  t'"'n  mile,  which  is  about  the  average  power  consumption  of 
the  w-ar  on  its  regular  runs  between  West  Orange  and  Forest 
Hill.  Electric  current  costing  2  cents  per  kilowatt  hour  would, 
therefore,  make  the  power  cost  in  this  case  1%  cents  per  car 
niik  In  this  special  run,  to  test  out  the  car  over  greater  dis- 
■aiio  ^,  the  maximum  speed  attained  was  32  miles  per  hour,  and 
the  ..aexage  between  stops  25  miles  per  hour.  From  the  view- 
point of  acceleration  the  car  shows  remarkable  efficiency,  as 
nearly  as  can  be  determined  reaching  its  maximum  speed  on 
level  and  straight  track  in  1,000  feet. 

The  car  herein  illustijated  is  28  ft.  long,  inside  of  corner  posts, 
aiui  -  ft.  6  in.  wide  over  deep  rail.  The  platforms  are  6  ft.  Ij4 
in.  long,  and  the  overall  length  of  the  car  is  40  ft.  3  in.  The 
car  IS  of  steel  channels,  I  beams  and  steel  sheathing  throughout, 
with,  i^elected  white  ash  trim.  Arched  roof  is  used,  instead  of  the 
iMv.u'.  monitor,  or  double-decked  roof.  The  attractiveness, 
strength  and  lightness  of  this  roof  is  obvious.  It  is  formed  of 
tw.j  eccentric  arches,  and  is  a  much  stronger  roof  than  is  pos- 
sib!'  in  monitor  form.  It  allows  increased  head  room,  affords 
by  automatic  ventilators  in  the  top  a  uniform  and  adequate  ven- 
tilatiun,  and  permits  of  the  double  sash  and  high  window,  not 
possible  with  the  old  form  of  roof.  The  roof  is  supported  by 
vertical  rust-proofed  (in  black)  steel  tubes,  which  serve  also  as 
grab  rails  instead  of  the  usual  strap;  these  vertical  tubes  are,  in 
turn,  supported  by  the  longitudinal  lattice  steel  girder,  which  also 
suji^.urts  the  seat  and  serves  as  a  battery  case  and  "back  bone'" 
on    ,.,h  side  for  the  entire  car  structure.     The  horizontal  steel 


THE  EDISON   a8   STORAGE  BATTERY. 

-    which  are  enameled  white,  serve  as  conduits  for  the  light- 
Wi    cables,  and  supports  for  the  lamp,  bell  and  fare  register  cord 

■^--ires. 

■otwithstanding    the    steel    construction,    the    entire    weight, 
c^'nplete  with   180  A8  cells  of  battery,   is  about  30,000  lbs.,  or 
"f  725  lbs.  of  dead  weight   per  seated  passenger.     Careful 


design,  selection  and  distribution  of  materials,  elimination  of  all 
useless  fixtures  and  weight  in  materials,  such  as  the  arched 
instead  of  monitor  deck  roof,  the  open  instead  of  the  full  bulk- 
heads, etc.,  has  made  possible  this  great  reduction  in  dead  weight 
and  still  permitted  a  safe  factor  of  strength. 

The  interior  is  provided  with  10  c.p.  lamps  There  is  such  a 
lamp  on  each  platform,  and  lamp  of  larger  capacity  in  each 
headlight  carried  in  multiple  arc,  so  that  any  number  may  be 
used,  and  their  current  is  taken  from  a  special  set  of  battery 
cells,  which  are  charged,  however,  io  &erie&_ with  the  power 
battery.    - --■:^^'*'"'''-''  --V^"  "■■'■■':"■■■:■'■ '-^:^  v>-^-/ /ir"'''-    '-■'"-■'  '■'. 

The  truck,  which  is  herein  illustrated,  is  of  interesting  con- 
struction. It  is  what  is  known  as  the  Maximum  Traction  typo 
and  in  it  an  entirely  new  method  of  design  is  followed.  The 
axles  are  of  chrome  steel  I  beam  sections,  each  forged  with  3^ 
in.  ends  inserted  into  the  bearings,  which  are  of  the  "Rollway" 
type,  and  are  contained  in  the  hub  of  the  wheel.  These  bearings 
eliminate  friction  to  a  large  extent  and  are  inexpensi%-e  to  main- 
tain. The  axles  do  not  revolve,  each  wheel  rotating  independ- 
ently of  the  other,  thereby  eliminating  all  wheel  slipping;  for 
example,  on  a  tangent  track  because  of  the  varying  diameter  of 
all  car  wheels,  and  particularly  at  curves  because  of  the  inde- 


IXTERIOR  OF  STORAGE  BATTERY.  CAR. 

pendent  action  of  eich  wheel.  By  this,  inst€ad  of  the  old 
method  whereby  the  wheels  are  rigid  with  the  axle  and  the  axle 
is  driven,  much  of  the  friction  loss  is  eliminated,  less  power  is 
consumed,  and,  incidentally,  rail  corrugation  is  overcome. 

As  usual  in  ma.ximum  traction  trucks,  the  Beach  Maximum 
Traction  truck  carries  the  load  principally  on  the  driving  or 
large  wheels,  and  each  driving  wheel  is  independently  driven  by 
a  10  h.p.  motor,  the  location  of  which  is  shown  plainly  in  the 
illustration.  Four  such  motors,  provided  with  ball  bearing 
journals  are  required  for  each  car.  They  have  ample  capacity 
for  the  loads  and  speed  required,  have  a  safe  factor  for  over- 
loads, and  are  especially  smooth  at  acceleration  Oxy-acetylene 
welding  has  been  resorted  to  throughout  the  truck,  which  con- 
tains no  bolts  or  rivets,  and  in  fact  the  somewhat  novel  applica- 
tion of  this  process  is  in  evidence  in  several  quarters  in  connec- 
tion with  the  steel  underframe.  The  provisions  made  for  motor 
suspension,  especially  in  connection  with  the  chain  drive,  which 
can  be  readily  maintained  at  the  desired  tautness;  the  details  of 
the  truck,  and  the  spring  action,  are  especially  well  worked  out. 
Both  hand  and  air  brakes  are  provided  in  the  car  under  con- 
sideration. 

The  Edison  battery,  as  applied  to  Beach  cars,  has  a  mileage 
capacity,  per  single  normal  charge,  at  the  normal  low  charging 
rate,  and.  for  seven  hours,  at  from  60  to  100  miles  in  the  single 
truck  cars,  and  from  80  to  125  miles  in  the  double  truck  cars,  this 
particular  car  has  a  range  per  battery  charge  of  115  miles,  using 
180  A8  cells.  By  giving  the  battery  short  intermediate  charges, 
or  "boosts,"  of  from  5  to  30  minutes  duration  each,  occasionally 
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head  carrving  the  horizontal  -.piiidle  and  the  outer  5Uii|>ort.  On 
thi*  cross  rail  slides  the  head  carrying?  the  vertical  spindle  which 
is  fctl  along  the  rail  cither  by  hand  through  the  rack  and  pinion 
moverner.t  or  hy  the  power  traverse  to  the  borincr  bar  and  all 
vertical  adjustment?  can  be  made  cither  by  hand  or  by  power 
as  tnay  be  desired.  The  vertical  spindle  is  constructed  along^  the 
same  lilies  as  the  horizontal  spindle,  which  is  of  forged  steel, 
and  has  a  large  taper  front  bcarinp  as  in  modern  milliner  machine 
constriiction.  This  runs  in  a  solid  bronzo  bu>liing  in  the  solid 
head  of  ihe  machine  with  a  collar- between  the  shoulder,  on  the 


(.ml  of  the  spindle,  and  the  end  of  tlic  bronze  bushing.  Th 
makes  a  very  solid  construction,  and  a  very  slight  reduction  i 
the  tiiickness  of  this  collar  allows  for  any  adjustment  that  ma 
be  necessary  after  long  use.  Tlie  rear  bearing  is  straight,  b' 
the  spht  busiiing  is  taper  on  the  outi^ide  and  can  be  adiusted  t 
tlie  locking  nuts  shown  to  compensate  for  all  wear,      '  V- '•? 

-Milling  cutttrs  of  large  diameter,  like  the  12  in.  cutter  show: 
are  bolted  directly  to  the  spindle  flange.  It  will  readily  be  sec 
that  the  combined  movement  of  the  Iicad  and  platen  gives  th: 
form  ojF  machine  an  extremely  wide  range  for  surfacing  wor! 


A  Practical  Storage  Battery  Gar 


■/"■:-''ftKCEXt^S^^  R.VlLkOAD    VVl'Hl  YltENKU     i;i  Acll    CAR    lOUIPPED    WITH    liDlSOX 

••■■..'V^^i'Vj^vV/STO'RAOi:.  J^\rTKKlK.S^^  fllAT    A    .SOLUTION  IS  I.\   SKillT  TU  TIIK  I'Kcl'.LEM  Ol"  PROVIDING.  .-. 

■"^''■'  CHEAP    AMr    KITICIKNT    TRANSPORTATION     ON     HR.N.NCH     I.INK.S    AN!)    CNI'KK     CONDITIONS  ".; 

WllI.Ul!;   TIIK    STEAM    LOCOMOTIVE   IS    U.NECONO.MICAL. 


^y 


''■-''■',%■■■ 


>  '  ,ft<n: v?iiiii9fy .  yvai"^  't'lJe'  tJt.ct  has.  bti'iv  i>taiirt>  api)arent  t<>  iit< 'tivt 
power  niaiiagciJicnt  in jgcperai  that  the  steam  locomotive,  with  the 
attettdaiit  expense  of  its  own  and; tlic  train  crew,  is  no  longer' 
proiknble  o;n  ■iriiiall  Uraiich  line*  or  under  any  condition  where 
the  trafftci;':'  Jisl.it  rmd  variable.  Sjitch  instances  arc  common  both 
in,  thisvouiitrj-;  wd  abt'oad^^  be  said  (hat  scarcely 

ain-  frnuk  liifo  oririiponruict'  c.'lh  fail  tc>  afford  an  ovaniple.  The 
coustantl.r 'oxpandi%  trolKy  .systems,  frequently  paralleling  the 
St<am  .vrrOild?,.  atid^c^n^fatt^^  at  .1  ;comparaiivc  .wage  cost  vastiv 
ies5>  hiave;iidd;^d  ;;to  ;t)it-  Sic«ij^  and  the  scriottsngss  of  jh^ 


vehii-|i-  -Arfts-  -f  Ih-  '  rtius?   I+kvlj-  *«'»lin^iott,  .a.nd.  .^itbriedfcltHnricity;  tbc' 

.!«•«.' mediuin.  ''^''"^.-J.  ■-''''■ ''l^::''  -vC'-!*-:^:.  •;■:;./ 

I'nsjilisfactory  de\'ol'.>pnKni>  in  storage  batteries,  however, 
which  remained  prominent  for  many  years,  in  connection  with  thr 
application  of  clectridty  to  such  comparatively  heavy  service  ai- 
denianded  by  the  railroad,  precluded  any  successfnt  e.vpcriment 
in  this  line  until  a  somewhat  recent  period,  when  the  Beach  car. 
equipped  with  the  ivdisou  storage  battery,  was  put  to  work  61. 
a  street  railway  of  New  York  City,-  Xhc  pto'iounced  sticces- 
of  ihis  car,,  aftcf  several  niontli^  regiilar  service^  attratted  'wide- 


:>-y.\> 
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■*■^ 


quL  ?tioi.,  imljiiii:  iuiiuy  iji-tauees  the  r.iilroads  wc>uld  liavc  been 
practically  jus^tilied  in  abandoning  reri.-ii'i  r.f  the-c  lirancbcs  on 
which  mcncj'-  is  steadily  being  lost. 

]:i  the  large  majority  pf  cases,  however,  it  is  found  that  it 
would  be  impracticable  to  so  discontintie  the  service,  as  the 
branches  rriake  close  connection  with  main  line  express  and 
suburban  trains,  and  mor^"  frequently  the  railroad  has  vital  in- 
terests OH  the  branch  fn- .question  which  necessitate,  if  they  do  not 
demand,  its  cperation. 

Various  soluti6ns  to  the  problem  have  been  sought  in  electri- 
fication, which,  however,  is  not  generally  resorted  to,  owing  to 
the  prohibitive  cost  of  tbe  third  rail  or  the  trolley  system,  when 
compared  with  the  revenue  expected;  by  gasolene  motor  cars, 
and  even  Jight  steam  cars,  but  despite  the  variety  of  ingenuity 
displayed  in  coping  with  the  situation,  it  has  not  by  any  means 
deterred  the  efforts  of  tbose  who  believed  tiiat  the  self-propelled 


>preatl  atleinn'ii   Im  tlu    -\suin,   tin-   >inie<Miie  t>f  wliicli   was' the 
purchase  of  the  car  herein  illustrated  by  the  Eric  Railroad. 

Since  November  14,  T910,  it  has  been  running  regularly  on  a 
branch  of  that  railroad  from  Forest  Hill,  N.  J.,  to  West  Orange. 
.\.  J  .  a  di-tancc  of  somewhat  over  four  miles,  and  has  been 
easily  maintaining  tiie  schedules  assigned  to  the  former  steam 
service.  This  car  was  in  reality  primarily  intended  for  street 
railwav  service,  which  is  evinced  by  the  very  long  platforms 
for  easy  entrance  and  exit  under  the  pay-as-you-enter  system, 
antl  it  lias  also  maximimi  traction  trucks,  better  adapted  to  city 
eonditions  tlian  to  couinry  running  as  on  the  branch  where  ifr. 
service. 

Nevertheless,  althougii  tlie  car  was  not  constructed  with  tb<!. 
requirements  of  the  Erie  under  consideration,  its  performance, 
for  the  latter  has  been  such  that  much  interest  has  been  awak-. 
ened,  and  it  is  believed  that  it  will^be  the  means  o£  effectually 
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Oh, 


the  vexatious  problem  winch  1  i-  1  >(.».»  commented  tipon 
i\anabl\  made  its  runs  on  tnne,  e\cn  durmtr  blizzjrd 
,md  13  felt  to  be  lulK    d<.p<.ndablc  far  the  service  by 

tercsted 

mterc^tt^^  figures  arc  available  in  regard  to  the  econom- 

nlf!  which  ha\c  been  attained,  tor  instance,  on  a  rtccnt 

of  4.^  nnl<  ■^    It  nn   \\i.st   ( )r  iii^t.   tn   Forest   IIiU.  tlitnn 


MVXIMUM    TR\(TT0N    TKT  f  U 

\(..  d  ji.nction,  thciKi   1      \i  \  c  k     md  thence  lu  I'.tlir 
'(.turn  to  West  Oraiui    tlu  Kiticus  were  only  charm,<l 
-  iir  lor  "iIk  tntir»,  run      1  nc  imwi-r  <_on-umption  on  ilie  4t< 
A\rasiv,d  (>^^   watt  huuib  pci   car  niilo,  or  43  watt  luiniv 
1  mill.,  whicli  1^  .ilioiu  tlie  .ucratjc  power  coubunipti'jn  ot 
an  its  regular  inn--  lutwn      \\  ^   t  Orange  and  1  ore>rt 
lutric  current  cn>,uiiy  j  (.(.'i  •^  pi  i    kilov\att  hour  would 
1.  n>ake  tlit    pown    m^t   ni   'hi*   i  im     1^4   cents   p<.i    ca 
tins  s-pccial  rup    t      i  '    1  i    'ner  gri.ater  di- 

Uie  ma\.inumi  >.p».cd  ati.iim.<l  \\    -         nnK'5  per  houi.  and 
'  >  ""am   bvt\\t«.n  frtopsi  J3  u'lU  -   lu    hunr      1  rom  the  \kw 
'    actcKiaiiun    tiie   car    ^Itow.    nnnrkable    cfiicicn*.},   .1 
1^   i.aii   he  detcimmol    11         ^    u^    ni,i\inuuii    sptcd    on 
i  sn  'iiiht  ti.ick  in  i,(HK)  u<.t 

ii  htiLin  illustrated  i*-  -■'*•  it    1  ^i^    lUMilt  of  corner  po-t- 
•'  6  HI    wide  o\ei  doip  11      1  he  platforms  art  6  it    i 
^',  tnul  the  (A trail  Itn^ti       i   \\      c  11    is  40  ft,  3  m      Ihe 
s  yr  »tt<_l  chnnuN,  1  hi  am-    ind  sticl  ^heatiiint;  throu^In^ut, 
t  Kcicd  whn<.  ash  iiini      Vuhtd  rcjnt  is  ustd  nist^ad  01  tlu 
^ii»»mtor,    or    doublc-dccki  '1      1         Ihc     attractneuosis 
''1  .uid  Hqhtnis-,  of  tin-   i  i       hMuus      It  is  loim<.d  ot 

ntiii5  archer,  and  is  a  iiiiuh  ^iionger  roof  than  is  pos- 
mMtut<^)i    lorni      It  allows  mciiascd  head  rootn    .  iTord*- 
t  n'jitic  \cntilators  in  tlu       i>   i  in  n    un    nul  adequate  ach- 
md  junnits  of  the  double   s.i^h    m,l   Inirh   window,  not 
with  the  old  form  ot   roof      lli    loot   is  supported  b> 
lust  proofed  (in  black)  sttil  m'        which  str\e  also  ,»<;^ 
jiN  instead  of  the  usual  strap,  t'us^   \ic.rtical  inlxs  are.  m 
Jipported  by  the  longitudinal  latiKc  si^el  girder,  whuh  also 
>•  the  siat  .md  serves  as    i  iiittiiv   ci'5(    and  'baek  bom, 
sidv  for  the  entire  i  1     sm  |  lie  horizontal  sti.cl 
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\vhich  are-  enaincle<l  white    su\x.    is  n-nduits  for  the  liciht 
'u^les,  and  supi)orts  jor  the  lamp,  bdl  and  fare  register  cord 

'1,5 

'vithst.mding    the    steel    (onstruetioii,    the    entire    weight, 

le    with   180  A8  celU  of  battirv,   i*  about  30,000  lbs,  or 

^   r~5  lbs.  of   dead  weight   pir   -^  it^d   passenger      Careful 


design,  selection  and  diitrihiition  of  materials.  eUmmation  of  all 
useless  fixtures  and  weight  in  matenals,  such  as  the  arched 
instead  of  monitor  detk  roof,  the  open  instead  ot  the  full  bulk- 
heads, etc,  his  made  possible  this  great  reduction  in  dead  weight 
and  still  ijermitted  a  safe  factor  of  streinptb. 

Ihc  interior  ts  pro\nkd  with  10  cp.  lamps  1  here  n,  5uch  a 
lamp  on  vaeh  platform,  and  lamp  of  larger  eapaeit.*  m  each 
Ikadhght  carried  in  multiple  arc,  so  that  any  niunber  may  be 
Hse-d,  and  their  cunent  is  taken  from  a  «pccjal  set  of  battery 
*ells,  winch  are  charged,  however,  in  series  urth  the  power 
batter}. 

The  truck,  which  is  herein  illusfate-^,  i&  of  intcresttng  con- 
st luctior      It  Is  what  Is  known  a^  the  Ma\imuin  Traction  typo 
md  III  It  an  entirely  new   method  of  dcsicii  is  followed       fhe 
I  vies  ,tre  of  ehronie  Steel  I  beam  sections,  ,.ach  fornt'd  with  3'^ 
m   ends  inserted  into  the  bearmg.s^  which  are  01  the  "RolKvay" 
i\pi,    md  are  contnmcd  m  the  huii  of  (he  wheel     The*c  bearings 
Lhmin.4tc  friclion  to  a  l.irt;c  exit  lit  and  arc  inexpcnsue  to  main-, 
iam      Ihc  avles  do  not  re\ol\e.  cni:\t  wlue'l  renating  independ- 
eiith    of  the   other,   therein    climiiiatinii    dl   wheel   clii>ping,   for 
tvmpk,  on  a  taniicrt  tr.iek  lueaus<'  of  the  varjing  dianreter  of 
ill  car  whi'ds,  ,ind  putunlarK    at   ntrves  iuv-nusc  ot   the   mde- 


*\TlinOftoi'    sKiKV.I     B'lTmOi     «    \K 

IKiahm  .iction  of  ijjch  wheel  R\  this  uisi.  ,.1  m  the  ejld 
Mieib'id  whereb.\  the  wheels  ;ne  rigid  with  lh».  a\le  and  the  axle 
Is  d!i\en»  imich  of  the  friction  loss  is  ehminatcd,  less  pow€r  is 
lonsumed,  .md.  mcidcntalh,  rail  eorruaatn-u  1^  overcome 

A*;  Usual  m  niavimum  tr.uihtn  irueks,  the  Ikach  \Li\iniatrt 
I  raclion  tniek  carries  the  Icid  pimeipally  on,  the  driving  or 
large  wheel*.,  and  each  driving  wheel  is  independently  driven  by 
a  lo  hp  motor,  the  l.K.ition  ot  which  is  shov\n  plainly  in  the 
illustration  lour  <?uch  motius,  provided  with  ball  bearing 
joitrnaK  arc  required  tor  each  car.  They  have  ample  Capacity 
lor  (he  loads  ,md  sp<td  requiud,  iiave>  u  safe  factor  for  ovef" 
load"-,  md  are  esjR'ei.iHv  smooth  it  :ieevlcration  Oka -acetylene 
weidniii  has  been  reasoned  to  tlw  ugliout  the  truck,  which  con- 
tains no  boltb^  or  iivets.  and  m  t.tct  the  somewhat  novel  applica- 
tion ot  this  proiis>  j..  in  evidciiee  m  seve^ral  quarters  m  connec- 
tion with  the  st(.il  underiramc  Ihe  provisions  ntade  for  motor 
suspension,  especially  in  conncctie-m  with  the  chain  drive,  which 
can  be  readilv  m.imt.nned  at  the  desired  tautness;  the  details  of 
(he  timk  and  tin  spung  .uMkui,  an  ospmallv  well  worked  out. 
I'lOth  hand  and  air  br.ikes  are  provide <i  in  (iie  nr  under  con- 
sideration. 

The  Etlison  battery,  as  applied  to  Beach  cars,  has  a  mileage 
eMpacitv.  per  snmle  noriml  chargi,  at  the  normal  low  charging 
late,  and  lor  seven  hours,  at  from  60  to  100  miles  m  the  single 
iiuck  cars,  and  from  80  to  155  rpiles  in  the  double  truck  cars,  this 
p  irticular  car  has  a  range  per  bittery  charge  of  ir?  miles,  using 
iSo  AS  cells  I5y  givinc  tbo  bitterv  short  intermediate  charges, 
or  "boosts."  of  from  5  to  ^o  minuti  s  duration  eich,  occasionally 
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during  the  day's  work,  a  much  greater  mileage  may  be  obtained 
without  damage  to  the  battery  and  at  a  lower  average  power 
consumption.  The  average  watt  hour  efficiency  of  the  Edison 
battery  is  6l  per  cent,  based  on  the  normal  battery  charge  men- 
tioned above.  The  average  watt  hour  efficiency  on  the  short 
intermediate  charges  or  "boosts"  at  the  high  charging  rate  is 
about  98  per  cent.,  therefore  the  efficiency,  when  operating  the 
battery  on  the  normal  charge,  together  with  the  "boosts"  occa- 
sionally, brings  the  average  efficiency  of  the  battery  up  to  80  or 
85  per  cent.,  according  to  the  skill  used  in  charging  the  batte  >. 
The  cost  of  keeping  the  Edison  battery  full  of  pure  water, 
and  renewing  the  21  per  cent,  solution  of  caustic  potash  and 
water  once  every  eight   months,  averages  rbnut  3  mills  per  car 


mile,  and  this  is  all  the  battery  maintenance  required  to  ket  the 

battery  up  to  its  highest  efficiency.    The  Federal  Storage  B.  tery 

Car  Company,  manufacturers  of  this  car,  have  data  to  in  cate 

that  the  battery  will  endure  in  ordinary  car  operation  for  a  ong 

period   of   years.     They   have   been   in    use,    wicnout    impi  tant 

deterioration,  for  five  years,  and  there  is  no  reason  to  doub  'hat 

they  would  not  last  as  long  as  other  ordinary  railway  equip  ent. 

Estimating  the  cost  of  operating  these  cars,  including  ew, 

cost  of  power,  and  basing  the  cost  of  battery  on  the  guarii  .eed 

life  only,  and  including  depreciation  of  the  electric  motor-  car 

structure,   truck,  etc ,  with  interest  and   all  fixed   charges,  t  is 

thought  that  15  cents  per  mile  will  cover  the  entire  oper  'ing 
expense. 


Bettendorf  Steel  Gar  Plant 


The  late  W.  P.  Bettendorf  was  a  man  whose  inventive  and 
mechanical  genius  has  never  been  questioned,  and  the  mag- 
nificent plant  that  stretches  along  the  Mississippi  river  for  nearly 
a  mile  stands  as  a  monument  to  his  ability  for  the  building  of 
the  organization,  which  is  to-day  conducting  one  of  the  most 
successful  manufacturing  enterprises  that  furnishes  equipment 
to  the  railroads  of  this  country.  Probably  Mr.  Bettendorf's 
personality   and    his   genuineness   have   been    largely   responsible 


suniid  large  iiroportions,  and  in  connection  with  it  was  !■  .;un 
the  manufacture  of  some  railway  equipment  specialties.  As- 
sociated with  him  in  his  business  enterprises  was  his  bro  ner, 
J.  W.  Bettendorf,  on  whom  a  great  deal  of  the  responsibility  for 
the  successful  conducting  of  the  business  fell,  and  to  w'nom 
large  credit  is  due  for  the  present  large  proportions  to  which 
the  company  has  developed. 
The  invention  by  W.  P.  Bettendorf,  and  the  manufacture  of 


GENERAL  VIEW  OF  BETTENDORF  STEEL  CAR  PLANT,  BETTENTORF,  IOWA. 


for  the  loyalty  an<l  the  enthusiasm  of  the  men  who  were  asso- 
ciated  with   him  in   the  building  of   the   Bettendorf  mdustry. 

In  1886  Mr.  Bettendorf  went  to  Davenport,  la.,  for  the  pur- 
I>ose  of  engaging  in  the  manufacture  of  metal  wheels.  He  had 
patented  a  new  and  novel  metal  wheel  and  a  method  of  manu- 
facturing it.  Within  a  short  time  he  had  established  the  suc- 
cess of  the  new  enterprise ;  and  the  decided  merit  of  the  new 
wheel,   which   at   once   monopolized   the   market    for   a  product 


the  I-beam  car  bolsters  by  the  Bettendorf  company,  marked  the 
beginnings  of  a  railway  supply  manufacturing  concern  wi  ich 
had  a  most  phenomenally  successful  growth  within  a  period 
of  a  few  years.  Following  the  invention  of  the  I-beam  ijol- 
sters  came  the  one-piece  cast  steel  truck  frames  and  other  '^eel 
parts  for  the  railway  freight  car.  The  immediate  success  winch 
marked    the   introduction    of   these    various    r.nlwa\     freight    :ar 


I'LAX    OF    CAR    SHOP    AND    STEEL    FOUNDRY;    BETTENDORF   AXLE    COMPANY. 


of  that  kind,  has  made  it  to-day  the  leading  wheel  for  agricul- 
tural implements. 

Always  of  an  inventive  turn  of  mind,  Mr.  Bettendorf  next 
invented  and  became  the  patentc?  of  a  steel  gear  for  farm  wag- 
ons and  other  vehicles,  and  closing  out  his  interest  in  the  metal 
wheel  plant,  he  organized  a  company,  with  himself  at  the  head, 
for  the  manufacture  of  the  wagon.     This  business  quickly  as- 


specialties  determined  the  inventor  to  devote  his  attention  il- 
most  exclusively  to  the  manufacture  of  steel  railway  car  p;  ts, 
and  eventually  cars  in  their  entirety.  The  necessity  soon  e- 
came  apparent  for  the  establishing  of  a  large  separate  plant  or 
this  purpose,  and  a  site  comprising  about  40  acres  was  secured 
in  1902,  and  the  first  buildings  now  comprised  in  the  pref'^t 
plant  were  erected.     The  location  selected  was  just  east  of  '  '* 
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•nits  of  Davenport,  where  a  new  town  was  laid  out  and 

the  name   of    Bettendorf. 

indefatigable  energy  of  W.  P.  Bettendorf,  together  with 

.echanical  knowledge  and   experience   and   his   remarkable 

-  for  organization,   within  a   few  years  evolved  a  business 

^e  proportions.     Last  year,  when  the  business  was  only 

rhe  threshold   of   its    success,   its   founder,  while  most  ac- 

devoting  himself  to  the  enlargetnent  of  the  plant  and 
isiness  in  every  direction,  was  suddenly  stricken  and  died 

;rnc  3,   IQIO- 

\V,  Bettendorf,  who  had  been  associated  with  his  brother 

the  beginning,    shouldered   the   added   responsibility   and 
work  to  carry   forward  and   complete   the  plans  for  the 


fabricating  and  erecting  shop  1400  by  250  ft.,  which  is  a  steel 
frame  and  brick  building,  60  ft.  high,  making  one  large  main 
shop  2,100  by  250  ft.  There  has  also  been  erected  a  large  steel 
foundry,  with  wings  arranged  as  shown  in  the  illustration.  To 
the  south  of  the  main  shop  is  the  power  house,  220  by  50  ft.,  ma- 
chine and  blacksmith  shop,  380, by  50  ft,  and  the  storehouse,  320 
by  160  ft.  !  .\-;.  •;'; 

In  the  main  shop,  where  the  underframes  and  cars  are  fab- 
ricated and  erected,  there  are  fifteen  electric  traveling  crares 
of  from  3  to  10  tons  capacity,  having  approximately  60  to  70 
ft.  spans.  In  the  older  section  of  this  shop,  which  is  divided 
into  five  bays,  are  manufactured  bolsters  in  two  bays  and  small 
car  parts  and  truck  spriiigs  in  two  bays,  the  center  bay  being 


BETTENDORF   STEEL   FOUNDRY. 


lurtiiv;  enlargtment  of  the  Bettendorf  industry.  The  Betten- 
dori  company,  with  J.  W.  Bettendorf  at  its  head,  and  ably  as- 
sisted by  J.  H.  Bendixen,  its  vice-president,  with  a  large  and 
cxpenenced  organization,  aims  to  develop  at  Bettendorf,  la., 
the  most  comprehensive  plant  in  the  country  for  the  manufac- 
ture of  steel  railway  car  underframes  and  parts,  and  eventually 
of  steel  cars  of   every  description  in  their  entirety. 

With  the  several  tracts  recently  purchased  the  grounds  now 
in  use  cover  an  area  of  about  100  acres,  and  the  buildings  have 
a  total  aggregate  floor  space  of  upwards  of  800,000  sq.  ft.,  or 
about  18  acres,  that  is  under  roof.  From  the  east  side  of  the 
foundry  to  the  tracks  at  the  west  end  of  the  main  shop  is 
nearly  a  mile,  and  the  total  acreage  of  the  land  now  owned  by 
the  company  on  which  the  present  plant  is  located,  and  that 
which  is  held   for   future  extension,  amounts  to  240  acres. 

riie  original  shop  was  a  brick  structure  700  by  240  ft.  and 
in  lii.;  recent  improvements  there  has  been  added  to  i.t  a  main 


used  principally  for  storage  ar.d  assembling  of  parts.  In  the 
transfer  bay,  between  the  old  and  new  sections,  are  located 
cranes,  magnets,  etc,  for  distributing  material  from  the  old 
shop  to  the  fouc  bays  of  the  new  addition.  In  the  new  sec- 
tion the  two  north  bays  are  ^ised  for  the  erection  of  under- 
frames of  steel  cars.  In  the  next  bay  floors  and  sides  are  ap- 
plied and  in  the  south  bay  small  parts  and  specialties  are  stored. 
There  are  39  hydraulic  presses  ia  this  shop,  ranging  in  capacity 
from  50  to  250  tons,  all  of  which  have  been  specially  designed 
and  built  by  the  Bettendorf  Company.  Running  through  the 
shop  longitudinally  are  eight  full  gauge  tracks  connecting  with 
the  yard  track  system.  Two  locomotives  and  two  locomotive 
cranes  are  used  for  transporting  material  around  the  yard. 
The  heating  of  the  shop  is  by  Evan-Almiral  hot  water  system, 
having  75,000  sq.   ft.  of   radiation. 

In   this   shop   are   manufactured   the   Bettendorf   underframes 
for  freight  cars,  of  which  the;e  are  new  45,cco  in  use,  as  well 
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during  tlu  day's  work,  a  much  greater  mileage  may  l>e  obtained 
without  damage  tu  the  battery  aud  at  a  lower  average  power 
consumption.     Tlie   average   watt   hour  cfliciency  of   the    ICdi-on 

''■;  battery  is  fii  i)i  r  ceni.  based  on  the  normal  battery -charge  men- 
tioned above,  'fhc  averiige  watt  hour  efticiency  on  tlic  short 
intcrrrtediate  Ghargos  or  "boosts"  at  the  higli  charging  rate  is 
about  98  per  cent.,  therefore  the  efticiency,  when   oi)eratiiig  tlie 

;    battery  on  the  normal  charge,  together  with  the  "boosts"  ocea 
sionally,  brings  the  average  efticiency  of  the  battery  up  to  So  ^r 
.    85  per  cent.,  according  to  the  skill  used  in  charging  the  battt   : . 

.  '  The  cost  of  keeping  the  Edison  battery  full  of  pure  water. 
and  renewing  the  21  per  :ce«t,  solution  of  caustic  potash  and 
water  once  cyeigf  eiy In   inonth^.  averagt^  rlmut   ,^  mills  per  car 


mile,  and  this  is  all  the  battery  maintenance  required  to  Vti 
battery  up  to  its  highest  efficiency,     llie  Federal  Storage  B 
Car  Company,  manufacturers  of  tliis  car.  have  data  to  ir. 
that  the  battery  will  endure  in  ordinary  car  operatiot^  for  t^, 
period   of  years.      They   have   been   in   U'^c,   witiiom    i;i)i, 
deterioration,  for  five  years,  and  there  is  no  reason  to  douV 
they  would  not  last  as  long  as  other  ordinary  railway  equii 
Estimating   the  cost   of  operating   these   cars,   including 
cost  of  power,  and  basing  the  cost  of  battery  on  the  guar;. 
life  only,  and  including  deprcciati<^n  of  the  electric  molr.; 
structure,  truck,  etc .  with  interest  and  all  lixcd  charges, 
thought   that   15   cents  per   mile  will   cm-t   the   entire   ope: 
expense.  y:.     ;-.,;■-.  ...y..'';  ^.;..;■•w.^■ 


i..  • 
ted 


Bettendorf  Steel  Car  Plant 


J  he   late   W.  J'.    Bettcndorf    was   a   man   wiio-;-   in\unive   and  .-rnu  d    l.ivi,^:   itroporiion-,   and   in  comiection'  wiih   it    wai  ''. -^j 

niechamcal   geiiiits    has    never    been    (jni^lioned,    and    the    mag-  the    manufacture    of    some    railway   equipment    specialties,     Ai^ 

nificent  plant  that  stretched  along  the  Mississippi  river  for  nearly  >ociated   with   him   in   his  business   enterprises  was  his  br"    er, 
.    a"  m'^e  stands  as  a  monument  to  his  ability  for  tlie  building  pf  v "  *|.  \V.  Bettendorf,  on  whom  a  great  deal  of  the  responsibilit 

the   ort,';inf/ation,   which   is   to-day   coixlnctin^    oiu-    of   the   nio-t  the    successful    comhicting    of   the   business    fell,    and    to^  v.   .oir. 

succes-ful   manufacturing  enterprises   that    lurnishe>.   equipment  large  credit  is  due    for  ilie  present  large  proportions  to  ..n'-sch 

to   the   railroads    of  this   country.      Probably    Mr.    P.ettendorf's  the  company  has  developed.  .  .  '"^:^k''-,.^'::-'--yy'' ■„-\-^;r.':. 

.••.,ptfr5onalit\    .and    h\>   gemiinenes.s    jiave    luin    largely    responsible  i'lu-  huention  liv    W.   P.   Tiettendovf.   and  the  mnnufatftUT  .  of; 
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fur  I  tie   loyalty  .and  the  eiuluisia>in  of  tlie  nun   who  uere  asso- 
ciated  with    liim   in    the   buiMing   of    the    liettendorf   industry. 

In  1S86  Mr.  Bettendorf  went  to  Davenport,  la.,  for  the  pur- 
pose of  engaging  in  the  manufacture  of  metal  wheels.  He  had 
patented  a  new  and  novel  metal  wheel  and  a  method  of  nianu 
factnring  it.  Within  ;i  short  time  he  had  established  the  suc- 
cess of  the  new  enterprise;  ;uid  the  decided  merit  of  the  new 
wheel. "  which   at- once   nionopoli/ed    the    m.arkit    for    a   product 


•.tlu  I  beam  ear  bolsters  by  the  Bettendorf  company,  marker; 
beginnings  of  a  railway  supply  manufacturing  concern  w 
had  a  most  phenomenally  successful  growth  within  a  pe 
of  a  few  years.  Following  the  invention  of  tlie  I -beam 
sters  came  the  one-piece  cast  steel  truck  frames  and  other  - 
liarts  for  the  railway  freight  car.  The  immediate  success  u 
•ii.irked    the    iiiirodr.etiou    of    tin  se    \arions    r:iiKva\     friiybl. 
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01  tiiat  kind,  lias  luade  it  to-day  the  leading  wheel;  for  agricul- 
tural  implements.  ■,':     \  '  '  . 

Always  of  ah  iriventive  turn  of  uiind.  Mr.  Bettendorf  next 
invented  and  became  the  patenrec:  of  a  steel  pear  for  farm  wag- 
ons a!id  other  vehicles,  and  closing  out  his  interest  in  the  metal 
wheel  plant,  he  organized  a  company,  with  himself  at  the  head. 
for  the  maiuifacturc  of  the  w-agon.     'Jhis  business  quickly  as- 


spceialtie~  (leterinined  the  inventor  f  devote  his  attentioT' 
most  exclusively  to  the  manufacture  (•■i  st<cl  railway  car  f 
and  eventually  cars  in  their  entirety.  The  necessity  soon 
came  apparent  for  the  establishing  of  a  large  separate  plant 
this  purpose,  and  a  site  comprising  aliout  40  acres  was  seci: 
in  1902,  and  the  first  buildings  now  Comprised  in  the  pre 
plant  were  erected.     The  location  selected  was  ju<;t^ast  pt 
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f'':iMs  of  Davenport,  where  a  new  town  was  laid  out  and 
.;;.].>«•   name    of    Bettendorf.  - 

'rijidi'iatigable  energy  of  W.'  P.  Bettendorf^  together  witK 

„tjuinical  knowledge  and  experience  and  his  rcinarkhbK' 
:.  Wor  ofijanizauon,  within  a  few  years  evolved  a  husiness 
-'•"e. proportions.  Last  year,  when  the  business  \va~  Only 
•v'ie  tliresiiold  ''t   its  snccess,  its  founder,  while  ..uiOstac- 

•■Irvpting   hiniscll    to   the,  eidargenieiit   of  thvv'plant   and 

/Ai*«?*i  J"  every  clirection.  was  suddenly-  strickcli  and  died' 
■■■■i-':v^;- 1910.  -':'  ' 

L\v„  Bettendorf,  who  had  been  associated  with  his  brother 

r.hie  beginning,  shouldered  the  added  responsibihty  and 
.  .n'ork  to  .carry  forward  andconipletc  the  plaivs  for  the 


fabricatinf"-  and  erecting  shop  1,400  by  250  ft.,  which  is  a  steel 
frame  ami  brick  buildinji,  60  ft.  high,  making  one  large  main 
shop  2,100  by  250  ft..  There  has  also  been  erected  a  iar«e  steel 
foundry,  with  wings  arranged  as  shown  in  the  iUustrati«»u. .  j^o 
the  south  of  the  ntain  sh<jp  is  the  power  houi^e.  220  by  50  ftjina- 
cbine  and  bbcksrailh  :^hop,  380  by  50 -ft.,. and  the  siorclibusej  320 

In  tire;  main  sJi6p,Avhere  the  under  frames  and  cars  ire  lafcH. 
Vricatcd  and  erectod.  there  are  fifteen  electric  traveling  craVtc? 
of  from  3  to  10  tons  capacity,  having  approximately  60  to  7a 
ft.  spans.  Iii  the  older  section  of  tWs'  shop,  which  is  divided 
into  five  bays,  are  manufactured  holsters  in  two  bays  and  small 
njar  partS:,aml  truck  springs  in  twt>  bays,  tlte  tcHtcr.  bay  being 


V-'r-H-'-^:^^-.:''^ 
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■\|iif;-.\r"jv;Vrnl!tryvinent-  .tf  tl'.e  Bolteudori  industrv.  The  Betien- 
■;'«kfri;-:'>mpany.  with  J.  \V.  Bettendorf  at  its  head,  and  ably  as- 
•V'^^htt'i  i>y  J.  H.  Bendixen,  its  vice-president,  with  a  large  atid 
xp^HvUted- organization,  aiins  to  develop  at  Bettendorf,  la., 
.  the  .vflost  comprehensive  plant  in  the  country  for  the  manufac- 
;.jirtG,:-.-if. steel  railway  car  underfranies  and  parts,  anil  eventualiy, 
:S'or>Kiel:Wrs'jof  every  description  iri  their  entirety;,.;  '-..{^^z::-.' 
•• '.With  the  several  tracts  recently  purchased  tlie  ,aTr:unds  now 
.;^^);a.>.<'  cover  an  area  of  about  100  acres,  and  the  buildings  have 

V  a'.tet,ar  aggregate  floor  space  of  upwards  of  800,000  >"q.   ft.,  or 
;|ai)f4fi   18  acres,  that  is  under  roof.    From  the  east  side  of  the 

,   .fov.h'Irv   to   the   tracks   at   the   west    end   of    the   main    sliop   is 

V  neany,  a  mile,  and  the  total  acreage  of  the  land  now  owned  by 
'■•ihcXVjnipany  on  which  the  present  plant  is  located,  and  that 
: -.wlivj.- Is  held  for  future  extension,  amounts  to.  240  acres.  ,:.;..•. ; 

>.;•  IJ*'i-^. original  shop  was  a  brick  structure  700  by  240  ft.  and- 
■;'-JlM?1.i',- t^.cent  improvements  tliere  lias  been  added  to  i.l  a  main 


lised   principally    for  storage- ar.d.'i>'r<inbl int;   i>t    part*.      In    ihe 

transfer   bay,   between   the   old    and    new  >ection.s,    are   located 

cranes*   magnets,   etc.^  for    distributing  material    from   the  old 

shop  to  the  four  bays  of  the  new  addition.     In  the  new   seCr. 

tioil  the  two  north  bays  are   .iscd   for  the  erection   of  under- 

fr.unes  of  steel  cars.     In  the  next  bay  iloors  and  sides  are  ap- 

:  plied  and  in  the  south  bay  small  parts  and  specialties  are  stored. 

There  are  39  hydraulic  presses  ia  this  siiop,  ranging  in  capacity 

from  50  to  250  tons,  all  of  which  have  been  specially  designed 

and   built   by   the    Bettendorf   Company.     Running  througli   the 

shop  longitudinally  are  eight  full  gauge  tracks  connecting  with 

the  yard  track   systehi.     Two   locomotives   and   two   Incomntive 

cranes    are    used    for    transporting    niaterial    around    :hc    yard. 

-The  heating  of  the  shop  is  by  Evan-Aluviral  liot  water  system, 

:  having  75,000  sq.   fLof   radiatimi,     ;  <     jC  -"vVjV    J   '-^^  ?•:•::  • 

'    In  this  sluvp  are  numufactured  th<i   Betichdorf  mideffratnes 

for  freight  car.s.  of  whicli  thee  art;  im  iv  4.".':co  in  i:si,  .-is  well 
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as  complete  gondola,  flat  and  tank  cars  and  the  well-known  Bet- 
tendorf  I-beam  bolsters,  of  which  there  are  over  one-half  a  mil- 
lion in  service.  This  concern  is  also  gradually  going  into 
the  manufacture  of  complete  steel  cars,  and  in  fact  has  already 
turned  out  some  steel  box  cars,  which  are  now  being  tried  out 
in  service. 

All  of  this  equipment  is  manufactured  from  commercial  sec- 
tions, shaped  cold  in  specially  designed  hydraulic  presses  of 
great  power.     Powerful  lifting  magnets  are  very  generally  used 


2,500-TON    HYDRAULIC    PRESS    FOR    CENTER    SILLS. 

throughout  the  shop  for  handling  tlie  different  parts  and  com- 
pressed air  handling  and  feeding  machines,  specially  designed 
by  the  company,  form  a  most  interesting  part  of  the  equipment. 

The  main  machine  shop  is  devoted  entirely  to  the  building 
and  repairing  of  hydrauHc  presses,  machines,  etc.,  used  through- 
out the  plant.  It  is  thoroughly  equipped  with  up-to-date  and 
strictly  modern  motor-driven  tools  in  large  sizes.  A  S-ton  crane 
serves  the  shop.  The  blacksmith  shop  is  similarly  used  for 
building  and  repairing  tools  used  in  the  shop. 

The  steel  foundry  was  added  to  the  plant  last  year  and  is 
one  of  the  most  modern  and  thoroughly  well  equipped  plants 
of   its   kind   in   the   country.     All   of   the   equipment    for   rapid 
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tention.  Since  it  has  been  opened  the  company  has  fouuu  itself 
in  a  position  to  put  on  the  market  a  satisfactory  one-piec  cast 
steel  bolster. 

The  furnace  bay,  70  ft.  x  440  ft.,  is  equipped  with'  tw... 
70- ft.  span,  electric  traveling  cranes  for  handling  mol' 
castings ;  one  3-ton  electric  traveling  wall  crane ;  one 
70-ft.  span  ladle  crane  with  a  35-ton  main  hoist  and  a 
auxiliary  hoist  and  two  3-ton  jib  cranes  for  handling  tl. 
nace  spouts.  Through  this  department  is  a  continuou- 
conveyor  for  handling  sand  and  conveying  it  to  the  sane 
ers  in  the  sand  room.  The  two  molding  rooms,  each  26c' 
50  ft.,  are  equipped  with  two  5-ton,  48-ft.  span,  electric  t 
ing  cranes  and  miscellaneous  jib  cranes,  pneumatic  rai 
tools,  Bettendorf  molding  machines  and  core  machines, 
continuous  sand  conveyor  delivering  sand  at  the  variou- 
chines  from  the  sand  mi.xer.  The  sand  room,  240  ft.  x  ^ 
is  equipped  with  concrete  bins  for  sand  storage,  one  5-ton,  ,8-ft. 
span,  electric  crane  with  K  yard  grab  bucket,  two  25-toi;  con- 
tinuous heavy  sand  mixers  and  two  15-ton  facing  sand  mac  ines. 
The  annealing  and  chipping  rooms,  arranged  in  two  bay<  each 
400  ft.  X  50  ft.,  are  equipped  with  two  continuous  ami.  tljng 
ovens  of  the  Bettendorf  design  which  greatly  expedit.  the 
process  and  render  castings  of  a  uniform  quality.  A  ?» tten- 
dorf  hydraulic  press,  of  775  tons  capacity,  specially  designe!  for 
this  service,  is  used  to  straighten  and  test  the  truck  franus  to 
insure  perfect  alignment.  Five  ton,  48-ft.  span,  electric  travel- 
ing cranes  are  used  to  carry  castings  to  the  various  pans  of 
these  departments  and  for  loading  castings  on  cars. 

A  metal  pattern  and  machine  shop,  200  ft.  x  50  ft.,  occ  ipies 
another  bay  of  this  structure  and  is  equipped  with  the  neces- 
sary up-to-date  motor  driven  tools  to  build  and  repair  the  metal 
patterns,  molding  machines  and  other  machinery  used  through- 
out the  foundry.  In  another  bay,  140  ft.  x  50  ft.,  is  the  wood 
pattern  shop  on  the  upper  floor,  equipped  with  motor  driven, 
automatic  start  and  stop  planer,  joiner,  pattern  grinder,  saw 
tables,  band  saw,  lathe,  and  revolving  oil  stone.  On  the  ground 
floor  of  this  building  is  a  well  arranged  locker  room,  lavatory 
and   swimming  pool    for   the   convenience   of   the   employce>. 

The  town  of  Bettendorf  now  has  a  population  of  about  1,500 
people,  and  is  to  a  large  extent  under  the  control  of  the  Betten- 
dorf Axle  Company,  through  a  town  improvement  company. 
This  company  under  franchises  obtained  from  the  town  coun- 
cil has  put  in  a  system  of  water  works  to  supply  the  town  iVora 
an  artesian  well  and  a  stand  pipe  located  on  a  bluff.  The  im- 
provement company  also  supplies  electric  light  to  the  town  and 
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output,  accuracy  of  composition  in  the  metal,  and  positive  con- 
trol of  temperatures,  etc.,  have  been  installed.  Not  the  least 
interesting  feature  in  this  foundry  is  the  perfection  to  which 
the  annealing  process  has  been  brought  and  the  extreme  care 
used  in  annealing  the  many  complicated  castings.  While  this 
foundry  will  only  supply  a  small  part  of  the  castings  used  by 
the  company  it  is  planned  to  gradually  enlarge  it  until  probably 
one  of  the  largest  steel  casting  plants  in  the  country  will  be  lo- 
cated there.  At  present  it  is  used  principally  on  orders  that  re- 
quire immediate  delivery  and  on  castings  that  require  special  at- 


private  houses,  the  current  being  obtained  from  the  shop  en- 
gine room.  It  has  spent  about  $100,000  in  putting  in  the  w  ter 
and  lighting  plants  for  its  employees'  homes. 


The  New  York,  New  Haven  and  H>.rtford  R.  R.  has  ^'X 
one  circuit  for  telephone  train  dispatching,  that  running  f  L>in 
New  Haven  to  Shelburne  Falls,  involving  about  100  miles  of  wire 
and  40  stations. 
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NEW  EIGHT  CHANGE  SPEED  BOX 


i  he  high  development  which  has  been  so  characteristic  a  feat- 
i.;\'  of  the  American  Tool  Works  Company's  output  in  recent 
v..'.rs,  has  been  largely  the  result  of  a  most  thorough  and  per- 
sitient  effort  to  include  in  the  re-design  and  betterments  of 
cMSting  machines  every  possible  detail  which  might  have  any 
inhuence  on  the  future  utility  of  the  finished  product.  To  this 
end  the  several  parts  have  been  made  the  subjects  of  many 
tlaborate  tests,  and  more  research  has  been  in  evidence  toward 
scv  tiring  the  desired  ends  than  it  might  well  be  beHeved  would 
be  devoted  to  a  component  mechanical  part,  and  one  already  of 
proved  efficiency.  Nevertheless  this  exactitude  has  been  exer- 
cised; and  it  is  safe  to  assert  that  in  the  present  output  of  this 
company  the  various  details  represent  all  that  long  experience 
and  mechanical  skill  can  dictate,  a  fact  well  borne  out  by  the 
elegant  and  substantial  appearance  of  the  machine  tools,  and 
their  immunity  from  adverse  criticism. 

In  reviewing  just  what  has  been  accomplished  in  connection 
with  improving  the  various  parts  the  all  important  speed  box 
stands  out  prominently  as  an  example  of  a  detail  which  has 
been    brought    by    this    firm    to    its    very    highest    refinement. 
Applied  to  the  4,  S,  6  and  7  ft.  plain  and  full  universal  triple 
geared   radial   drill,   as   herein    illustrated,    it 
represents  a  development  in  this  construction 
which   will  probably  stand   unique   for   some 
time  to  come. 

Although  the  speed  box  mechanism  is  of 
very  simple  construction,  which  was  in  fact 
the  feature  particularly  aimed  at  by  the  de- 
signers, the  power  is  nevertheless  such  that 
it  will  enable  a  6  ft.  American  radial  drill 
to  pull  an  8  in.  pipe  tap.  A  compound  tum- 
bler gear  is  employed  to  obtain  the  speed 
clianges,  and  this  in  connection  with  four 
gears  on  the  cone  provides  8  changes  by 
means  of  only  7  gears.  These  changes,  in  connection  with 
the  triple-geared  head  mechanism,  makes  provision  for  24 
spindle  speed.  These  speeds  may  be  easily  changed  with- 
out shock  to  the  driving  mechanism,  as  the  cone  gears  are 
kept  rotating  while  changing  speeds  by  means  of  an  auxiliary 


The  tumbler  lever  is  located  in  its  various  positions  by  a 
notched  plate,  which  prevents  the  gears  from  being  improperly 
engaged  and  also  prevents  the  shifting  of  the  tumbler  lever  until 
the  auxiliary'  drive  is  thrown  into  operation.    After  the  tumbler 


APPLICATION    OF    SPEED    BOX    TO    RADIAL    DRILL 

lever  is  located  it  is  securely  locked  in  its  position  by  a  latch 
and  locking  pin,  thus  preventing  the  tumbler  gear  being  thrown 
out  of  mesh  under  heavy  strains,  and  also  preventing  destruc- 
tive vibration  and  rapid  wear  of  the  gears  with  the  consequent 
noise  and  loss  of  efficiency. 

All  driving  gears  in  this  design  are 
made  from  a  special  g^ade  of  steel  car- 
bonized and  hardened,  and  are  cut  with 
Brown  and  Sharpe  20"  involute  cutters, 
which  form  a  pointed  tooth.  This  has 
been  found  to  be  the  only  proper  and 
satisfactory  tooth  to  use  in  a  tumbler 
gear  mechanism,  as  it  permits  engaging 
the  gears  without  shock  or  clashing. 
To  guard  against  the  former  an  ab- 
sorber in  the  line  of  drive  takes  care 
of  all  shocks  and  strains,  thus  insuring 
long  life  to  the  driving  mechanism. 

This  style  of  box  is  readily  inter- 
changeable with  the  four-step  cone  pul- 
ley regularly  furnished,  and  an  Ameri- 
can radial,  equipped  with  this  drive,  can 
be  easily  converted  into  a  motor  driven 
machine   at   anv  time. 


TNE   NEW   EIGHT-CHANGE   SPEED   BOX. 


'ive  between  the  pulley  and  cone  shafts  which  is  automatically 
^■'gaged  and   disengaged  by  the   raising  and   lowering  of  the 

-i'nbler  lever  when  changing  from  one  speed  to  another.  This 
'  uxiliary  drive  is  positive  in  its  action,  and  is  operated  through 
■'•    friction    clutch    which    may    be    adjusted    as    required.     The 

".xiliary  drive  is  used  only  in  making  speed  changes. 


The  New  Haven  Roao  has  for  some 
time  employed  the  staff  system  between 
Middletown    and    Cromwell,    Conn.,    and 
is    now    making    use    of    it    in    Rhode 
...;;  Island.      It    is    a    development    of    the 

old-time  English  staff,  which  from  the  earliest  days  of  railroad- 
ing has  been  employed. 


According  to  the  Government  Reports,  there  is  a  need  for 
railroad  ties  in  Chile,  as  there  is  a  requirement  this  year  for 
100,000  ties  with  a  pronounced  scarcity. 


\Mi:i<h  .\.\   ]:\(.im{|-:k   and  railkoad   iul  kxal. 
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lis  complete  ftomlola,  llat  and  tank  cars  and  the  well-known  Bei- 
tendorf  I-beam  boUters,  of  which  there  are  over  one  half  a  mil- 
lion in  servioi'.  I  Iiis  concern  is  also  gradually  j;""'y  """ 
;  4lie- mai'nf;k-ture  of  complete  steel  cars,  anil  in  fact  has  already 
!  turned  Ont  Jotne  steel  box  cars,  wliich  are  mnv  l)ein!;  tried  out 
in  service. 

AH  ol  this  cqnipment  is  manufactured  from  connnercial  sec- 
tions, shai>ed  cold  in  specially  designed  hydraulic  presses  of 
gTt:at. :i»u\\f  r       I'^wertnl  liftiiiy   inaynets  are  \^•\^y  ueiierallv    used 


?^.'^  ^■;v^^  Vc  ?«50P-TON    HYPRAUUC    PRESS   FOR   CENT?*    !Ml.t§,'  .V/> 

throiighcnit  the : shop   for   handling-  the  i^iffcivent  parts'  ami  'cotii- 

'./.■    pressetl  air  lumdlint'    and   feeding  itlachines,  specially  desigutd 

by  th«  company,  form  a  niost  interestiiiii  part  of  tiie  equipment. 

The    main   machine   shop   is   devoted   entit'ely   to   the   building 

';"     and  repairing  of  hydraulic  presses,  niachiius,  etc.,  n^ed  tluuugii 

out  the  pKlrit.     It  is  thoroughly  equipped   witli   up-to-date  and 

strictly  modern  niotf>r  driven  tools  in  large  >izes.     .\  5-ton  crane 

serves    the    shop.      The    blacksmhh    shop    is   similarly    used   ior 

building  and  repainngi  tools  used  in  the  shop,    '; :' i 

;;v>   The  steel  /ouivrlry  was  added  td  the  plant  last  year  and  is 

■  ■''y'cme  of   th€  most   iticklern   and   lhoroui;ldy   well   equipped   plants 

:.\:'    of    it-    kincl    in    the  fountry.      .Ml    of    tlie    cquipnu  iit    for    rapid 
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tention.  Since  it  has  been  opened  the  company  has  fouii.  -.^n 
in  a  po>ition  to  juit  on  t!io  in:irket  a  satistact'iry  one-pict.  .'cm* 
.•>leel  bolster. 

Tile  furnace  bay,  70  ft.  x  440  ft.,  is  equipped  with  t>v>-  U.^, 
70  ft.    span,    electric   traveling   cranes    for    handling   mo!'- 
castings;    one   3-ton    electric    traveling    wall    crane;    one 
70- ft.   span   ladle  crane   with   a  35-ton   tnain   hoist   and   ; 
au.xiliary  hoist  and  two  3(011  jib  cranes   for  liandiing  ti 
nace    spouts.     Through    this    department   is    a    coininuoii- 
convcyor   for  liandling  sand  and  conveying  it  to  the  san- 
ITS  in  the  sand  room.      I  be  two  molding  rooms,  each  3tH 
50  ft.,  are  equipped   witii   two  5  ton,  48-ft.   Span,  electric  'y 
m>;    cranes    and    mi-rellaneous    jib    cranes,   pneumatic   ra; 
tools,   Bettendorf   molding  machines   and  core  machines, 
■ontinuous   sand   conveyor   delivering  >and  at  the   variotr 
•  bines  from  tlie   sand  mi.xer.    The  sand  room,  J40   ft.  x   • 
IS  equipped  with  concrete  bins  for  sand  storage,  one  S-ton. 
-pan,  electric  crane  with  J^S  yard  g;rab  bltCkct,  tWQ  2S-tpi 
liiiiioiis  iieavv   sand  mixers  and  two  15-ton  facing  sand  ma 
riie  annealing  and  chipping  rooms,  arranged  in  two  baV; 
too  ft.  X  50  ft.,  are  equipped  with  two  cominuous   an;- 
ovens   of    the    Bettendorf    design    which    greatly    expedit 
process   and   n  inKr   c:istini;s   of    a   uniform    (piality,     A    lv';Xer>: 
dorf  hydrauhc  press,  of  775  tons  capacity,  specially  desigJKvW 
this  service,  is  used  to  straighten  and  test  the  truck  f ran    -.{•> 
insure  perfect  alignment.     Five  Ion,  48-ft.  span,  electric  1:  ixl- 
■pg  cranes   are  used   to   carry  castings  to  the  various  ^iij.s  6f 
these  departments  and  for  loading  castings  on  cars..  .    ' V.^   ■;  •   ; 
'    A  metal  pattern  and  machine  shop,  200  ft,  x  50  ft.;  sOcl.*;i>i^i 
.tnoibcr   b;iy  of  this   structure  and   is   tquipped    with   the  '  ' 
•-ary  up  to-date  motor  driven  tools  to  build  and  repair  the  •  .d  . 
patterns,  molditig  luachincs  and  other  machinery  used  .thr.i.Vsfs^" 
out  the  foundry.     In  another  bay,  I40  ft.  .X  50  ft.,  is  the  .,  . 
pattern   shop  on  the  upper  floor,  equipped  with   motor  •  I  ■.:>.::, 
automatic    start    and    stop    plant-r,    joimr,    pattern    grindci.-SiW 
tables,  band  saw,  lathe,  and  revolving  oil  stone.    On  the  gi';)vii}4 
tloor  of  this  building  is  a  well  arranged  locker   room,  la\  ;V>r: 
and   swiinming  poo]    for   the   convenience   of   the  enipk'yi  .- >. 

The  town  of  Bettendorf  now  has  a  population  of.  about  i;S06 
peofde.  and  is  to  a  large  e.xtent  under  tlie  control  of  the'.B«>:<: 
dorf   .-^xle    Company,    through    a    town    improvement    con.,  >• 
Ihis  company  under  franchises  obtained   from   the   town  .    •; . 
cil  has  put  in  n  systt'tn  of  water  works  to  supply  the  town    n; 
an  artesian  well  and  a  stand  pipe  located  on  a  bluflf.     fli!  .;:. 
t'ro\,iii, ut  company  also.supi>lics.clcctric  Uglu  to.  the  town  .i^:. 
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output,  accuracy  of  cpnippsition  in  the  metal,  and  positive  con- 
tra)!, of  temperatures;  etc,,- have  been  installed.  Not  the  least 
interesting  feature  in  this  foundry  is  the  perfection  to  which 
the  annealing  process  has  been  broiiglit  and  the  ext'-cmc  care 
used  in  annealing  the  many  complicated  castin!.;s.  While  this 
foundry  will  only  supply  a  small  part  of  the  castings  used  by 
the  company  it  is  planned  to  gradually  nilari^e  it  until  probably 
one  of  the  largest  steel  casting  plants  in  the  country  will  be  lo- 
cated there.  At  present  it  is  used  principally  on  orders  that  re- 
quire immediate  delivery  and  on  castings  that  require  special  at- 


private  houses,  tlic  current  being  obtained  from  the  shof 
gine  room.  It  has  spent  about  $■100,000  in  putting  in  the  ■ 
and    lishting  plants   for  its   employees'   homes.  .■'-•;■:    ■  .- 


The  Xkw  York,  New  H.wen  and  Hertford  R.  R.  has      '.^ 
one  circuit   for  telephone  train  dispatching,  that   running  ^    "^ 
New  Haven  to  Shelburne  Falls,  involving  about  100  miles  of  i^if*^ 
and  40  stations.  ••'•,;  vt.  . 


lyii.  AMERICAN    EXGIXEKK    AXU    KAILROAD    lOURX  \E 
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NEW  KKJHT  CHANGE  SPEED  BOX 


?-  ■"  ,^Fie  high  devtrlopmcnt  which  has  been  so  characteristic  a  feal- 

.;\r.j;>.  of  the   American    lool   Works  Company's  output  in   recent 

:  .  ■  .'.-nrsi  has  been  largely  the  result  of  a  most  thorough  and  per- 

v,-^*!'  itant.  effort    to    include    in    the    re-design    and    betterments    of 

lA-'i^i>tiiig  machines  every  possible  detail  which   might  have  any 

l..;;,;'v.Y;jence  on  the  future  utility  of  the  finished  product.     To  this 

r 'tV^M*^  stvcral  parts  have  been  made  the   subjects  of  many 

•'liiT' -irate  tests,  and  more  research  has  been  in  evidence  toward 

{'  '  .v-'Virinu  the  desired  ends  than  it  might  well  be  believed  would 

■  \"!:'  ]i<:' •. kvoted  to  a  component  mechanical  part,  and  one  already  of 

r'.i  ■pt.v^ed  efficiency.     Nevertheless  this  exactitude  has  been  exer-- 

I;  and  it  is  safe  to  assert  that  in  the  present  output  of  this 

;.aiiy   the   various   details  represent   all  that   long  i.xi)crience 

:'•;  mechanical   skill  can   dictate,  a  fact  well  borne  ont  by  the 

(^;jant   and    substantial   appearance  of   the   machine   tools,   and 

-     .!L\ir  immunity  from  adverse  criticism. 

■"'^^'Un  reviewing  just  what  has  been  accomplished  in  connection 
V^v.ufifv  improving  the  various  parts  the  all  important  speed  box 
''litiLnds  out  prominently   as   an   example   of   a   detail   which   has 
.....••'' ;>c>»i    brought    by    this    firm    to    its    very    liighest    retinement. 
y.*,.yiinjilicd  to  the  4,  5,  6  and  7  ft.  plain  and   full  universal  triple 
.  ,','jie;\j-ed    radial    drill,    as    herein    ilhistraied,    it 
■i^ents  a  development  in   this  construction 
ii    will   probably   stand    unique    for   some 

. ^ /^'-xikifi', to  -cortie^ . '•'^v ■; "■. ''''■''' ''3'.- ''ir^-ij : /•  '■' :  ■,•'■>;;■"■■  ^ 

^  ••: ,';:Mth6ughi   the   speed   box    mechanism    is   of 

■';i;.'i^.f-.v  simple  construction,   which   was  iii    fact 

-;  vrliiJ^ieature  particularly  aimed   at  by  the   dc 

:  •..; -(i^JMirs,  the   power   is   nevertheless   sttch   tliat 

.  v.;:;!. will  enable  a   6   ft.   American   ra<lial   drill 

;;';:./tp  p.uJI  an  8  in.  pipe  tap.     A  compound  tuni- 
; /'felcri^ieaf  is  employed   to   obtain   the  speed 

.'iringes,   'and    this    in    connection    with    four         ■■':^'i'-: 
,4''ii-^^^  provides    8   changes   l>y         '■ 

:-    -yiian?   of   only   7    gears.      These    changes,   in   connection    with 

tK-'  triple-geareei    head    mechanism,    makes    provision    for  .24 

-'•i:rdie    speed.       These    speeds    may    he    easily    changed    with- 

.     lilt   shpck   to   the   driving   mechanism,   as   the   cone   gears  are 

:    L"krji;t,>o|atit>g  while  ch.^inging  speeds  by  means;  of  .an  auxiliary 


The  tumbler  lever  is  located  in  its  various  positions  by  a 
notched  plate,  which  prevents  the  gears  from  being  improperly 
engaged  and  alSi>  prevmts  tin  shifting  of  the  tumbler  lever  until 
thcauxiliary- drive  is  .thrown  into  .oper.i?i.>ii.     .\ittr  tlic  tumbler 


lever  is  located  it  is  securely  lucked  in  its  position  by  a  latch  • 
and  locking  pin,  thus  pre\-enting  the  tumbler  gear  l>eing  throw  r. 
out  of  mesh  under  heavy  strains,  and  also  preventing  destnx- 
tive  vibration  and  rapid  wear  of  the  gears  with  the  consequent 
noise  and  ioss  of  c:fRciency:  \  V  t' ;  ■ ' 

r<,:\'ir:-^<^'i^'''  V  :   .-/^.S  '  ■  All   driving  gears  in   this  .design  arc 

made  froni  a  special  grade  of  steel  car- 
bonized and  hardened,  and  are  cut  witll 
IJrpjwij  and:  Sbarpe  sz6"  irtyolate  cutters, 
vwbich   form  a   poipted  tooth.     This  has 
/been    foynd  to   be   the   only  proper   and  - 
■  satisfactory  toeit1j:<p.  iiSe   in   a   tumbler 
gear  mechariisnv  as  it  permits  eneagiai^:. 
the    gears    without    shock    or    clashing. 
•  To    gtiard    against   the    former    a;i    ab- 
sorber in  tWe.  line  pt'.  drive  Stakes,  care 
of  all  shocks  and  strain^,  thus  insuring 
long  life  to  the  driving  mechanism. 

This    style  vOf    box    is    readily    iiTtcr- 
chan.geahle  with  the  four-step-  cone  pul- 
ley   reeularly   furnished,   and  -an   Ameri- 
can; radial,  equipped  with  this  drive,  can 
/be  easily  converted  into  amotHT  dtiyenv. 
.  machine  at  anv- time.  *.:■-/• 


TXE    NEW    EIGHT-CHANGE    SPEED   BOX. 

■^ ye  between  the  pidlt^  and  cone  shafts  which  is  automatically 
..!.-'"'^cd  and  disengaged  by  the  raising  and  lowering  of  the 
sV'iiilitl'  lever  wlien  changing  from  one  speed  to  another.  This 
/  'Xtliary  drive  is  positive  in  its  action,  and  is  operated  through 

•<  Jrtction  clutch  which  may  be  adjusted  as  required.  The 
,:-v.;<iihary  drive  is  used  only  in  making  speed  changes. 


)':y,:]     The  New  Haven  Roao  has  fpf  ?s<mie 

V,-'      time  employed  the  staff  system  between 
:   ; '^  • ,.  V.  V  > .  ;^   Middktown    and   Cromwell,    Conn  ,    and 
.^ ^^''' S/^^  ^:^^    i^    '^"^    "^^'^^S    use    of    it    nv    Kiip'^C^ 
V'' X '  t'-/'^'  '-''y'-'  //"  '■   isUndi  ;:- It;;  Is-  : a-;  development  v.p|'v..?tRe- 
old-time  English  staff,  which  from  the  earliest  days  of  railroail- 
ing  has  been  .eniploycd.         ;.;   . 


According  TO  the  Government  Reports,  there  is  a  need  for 
railroad  ties  in  Chile,  as  there  is  a  requirement  this  year  :fof 
ipp.ooo  tiesvvith  a  pronpunced  scarcity. 
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THIRTY-TWO  INCH  BACK  GEARED  CRANK  SHAPER 


The  accompanying  illustration  shows  a  32-inch  "Cincinnati" 
heavy  duty  back  geared  crank  sliaper,  recently  shipped  by  the 
Cincinnati  Shaper  Co.,  which  is  cf  particular  interest  on  account 


CINCINNATI     SHAPER    WITH     JIB    CRANE. 

of  the  equipment  which  accompanied  it.  This  latter  included  a 
constant  speed  motor  of  ten  horse-power,  belt  driven  through 
the  gear  box;  a  draw  cut  head,  with  power  driven  concaving  at- 
tachment, as  well  as  an  extended  circular  feeding  head,  operated 
by  both  hand  and  power  feed;  a  special  knee  table  with  tilting 
top,  the  top  being  30  in.  long  and  24  in.  wide ;  and  a  revolving 
jib  crane  of  1,500  lbs.  capacity.    Tiie  height  of  this  crane  is  9  ft., 


To  give  an  intelligent  idea  of  this  machine  sectional  views  ce 
given  which  clearly  illustrate  the  design.  As  will  be  noticed  n 
the  vertical  section  through  the  center  of  the  crank  wheel  .r 
main  gear,  the  journal  of  this  gear  has  two  diameters;  the  pi 
pose,  and  one  admirably  accomplished,  being  to  obviate  any  pc  ,. 
sibility  of  breaking  at  the  junction  of  the  gear.  A  very  pron  i- 
nent  point,  also,  is  the  close  proximity  of  the  rocker  arm  to  t  e 
face  of  the  gear,  made  possible  by  the  crank  block,  together  w.  h 
its  adjusting  mechanism,  being  set  well  into  the  face  of  tie 
gear,  thus  avoiding  the  usual  overhang.  Another  particularly 
appealing  feature  is  the  dish-shaped  form  of  the  side  of  t  .e 
column,  which  of  a  necessity  bears  all  of  the  working  strai  :s 
of  the  machine,  and  the  internal  braces  to  the  dish.  The  ba  k 
gears,  which  are  of  the  sliding  gear  type,  with  the  four-st  p 
cone,  or  gear  box,  afford  eight  cutting  strokes  to  the  ram.  T;;e 
ratio  of  gearing  is  such  that  with  the  size  of  the  cone  pulley, 
this  probably  becomes  the  most  powerful  shaper  of  its  stroke 
on  the  market. 

The  details  of  tlie  macliir.e  .-irc  of  much  interest,  and  all  ma- 
terial entering  into  its  construction  is  of  the  highest  class.  All 
shafts  are  of  high  point  carbon  steel,  and  all  are  accurately 
grt)und,  and  all  shaft  bearings  arc  amply  large.  The  flat  slidiiii,' 
surfaces,  as  well  as  the  surfaces  between  the  apron  and  the  talle 
are  hand  scraped  to  surface  plates.  The  pinions  are  of  cast  sted, 
and  all  mitre  gears  are  cut  from  solid  bar.  The  rail  is  deep, 
heavy,  ribbed  horizontally,  and  strongly  gibbed  to  the  column; 
the  cross  traverse  screw  is  provided  with  a  graduated  collar 
reading  to  .001  in.,  and  a  variable  automatic  feed,  which  is 
changeable  from  nothing  to  full  feed  while  the  machine  is  run- 
ning. Ball  bearings  are  provided  for  the  elevating  screw  under 
the  rail,  and  the  screw,  of  telescopic  form,  is  out  of  the  way  of 
falling  chips. 

The  head  swivels  to  any  angle,  and  is  graduated ;  the  locking 
device  is  simple  and  highly  efficient,  and  the  down  feed  screw  is 
provided  with  a  graduated  collar,  reading  to  .cor  in.  There  are 
full  length  taper  gibs  throughout,  adjustable  endwise  by  single 
screws;  viz.,  for  the  ram,  head,  rail  apron  and  crank  wheel  slides, 
affording  metal  contact  on  both  sides  of  the  gib.    This,  while  a 


"^"^ 


SECTIONS    OF    32-INCH     BACK    GEARED    CRANK     SHAPER. 


and  due  to  this  the  illustration  does  not  adequately  convey  the 
proper  size  of  the  machine,  the  weight  of  which  is  9,370  lbs. 

This  shaper,  which  has  the  widest  range  for  both  light  and 
heavy  work  possible  to  secure  in  this  tool,  has  been  designed 
with  ample  power,  but  the  fact  has  not  been  overlooked  that  it 
must  have  the  necessary  rigidity  to  withstand  the  peculiar  and 
excessive  strains  to  which  it  is  subjected.  The  system  of  jigs 
and  the  various  tests  to  which  the  parts  were  subjected  both  in 
the  manufacturing  and  in  the  finished  machine,  have  secured  ac- 
curacy, and  the  whole  results  in  as  perfect  a  tool  as  the  state  of 
the  machinists'  art  permits. 


more  expensive  construction,  is  said  to  be  preferable  to  gibs  wi  h 
set  screws  impinging  with  varying  pressures  at  the  several  poii  ts 
in  the  length  of  the  gib. 


American  Rail  Joints  are  used  extensively  in  England,  Ge- 
many,  France  and  Russia,  and  the  value  of  the  shipments  ru:'-» 
into  many  millions  annually. 


Old  Varnish  May  Be  Removed  from  a  metal  surface  by  dip- 
ping it  in  equal  parts  of  ammonia  and  95  per  cent,  alcohol. 
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FUEL  ECONOMY. 


WESTERN     CANADA     RAILWAY     CLUB. 


This  timely  subject  was  discussed  at  the  club  meeting,  Feb- 
ruary 13,  following  the  presentation  of  a  paper  by  T.  Duff  Smith, 
IiK !  Agent  of  the  Grand  Trunk  Pacific  Ry.  Mr.  Duff  considers 
the  kernel  of  the  whole  question  of  fuel  economy  to  rest  with 
tin-  motive  power  department,  or  especially  with  the  road  fore- 
man of  engines,  in  seeing  that  the  firemen  use  the  coal  intelli- 
izmtly  and  economicallj',  and  discussed  his  subject  largely  along 
tli'.'-f  lines. 


>(niE  ASPECTS  OF  THE  RAILWAY  OF  TO-DAY. 


RAILWAY   CLUB  OF   PITTSBURG. 


.\t  the  January  27  meeting  of  this  club  the  above  subject  was 
ably  presented  by  H.  W.  Thompson,  Supt.  Pennsylvania  Lines 
west  of  Pittsburgh.  The  author  discussed  the  various  questions 
of  the  hour;  competition,  consolidation,  the  merits  ot  Federal 
and  State  control  of  railroads,  rebates  and  many  other  asso- 
ciated topics  at  some  length  and  in  a  manner  which  rendered 
his  contentions  most  convincing.  The  paper  was  well  received 
and  was  accorded  an  animated  discussion. 

Future  meetings  of  this  club  will  be  held  at  the  Monongahela 
House  instead  of  the  Fort  Pitt  Hotel, 


SIGNALING  PRACTICE  ON   STEAM  ROADS. 


CANADIAN    RAILWAY    CLUB. 


At  the  meeting  on  March  7  of  this  club,  L.  R.  Clausen, 
Division  Supt,  Chicago,  Milwaukee  and  St.  Paul  Ry.,  presented 
a  paper  on  the  above  subject  which  was  received  with  excep- 
tional favor  as  a  timely  and  valuable  contribution  to  existing 
litorature  on  the  subject.  After  a  brief  historical  review  of  sig- 
naling the  author  considered  the  work  of  the  Signal  and  Main- 
t<  tiance  of  Way  Associations  at  some  length  before  proceeding 
With  an  analysis  of  the  functions  of  the  various  signals  now 
"1  vogue.  The  utmost  practicable  simplicity  in  railway  signaling 
V,  IS  advocated,  and  letters  supporting  this  view  from  various 
^"'Crating  and  executive  officers  were  read  by  Mr.  Clausen  as  the 
C'  nclusion  to  his  able  paper. 


CHARACTERISTICS   OF   BRITISH   RAILWAYS. 


NEW   ENGLAND   RAILROAD   CLUB. 


One  of  the  most  instructive  papers  which  have  been  presented 
'""fore  the  railroad  clubs  for  a  long  period  was  that  by  Wil- 
'•''m  J.  Cunningham,  Assistant  Professor  of  Transportation  of 

iarvard  University,  read  at  the  meeting  of  this  club  on 
Jebruary  14.     Mr.   Cunningham  has  recently  returned   from  a 


tour  of  observation  on  the  lines  of  the  British  Isles,  and  has 
accumulated  a  wealth  of  data  and  statistical  matter  which  on 
this  occasion  was  presented  in  a  most  interesting  manner,  and 
was  highly  appreciated  by  the  large  attendance.  The  author 
divided  his  general  subject  into  several  heads:  capitalization, 
organization,  passenger  train  service,  characteristics  of  passen- 
ger equipment,  freight  service,  and  locomotives,  and  each  was 
discussed  in  a  masterly  manner  which  evinced  thorough  fa- 
miliarity with  the  various  details.  Mr.  Cunningharh  found' sev- 
eral things  to  criticise,  as  might  be  expected  when  comparison 
was  drawn  with  United  States  practice,  but  on  the  whole  the 
tenor  of  his  paper  was  quite  favorable  to  British  practice  and 
served  to  throw  light  on  much  imperfectly  understood  procedure. 
The  value  of  the  address  was  enhanced  by  a  large  number  of 
lantern  slides  of  cars,  locomotives  and  shops,  from  photos  made 
by  the  author  while  on  his  trip. 


CAR  AND  ENGINE  EQUALIZERS. 


NORTHERN   RAILWAY   CLUB. 


H.  Van  Dyken,  of  the  Duluth  and  Iron  Range  Ry.,  at  the 
January  28  meeting  of  this  club  read  a  paper  on  the  above  sub- 
ject in  which  the  rather  startling  suggestion  was  offered  that 
all  spring  rigging,  springs,  saddles,  equalizers,  hangers,  pins,  and 
gibs  be  done  away  with.  The  contention  was  advanced  by  the 
author  that  these  parts  fall  short,  or,  in  fact,  fail  altogether,  in 
performing  their  true  functions,  and  he  offers  the  following  as 
a  more  advantageous  arrangement :  the  top  rail  of  the  main 
frame  to  be  made  hollow,  and  pumped  full  of  zero  car  oil  on 
which  the  engine  rides;  over  the  center  of  each  driving  box  to 
be  a  perpendicular  hole  four  inches  in  diameter,  and  in  the 
latter  to  be  pressed  a  quarter  inch  brass  bushing.  In  this  bush- 
ing a  plunger  standing  on  the  driving  box  is  to  work,  and  is  in- 
tended to  impinge  on  the  oil,  thus  securing  perfect  equaliza- 
tion at  all  times  for  s^ll  drivers.  The  paper  was  received  with- 
out discussion.     '  ■■■■  ^.■^;  ■    '  '  ■' .0  .'-f'-^'  i 


ELECTRIFICATION  OF  STEAM"  RATLliOADS. 


NEW    YORK    RAILROAD    CLUB. 


The  seventh  annual  electrical  night  of  this  dttb  was  In  many 
respects  the  most  successful  one  of  the  series.  It  was  given  up 
chiefly  to  reports  of  railroad  officials  on  the  operating  features 
of  electrified  steam  railroads  and  a  report  by  Prof.  George  F. 
Swain  of  Harvard  University,  a  member  of  the  Massachusetts 
Joint  Board  on  Metropolitan  Improvements,  on  how  this  board 
has  considered  the  problem  of  electrification  as  applied  to  Bos- 
ton and  its  suburbs.  This  was  a  most  excellent  clean-cut  discus- 
sion of  the  whole  problem  of  electrification  of  suburban  lines 
as  they  exist  in  Boston  and  clearly  traced  the  line  of  reason- 
ing which  led  the  majority  of  this  board  to  advise  against  com- 
pulsory legislation  on  this  subject.  Prof.  Swain's  remarks  will 
be  largely  republished  in  the  next  issue  of  this  journal. 

A  communication    from   James  A.   McCrea,  general   superin- 
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tendent  of  the  Long  Island  Railroad,  pointed  out  the  many 
advantages  which  experience  had  proven  the  multiple  unit  sys- 
tem of  control  to  have  in  heavy  suburban  traffic.  At  present 
this  company  has  164  miles  of  track  operating  electrically  and 
during  its  five  years'  service  there  has  been  but  one  serious  delay 
which  could  be  charged  to  electrical  equipment.  Mr.  McCrea 
stated  that  electrical  operation  had  increased  the  suburban 
limits  from  24  to  30  miles.  He  also  stated  that  the  multiple  unit 
system  makes  it  possible  to  handle  eight  or  ten  trains  per  hour 
per  track  at  a  terminal,  this  being  largely  due  to  the  decreased 
amount  of  switching  required.  H.  Gilliam,  electrical  superin- 
tendent of  the  New  York,  New  Haven  &  Hartford,  stated  that 
in  operating  over  the  33^  miles  from  the  terminal,  current  was 
used  for  only  12  miles,  or  during  the  fifty  minutes  required  for 
covering  this  run,  current  was  on  for  only  seventeen  minutes. 
Steam  locomotive  engineers  can  successfully  operate  electric 
locomotives  after  a  few  hours'  instruction  per  day  for  two 
weeks. 

\V.  S.  Murray,  electrical  engineer  of  the  New  York,  New 
Haven  &  Hartford  Railroad,  is  strongly  in  favor  of  the  single- 
phase  system  for  trunk  line  service  under  any  condition.  This 
■company  now  has  100  miles  of  single  track  electrified  and  has 
under  way  the  electrification  of  over  372  miles.  He  stated  that 
the  average  delay  for  all  electrically  operated  trains  on  tlie 
Xew  Haven  Railroad  were  such  that  a  train  could  cover  a  dis- 
tance equal  to  that  from  New  York  to  San  Francisco  and  re- 
turn eleven  times  with  a  delay  of  but  one  minute. 

Other  members  speaking  on  the  subject  in  general  were  Wni. 
McClellan,  a  member  of  the  club's  committee  on  electrification ; 
W.  B.  Potter  and  A.  H.  Armstrong  of  the  General  Electric  Co., 
the  latter  stating  that  the  New  York  Central  electric  locomo- 
tives run   from   1,200  to   1,300  miles  between  inspections. 


TWENTY-FOUR  INCH  CRANK  SLOTTER 


In  pursuance  of  its  policy  to  make  an  annual  redesign  of  many 
machine  tools  embodied  in  its  output,  the  Newton  Machine  Tools 
Works  Co.,  of  Philadelphia,  Pa.,  has  included  therein  its  line  of 
crank  slotting  machines,  the  24  in.,  or  maximum  size  of  which 
is  illustrated  herewith.  This  machine  is  of  the  same  design 
from  and  including  the  15  in.  size  up.  A  consideration  of  the 
principal  dimensions  and  constructive  details  is  of  interest  and 
will  illustrate  the  refinement  which  machine  tool  design  has  at- 
tained in  producing  a  compact  and  exceedingly  powerful  tool 
without  the  cumbersome  features  so  generally  associated  with 
slotters. 

The  maximnm  stroke  is  24  in. ;  minimum  distance  from  the 
bottom  of  the  tool  holder  to  the  work  table,  3^^  in. ;  maximum 
distance  from  the  bottom  of  the  tool  holder  to  the  work  table, 
47J/J  in.;  minimum  distance  from  the  bottom  of  the  cutter  bar 
guide  to  the  work  table,  8  in. ;  maximum  distance  from  the 
bottom  of  the  cutter  bar  guide  to  the  work  table,  24  in.,  and 
distance  from  the  front  face  of  the  tool  slide  or  holder  is  36 
in.  The  work  table  is  40  in.  in  diameter  over  the  working  sur- 
face, and  there  is  available  48  in.  of  in-and-out  motion  to  the 
cross  saddle,  and  48  in.  of  adjustment  of  the  circular  sadd'e  on 
the  cross  slide. 

The  machine  occupies  a  floor  space  of  11  ft.  7  in.  by  48  in.  on 
the  base,  and  the  over-all  length  of  the  cross  saddle  is  about  8  ft. 
The  cutter  bar  has  square  locked  gibbed  bearings  in  the  guide, 
is  counterweighted,  and  carries  a  relief  tool  apron  with  vertical 
and  horizontal  steel  faced  clamping  surfaces  with  necessary 
clamps.  It  is  arranged  for  elevation  to  suit  tlie  varying  lengths 
and  heights  of  work,  and  the  face  of  the  bar  is  grooved,  into 
which  corresponding  tongues  on  the  yoke  washer  fit,  to  relieve 
the  stroke  adjusting  screw  of  strain  when  taking  cuts.  The  side 
adjustment  of  the  bar  in  the  guide  is  made  by  a  continuous  taper 
shoe  which  is  considered  a  very  great  advantage  over  the  former 
method  of  using  an  English  shoe  having  elongated  holes,  and 


the  adjustment  made  by  set  screws.  The  counterweight  arm  is 
forged  of  steel;  the  cutter  bar  guide  is  of  very  heavy  constn  > 
tion ;  has  square  locked  gibbed  bearings  to  the  frame,  and  is 
adjustable  by  hand  to  support  the  bar  when  cutting  in  its  lowc  t 
positions.  The  face  of  the  crank  plate  is  grooved,  and  cor- 
responding tongues  on  the  connecting  rod  fit  into  these  grooves 
to  relieve  the  stroke  adjusting  screw  when  taking  cuts.  T'.e 
bearing  or  trunnion  for  the  large  driving  plate  gear  is  cast  solid 
with  the  frame,  and  the  drive  is  by  means  of  motor  or  four-stip 
cone  through  Whitworth  motion,  giving  quick  return  to  tiie 
stroke. 


HIGHLY    DEVELOPED    HE.WY    SI.OTTER. 

The  work  table  is  of  very  heavy  construction  with  ample 
clamping  facilities,  and  has  a  large  circular  bushed  bearing  in 
the  cross  slide,  and  the  table  is  surrounded  by  an  oil  pan,  the 
top  edge  of  which  serves  for  a  bearing  for  the  continuous  cir- 
cular shoe.  The  rotating  worm  wheel  is  cut  from  the  solid 
and  the  table  is  indexed  with  a  pointer  mounted  in  a  small 
slot.  Adjustment  of  the  circular  table  saddle  to  the 
cross  slide  is  made  by  means  of  taper  shoes,  and  the 
cross  saddle  has  square  locked  gibbed  bearings  to  the  base. 
A  distinct  departure  in  this  type  of  machine  is,  that  the 
in-and-out  feed  screw  remains  stationary  and  the  adjustment  is 
obtained  by  a  combination  bevel  gear  and  nut,  which  gives  a 
very  substantial  construction,  and  permits  of  a  bearing  on  eac'i 
end  of  the  adjusting  screw.  There  is  provided  variable  re- 
versible automatic  power  feed  to  the  circular,  cross,  and  in-and- 
out  movements,  in  addition  to  hand  adjustment.  The  approxi- 
mate net  weight  of  this  machine  arranged  for  motor  drive  with- 
out the  motor,  or  for  belt  drive  without  the  countershaft  is 
30,000  pounds,  so  that  it  can  be  realized  that  this  machine  Is  of 
exceptionally  heavy  construction ;  in  fact,  the  engineers  01 
equipment  from  the  different  railroad  companies  and  manufac- 
turing plants  advise  that  these  machines  are  heavier  than  neces- 
sary for  any  service  that  is  liable  to  exist,  although  they  are 
flexible  in  operation  on  account  of  the  concentration  of  the 
levers  of  control. 


AAai,  1911. 
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PERSONALS 


i_.  M.  Sanjule  has  been  made  roundhouse  foreman  of  the  Santa  Fe  at 
Gallup,  N.  M. 


iRANK  H.  Kaub,  said  to  be  the  first  roaster  mechanic  of  the  Union  Pa- 
tific  R.  R-,  died  recently  in  Denver,  Colo.,  at  the  age  of  78  years. 


VVm.  Stapp  has  been  made  general  car  foreman  at  La  Junta,  Colo.,  on  the 
Santa  Fc>  succeeding  D.  Hurley,  transferred  to  Topeka,  Kans. 


\V.  ■  Q.  Daugherty  has  been  appointed  master  mechanic  at  Jackson, 
Tenn.,  on  the  Mobile  and  Ohio  R.  R.,  to  succeed  G.  L.  Lambeth,  trans- 
ferred, -y/.-'^.,  ■ 


F.  J.  Smith  has  been  appointed  master  mechanic  for  the  Chicago  Great 
W'f stern   Ry.,   with   headijuarters   at   Stockton,   111.,   succeeding  J.   M.   Robb, 

fcfigned.  :(■■:.    •  '    ,' 


J.  E.  Roberts  has  been  made  machine  foreman  of  the  Big  Four  shops  at 
Beech  Grove,  Ind.,  and  J.  Martin  succeeds  Mr.  Roberts  as  tool  foreman  at 
that  point. 


W.  J.  Mavberrv  has  been  made  general  foreman  of  the  Trinity  &  Brazos 
\'3lley  R.  R.  at  Tomball,  Tex.,  vice  F.  P.  Cleaver,  resigned  to  accept  service 
at  Portland,  Ore. 


E.  J.  McMaHn  has  been  made  general  foreman  of  the  Santa  Fe  at  La 
Junta,  Colo.,  vice  M.  M.  Myers,  resigned  to  accept  a  position  with  the 
Missouri  Pacific  Ry. 


A.  Stewabt,  general  superintendent  of  motive  power  and  equipment  of 
(ht:  Southern  Railway,  has  had  his  authority  extended  over  the  Virginia  S: 
Southwestern  Ry. 


F.  H.  Greene,  general  purchasing  agent  of  the  New  York  Central  Lines, 
at  New  York  City,  has  resigned  to  become  president  of  the  Hale  &  Kilburn 
Manufacturing  Companj-,  Philadelphia,  Pa. 


E.  E.  Booth  has  resigned  as  roundhouse  foreman  of  the  Missouri,  Kan- 
sas &  Texas  Ry.  at  Wagoner,  Okla.,  to  accept  a  similar  position  with  the 
Wichita  Falls  &  Northwestern  R.  R.,  at  Wichita  Falls,  Tex. 


I.  n.  Bransford  has  been  appointed  a  general  foreman  of  the  Chesa- 
j.cike  &  Ohio  Ry.,  with  office  at  Thurmond,  W.  Va.,  succeeding  Frank  J. 
^Valsh,  resigned  to  go  to  the  Chicago  Pneumatic  Tool  Company. 


Henry  Shulte,  assistant  road  foreman  of  engines  of  the  west  end  of  the 
Buffalo  division  of  the  Lehigh  Valley  Railroad,  has  been  appointed  road 
foieman  on  the  same  district,  with  headquarters  at  Buffalo,  N.  Y. 


John  H.  Guess,  formerly  general  purchasing  agent  of  the  National  Rail- 
ways of  Mexico,  has  been  appointed  assistant  general  purchasing  agent  of 
the  Grand  Trunk  Railway,  with  office  at  Montreal,  Que.,  Canada. 


R.  L.  Doolittle,  master  mechanic  of  the  Atlanta,  Birmingham  &  Atlantic 
Ky.  with  office  at  Fitzgerald,  Ga.,  has  been  appointed  superintendent  of 
motive  power,  a  new  position,  and  his  former  office  has  been  abolished. 


C.  J.  Stewart,  formerly  master  mechanic  of  the  Western  Division  of 
the  New  York,  New  Haven  and  Hartford  Railroad,  has  been  transferred  in 
a  similar  capacity  to  the  Boston  Division,  vice  James  Hocking,   resigned. 


W.  H.  Graves,  formerly  general  foreman  on  the  Fort  Worth  &  Denver 
R-  R.,  and  first  president  of  the  International  Railway  General  Foremen's 
.\?sociation,  has  been  made  foreman  of  the  Kock  Island  Ry.  at  Liberal,  Kan. 


0.  L.  Lambeth,  master  mechanic  of  the  St.  Louis  division  of  the  Mobile 
&  Ohio  R.  R.  at  Jackson,  Tenn.,  has  been  appointed  master  mechanic  of  the 
-Mobile   division    at    Whistler,    .\la.,    vice    E.    G.    Brooks    assigned    to    other 

■!i:ties. 


C.  N.  Pace  has  been  appointed  master  mechanic  of  the  Lehigh  Valley  R. 
R.  at  Auburn,  N.  Y.,  succeeding  J.  N.  Mowery,  resigned.  Mr.  Page  will 
perform  his  new  duties  in  connection  with  his  position  as  trainmaster, 
wliich  he  still  retains. 


^1-  R.  Smith,  master  mechanic  in  charge  of  terminals  of  the  Chicago, 
Indianapolis  &  Louisville  R.  R.,  at  Lafayette,  Ind.,  has  been  appointed 
shop  master  mechanic,  with  office  at  Lafayette,  succeeding  O.  S.  Jackson, 
'■^signed  to  go  to  another  company. 


1".  A.  Lawes,  master  mechanic  of  the  Chicago,  Terre  Haute  &  South- 
eastern Ry.,  at  Terre  Haute,  Ind.,  has  been  appointed  mechanical  engineer 
«'  the  New  York,  Chicago  &  St.  Louis  R.  R.,  with  office  at  Cleveland,  Ohio, 
succeeding  L.  B.  Morehead,  resigned. 


J.  N.  MoWERV,  who  recently  resigned  the  position  of  master  mechanic  at 
Auburn  on  the  Lehigh  Valley  Railroad,  has  been  appointed  master  mechanic 
».  the  Western  Division  of  the  New  York,  New  Haven  and  Hartford  Rail- 
'■oad,  with  headquarters  at  New  Haven,  Conn.         r  :■.■'.':'''.''■'--':''•- '■^■-..■■.^  ,.  ■ 


A.  S.  Abbott,  formerly  division  master  mechanic  at  rort  Smith,  St.  Louis 
and  San  Francisco  R.  R.,  has  been  transferred  to  Sapulpa,  Okla.,  as 
division  master  mechanic  in  charge  of  the  Southwestern  division  and  the 
Creek  and  Sherman  sub-divisions  of  the  Red  River  division. 


H.  E.  Creer,  general  car  foreman  of  the  Missouri  Pacific  R.  R.  at 
Atchison,  Kan.,  has  resigned  to  become  mechanical  expert  for  McCord  & 
Company,  Chicago,  succeeding  the  late  D.  J.  McOscar,  who  died  on  De- 
cember 22,  19IQ.     Mr.  Creer's  headquarters  will  be  in  Chicago. 


G.  J.  DuFFEY,  assistant  master  mechanic  of  the  Lake  Erie  &  Western 
Ry.,  the  Fort  Wayne,  Cincinnati  &  Louisville  Ry.,  and  the  Northern  Ohio 
R.  R.,  at  Lima,  Ohio,  has  been  appointed  master  mechanic,  with  office  at 
Lima,  succeeding  F.   II.   Reagan,  resigned. 

John  F.  Ensign,  of  Colorado,  has  been  appointed  by  President  Taft  to 
be  chief  inspector  of  locomotive  boilers  in  accordance  with  the  new  law  just 
adopted  by  Congress.  Frank  McManany,  of  Oregon,  and  G.  P.  Robinson, 
"of  New  York,  have  been  chosen  to  be  assistant  chief  inspectors  in  the  West 
and  in  the  East  respectively. 


William  Henry,  division  master  mechanic  of  the  St.  Louis  &  San  Fran- 
cisco R.  R.  at  Sapulpa,  Okla.,  has  been  transferred  to  Monett,  Mo.,  as 
division  master  mechanic  in  charge  of  the  Kansas  and  the  Western  divisions, 
succeeding  Frank  Burns,  who  has  oeen  transferred  to  Fort  Smith,  Ark., 
in  charge  of  the  Central,  the  Arkinda,  and  the  Ardmore  sub-divisions  of  the 
Red  River  division. 


A.  C  Adams  has  resigned  as  division  master  mechanic  on  the  New  Y'ork, 
New  Haven  and  Hartford  R.  R.  to  become  superintendent  of  motive  power 
of  the  Spokane,  Portland  and  Seattle  R.  R.,  with  office  at  Portland,  Ore. 
He  will  have  charge  of  the  maintenance  of  motive  power,  machinery  and 
equipment,  and  conjointly  with  the  general  superintendent,  the  operation 
of  the  rolling  stock.  Mr.  Adams  has  also  been  appointed  superintendent  of 
motive  power  of  the  Oregon  Electric  and  the  United  Railways  Co.,  with 
office  at  Portland,  QrCi  ';.--■;;■,  ■.. 


Paul  Ray1i6np  Brooks,  formerly  on  the  staff  of  the  Railway  Review, 
died  at  the  home  of  his  aunt  in  Chicago  on  March  11.  Mr.  Brooks  grad- 
uated from  the  Massachusetts  Institute  of  Technology  in  1900,  and  after 
serving  four  years  as  a  special  apprentice  on  the  Chicago.  Burlington  and 
Ouincy  Railroad,  went  with  the  Railway  Api>liance  Co.  He  was  later  city 
salesman  for  the  Otto  Gas  Engine  Co.  in  New  York,  which  position  he 
resigned  to  become  general  manager  of  the  Machinery  Sales  Co.  of  New 
York.  Later  he  joined  the  staff  of  the  Railway  Review,  being  attached  to 
the  Eastern  office,  and  upon  the  death  of  his  father,  about  a  year  ago,  he 
went  to  Texas  to  take  charge  of  the  large  real  estate  interests  of  the  family 
in  that  State.  He  was  a  member  of  the  Amer.  Soc.  Mech.  Engrs.,  Technol- 
ogy Club  of  New  York,  New  York  Railroad  Club  and  was  successively  an 
officer  in  the  Illinois  Naval  Reserve  and  the  1st  Bat  New  York  Naval 
Militia. 


CATALOGS 


Ball    Bearings. — The    Hess-Bright    Mfg.    Co.,    of    Philadelphia,    Pa.,  has 

supplemented    former    information    on    this    subject    by    the    issue    of  two 

leaflets    dealing    respectively    with    rope    drive    and    conveyor    sheaves,  and 
annular    (radial)    bearings. 


Rivet  Heating  Furnaces. — In  Bulletin  27  the  Rockwell  Furnace  Co. 
illustrates  a  line  of  portable  rivet  heating  furnaces  and  miscellaneous  fur- 
naces which  is  of  exceptional  reference  value.  The  descriptive  matter  is 
also  enhanced  by  a  page  of  valuable  practical  pointers  on  rivet  furnaces 
and    rivet    heating. 


Locomotive  Flues. — Through  a  leaflet  entitled  "When  a  Train  is  Behind 
Time,"  the  Detroit  Seamless  Steel  Tube  Co.,  of  Detroit,  O.,  points  out 
convincingly  the  merits  of  its  cold  drawn,  seamless,  open  hearth  steel 
locomotive  flues,  and  indicates  how  throufih  their  use  flue  troubles  can  be 
reduced  to   a   minimum.  'i- ■■■-'■  y' .-■  i'-  ',V 


Engine  Type  Generators. — The  Spraguc  Electric  Co.'s  bulletin  No.  Ill 
partially  lists  and  illustrates  installations  of  its  engine  type  generators. 
The  half  tone  work  is  very  good,  and  although  the  oulletin  does  not  in- 
clude descriptive  matter,  it  is  of  con.siderable  interest  in  view  of  the  mag- 
nitude of  the  installations  represented. 


Purdue  University. — A  recently  issued  bulletin  by  this  well  known 
university  describes  and  illustrates  its  shops  and  engineering  laboratories 
and  contains  much  valuable  information  in  regard  to  each  shop  in  detail. 
The  various  departments  and  their  arrangement  are  shown  in  many  well 
executed  half-tones,  and  the  scope  of  the  work  undertaken  therein  is  fully 
and  carefully  explained.  . 


Acetylene    Burners. — The    American    Lava    Co.    of   Chattanooga.    Tenn., 

has   just    put    out    a    very    attractive    catalog    which    will    prove    particularly 

attractive   to   those   interested   in   the   general    subject   of  acetylene  burners. 

All    styles    of    the    latter    as    manufactured    by    this   company    are    fully    de- 

^•cribed  and  illustrated  and  it  is  clearly  evident  that  in  the  preparation   of 
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the  book   every   effort   was  made   to   render  the  information  as  complete   as 
possible. 


Gas  Driven  Mining  Locomotives.-  The  Milwaukee  gas  driven  locomo- 
tives are  described  and  illustrated  in  a  catalog  recently  issued  by  the  Mil- 
waukee Locomotive  Mfg.  Co.,  of  Milwaukee,  \v'is.  These  locomotives  have 
been  on  the  market  for  a  number  of  years  and  have  proved  remarkably 
well  adapted  for  service  around  industrial  plants.  The  catalog  gives  a 
good  illustrated  description  of  the  machine,  and  portrays  the  various  types 
which  comprise   the   output. 


Track  Motor  Cars. — The  Burton  W.  Mudge  Co..  of  Chicago,  111.,  has 
just  issued  an  attractive  illustrated  circular  describing  the  Adams  motor 
car  and  its  application  to  railroad  work.  These  cars  have  a  speed  any- 
where from  3  to  45  miles  per  hour,  and  through  the  sensible  distribution 
and  mechanical  balance  of  its  300  pounds  weight  embodies  an  unusual 
factor  of  safety.  The  racking  motion  common  to  small  motor  cars  is 
eliminated  in  its  construction,  and  its  easy  riding  qualities  are  a  most 
prominent  feature. 


Journal  Box  Packing. — The  Franklin  Mfg.  Co.,  of  Franklin,  Pa.,  under 
the  title  "Suggestions  Relative  to  the  Introduction  and  Use  of  Journal  Box 
Packing  for  Railways,"  has  just  put  out  a  very  interesting  booklet  which 
deals  exhaustively  with  this  always  important  (luestion.  It  is  pointed  out 
that  Perfection  Packing,  as  manufactured  by  this  company,  has  been  dem- 
onstrated, through  extensive  experiments  in  physical  and  chemical  labora- 
tories, to  be  a  packing  which  adequately  meets  every  essential  requirement 
of  railway  service,  and  many  valuable  truths  are  embodied  in  regard  to 
the  subject  in  general. 


MoNEL  Metal. — This  product  of  the  Bayonne  Casting  Co.,  of  Bayonne, 
N.  J.,  is  thoroughly  described  in  a  recently  issued  catalog  which  is  complete 
in  all  information  which  might  be  desired  on  the  sutjject.  A  table  of  the 
physical  properties  of  Monel  Metal  is  included,  which  will  be  of  value  to 
those  interested.  Since  the  qualities  of  this  metal  have  become  more  gen- 
erally known  its  field  of  application  has  rapidly  extended,  and  it  can  now 
be  furnished  in  any  of  the  following  forms:  castings,  rods  and  bars,  sheets, 
wire,  forgings,  ingot,  and  shot.  Much  valuable  matter  is  included  in  the 
catalog  in   regard  to  the   proper   treatment  and   handling   of   this   metal. 


Pedestal  Concrete  Piling. — Under  the  title  "The  Pedestal  Pile"  the 
MacArthur  Concrete  Pile  and  Foundation  Co.  of  New  York,  N.  Y.,  has 
issued  a  61-page  handsomely  illustrated  book  for  engineers,  architects, 
owners  and  contractors,  which  describes  the  pedestal  concrete  pile,  and 
discusses  the  relative  merits  of  wooden  and  concrete  piles  of  various  types. 
The  pedestal  pile,  which  is  described  at  some  length,  is  a  distinct  and  radical 
improvement  in  piling  construction.  It  differs  from  the  ordinary  wood  or 
concrete  pile  in  that  a  large  carrying  capacity,  in  addition  to  that  due  to 
frictional  adhesion,  is  derived  from  the  direct  bearing  power  of  a  broad 
base    resting   in    firm   and   compact   subSoil. 


Car  Ventilation. — This  important  and  timely  subject  is  thoroughly  con- 
sidered in  a  very  attractive  catalog  recently  issued  by  the  Burton  W. 
Mudge  Co.,  of  Chicago,  and  which  describes  and  illusetrates  the  Garland 
system  of  ventilation.  The  catalogue  is  replete  with  Tiandsonie  half-tones 
of  many  prominent  trains  of  the  country,  in  connection  with  which  this 
system  has  been  adopted.  Its  application  to  refrigevafor  cars  is  specially 
featured  in  the  latter  part  of  the  book,  where  eight  pages  are  devoted  to 
descriptive  matter  and  illustrations  which  clearly  portray  the  general 
arrangement  and  details.  The  catalog  will  be  found  very  valuable  for 
reference  in  view  of  the  general  interest  which  is  now  evinced  in  the 
Garland    system. 


America*  Locomotive  Co. — The  classification,  analysis  and  comparative 
heating  values  of  different  grades  of  coal  forms  the  subject  of  "Bulletin  No. 
1008"  which  proves  to  be  a  most  valuable  addition  to  the  existing  informa- 
tion on  the  subject.  It  is  shown  that  locomotives  burn,  approximately,  100 
million  tons  a  year,  or  one-fifth  of  the  total  amount  of  coal  mined  annually 
in  the  United  States.  This  data  and  much  more  of  the  same  interesting 
character  was  originally  compiled  and  published  in  voluminous  reports  by 
the  United  States  Geological  Survey,  and  portions  of  it  in  condensed  form 
were  considered  of  sufficient  interest  and  value  to  readers  of  the  American 
Locomotive  Company's  bulletins  to  warrant  publication  In  that  form.  The 
tables  accompanying  the  bulletin  are  of  especial  value  through  the  con- 
cise manner  in  which  the  various  subjects  are  epitomized  for  convenient 
reference. 


Mallet  Articulated  Locomotives. — Bulletin  No.  f>9,  issued  by  the  Bald- 
win Locomotive  Works,  constitutes  an  important  addition  to  the  literature 
on  this  timely  subject.  The  book  is  devoted  to  a  consideration  of  this 
power  as  built  for  the  Atchison,  Topeka  and  Santa  Fe  Railroad  exclusively, 
and  for  which  the  Baldwin  Works  has  recently  completed  an  order  for 
forty  locomotives  of  this  type.  Owing  to  special  features  in  the  construc- 
tion of  these  engines,  the  bulletin  describes  them  in  detail,  and  does  not 
omit  mention  of  the  two  "flexible  boiler"  locomotives,  Nos.  1158  and  1169, 
which  embody  in  their  design  a  decided  innovation.  The  flexible  boiler 
connections  used  on  these  two  engines  are  entirely  different,  engine  1158 
having  a  double  ball-jointed  connection,  while  engine  1159  has  a  pleated  or 
bellows  form  of  connection.  The  details  of  this  novel  arrangement  are 
fully  described  and  illustrated  in  the  book,  and  the  information  is  pre- 
sented in  an  attractive  form. 


NOTES 


Carnegie  Steel  Co. — James  J.  Dongan,  formerly  superintendent  of 
39th  street,  Pittsburg,  plant  of  this  company,  died  on  March  5.  He 
64    years   old. 


e 

IS 


Standard  Steel  Car  Co. — This  company  is  said  to  be  having  plans 
pared  for  an  addition  to  its  plant  at  Butler,  Pa.,  but  the  details  of 
proposed   improvement   have  not  been  made   public. 


National   Malleable   Castings  Co. — In   a  decision   recently   rendered  >■ 

Judge    Rellstaf    in    the    United    States    Circuit    Court    for    New   Jersey,    ■  c 

validity  of  the  patents  on  the   Climax  coupler  was  established   in  favor  f 
this   company. 


Firth-Sterling    Steel    Co. — David    E.    Jackman,    of    the    firm    of    E. 
Jackman   &   Co.,   Chicago-Cleveland-Pittsburg,    has   withdrawn    to   accept    ' 
position  of  treasurer  with  the  Firth-Sterling  Steel  Co.   of  McKeesport,   J' 
and   assumed    his   new    duties   on   April   1. 


."s.   Obermayer  Co. — Its  New  England  branch  is  now  located  at  44  Stor 
hurst    street,    Dorchester,    Boston,    Mass.,    with    Wm.    Fitzpatrick    in   chart', 
and   any   inquiries   or   orders   for   foundry    facings,    supplies   and    equipment 
forwarded  to   that   branch   will  have  immediate  attention. 


A.  Eugene  Mitchell. — Prof.  W.  F.  Schaphorst,  of  the  mechanical  erii.. 
neering  department  of  the  New  Mexico  College  of  Mechanical  Arts,  h.,; 
resigned  his  position  there  to  become  a  technical  writer  on  the  staff  of  .\ 
Kugene  Michel,  advertising  engineer.   New  York  City. 


Cincinnati  Punch  &  Shear  Co. — Announcement  is  made  by  C.  J.  M 
Diarmid,  trustee  in  bankruptcy  for  the  above  firm,  tliat  bids  will  t- 
received  for  all  its  assets  up  to  April  4,  1911,  except  the  accounts  and  bi' 
receivable.  The  assets,  which  may  be  inspected  at  the  plant,  1422  Plr, 
street,  Cincinnati,  O.,  consist  of  a  full  equipment  of  machinery,  tools,  c; 
and  about  $5,000  worth  of  finished  product  ready  to  ship. 


McCoRD  &  Co. — 11.  E.  Creer,  who  was  formerly  general  car  foreman  m 
the  Missouri  Pacific  Railroad  at  Atchison,  Kansas,  and  general  car  foreman 
of  the  Pere  Marquette  R.  R.,  in  charge  of  the  Grand  Rapids  and  Detnr; 
districts,  has  accepted  serice  as  mecaanical  expert  with  McCord  &  Corr. 
pany,  succeeding  the  late  D.  J.  McOscar,  who  died  of  pneumonia  on  De 
cember  22nd  last.  Mr.  Creer's  headquarters  will  be  at  the  Chicago  office  ir. 
the  People's  Gas  Building. 


Reliance  Electric  &  Engineering  Co. — This  company  announces  re- 
moval to  new  offices  and  shop  on  Ivanhoe  Road,  Cleveland,  O.  The  ne« 
plant  is  of  reinforced  concrete  construction  with  saw  tooth  roof,  and  par- 
ticular attention  has  been  paid  to  arrangement,  lighting  and  all  other 
features  which  tend  to  manufacturing  efficiency.  The  new  quarters  afford 
double  the  former  capacity,  and  place  the  company  in  a  position  to  give 
motor  orders  the  best  possible  attention.  It  is  requested  that  correspon- 
dence be  addressed   to  Collinwood   Station,   Cleveland,   O. 


Hobart-Allfree  Co. — J.  Fremont  Murphy,  mechanical  expert,  whose  office 
has  been  in  the  Hudson  Terminal  Building,  30  Church  street.  New  York, 
has  associated  himself  with  The  Hobart-Allfree  Co.,  1380  Old  Colony  Bldg., 
Chicago,  and  will  devote  his  entire  attention  to  the  Allfree  system  of  steam 
distribution  as  applied  to  locomotives.  Mr.  Murphy  was  for  many  years 
connected  with  the  American  Locomotive  Co.  as  mechanical  engineer,  and 
later  superintendent  of  the  Cooke  Works  at  Paterson,  N.  J.,  and  is,  there- 
fore, thoroughly  conversant  with  modern  locomotive  design  and  methods  of 
construction. 


Kennicott  Co. — It  is  announced  by  this  company,  of  Chicago  Heights, 
111.,  that  to  provide  adequate  facilities  for  its  steel  car  department  an 
extensive  addition  is  being  made  to  its  plant  and  the  most  modern  machin- 
ery and  appliances  are  being  installed  to  economically  handle  heavy  stee! 
work.  The  car  department  is  one  of  the  newer  lines  of  the  Kennicott 
Company,  and  is  becoming  a  very  important  part  of  its  business.  The 
department  is  prepared  to  handle  structural  steel  freight  and  passenger 
equipment,  steel  underframes  for  all  classes  of  equipment,  steel  tank  cars 
complete,  steel  re-enforcers  or  strengtheners  for  wooden  equipment,  truck* 
and  mine  cars  and  general  plate  construction. 


Suffern  &  Son. — Announcement  is  made  that  a  "Department  of  Effective 
Organization"  under  the  direction  of  C.  J.  Morrison,  has  been  organ- 
ized to  aid  in  securing  the  most  effective  organizations  and  the  most 
efficient  methods  in  manufacture  and  business.  The  work  of  this  de- 
partment is  to  obtain  the  desired  ends  through  the  elimination  of 
unnecessary  work,  expenses  or  investments,  and  through  turning  unpro- 
ductive into  productive  factors.  Such  a  study  and  analysis  of  business 
requires  special  training  and  experience,  and  the  ability  to  look  at  the  work 
from  an  outside  perspective.  It  demands  a  close  attention  which  those 
actively  engaged  in  the  business  itself  can  rarely  give,  and  is  the  kind  of 
service  which  this  new  department  under  Mr.  Morrison's  direction  will 
without  doubt  render  most  satisfactory. 


Crawford  Underfeed  Locomotive  Stoker 


ON   THE   PENNSYLVANIA   LINES    WEST   OF    PITTSBURGH  D.   F.  CRAWFORD,  GENERAL  SUPERINTENDENT  OF 
MOTIVE  POWER,  HAS  DESIGNED  AND  DEVELOPED  TO  A  SUCCESS  A  TYPE  OF  LOCOMOTIVE  STOKER 
WHICH    FEEDS    THE    FUEL    INTO    THE    FIRE    BOX    THROUGH     NARROW    TROUGHS     BETWEEN 
SECTIONS    OF    THE    GRATE    AND    UNDERNEATH    THE    FUEL   BED. 


When  fresh  fuel  is  fed  into  the  firebox  the  first  step  in  the 
process  of  combustion  is  the  distillation  of  the  gaseoui  or  vola- 
tile matter.  The  combustion  of  these  gases,  in  the  care  of  bitu- 
niinoi!!;  coals,  produces  a  large  proportion  of  the  heat  obtained 
from  the  total  combustion  of  the  fuel,  in  fact  in  some -coals  it 
forms  the  principal  source  of  heat.  This  volatile  matter  con- 
sists very  largely  of  hydrocarbon  gases  and  for  its  combus- 
tion requires  the  presence  of  a  sufficient  supply  of  oxygen  and 
a  tei!iperature  of  at  least  i,8oo  degs.  When  green  coal  is  thrown 
oa  top  of  a  bed  of  fire  these  gases,  which  are  distilled  off  very 
rapidly,  must  be  supplied  with  the  necessary  oxygen,  either 
through  openings  above  the  tire  level,  as  for  instance  the  fire 
door,  or  excess  of  air  passing  through  the  fuel  bed.  Further, 
the  area  of  the  firebox  above  the  fuel  bed  must  have  a  tem- 
perature of  at  least  i,8oo  degs.  to  produce  the  desired  com- 
bustion. When  most  of  the  air  for  this  combustion  is  supplied 
from  above  the  grates  the  temperature  must  be  decidedly  higher 
in  order  to  neutralize  the  cooling  effect  of  the  entering  air.  If 
either  one  or  the  other  of  these  conditions  is  absent  the  vola- 
tile matter  passes  off  practically  unconsumed,  resulting  in  smoke 
ami  a  decided  loss  of  heat. 

When  green  coal  is  fed  to  the  fire  from  underneath  the  fuel 
bed  the  gases  as  they  are  distilled  off  by  the  radiated  heat  have 
to  pass  through  the  incandescent  bed  of  fuel  above,  and  while 
on  this  passage,  if  the  arrangement  is  proper,  they  meet  the 
reqtiired  oxygen  coming  through  the  grates  and  ideal  condi- 
tions for  perfect  combustion  are  present,  resulting  in  a  smoke- 
less fire  as  well  as  the  maximum  amount  of  heat. 

The  combustion  of  the  coke  or  residue  after  the  gases  have 
been  burned  is  a  much  slower  process  and  requires  only  the 
assurance  of  an  ample  supply  of  oxygen. 

In  the  development  of  locomotive  stokers  in  general,  prac- 
tically all  of  the  designs  have  in  a  way  imitated  the  action  of 
the  firemen  by  feeding  the  fuel  on  top  of  the  fire  bed.  If  this 
is  done  properly  complete  combustion  will  take  place  the  same 
as  occurs  when  a  skilful  fireman  is  at  work.  It  has  been  found 
-wjth  several  stokers  of  this  type,  however,  particularly  when  in 
the  luinds  of  men  who  were  not  skilful  firemen  with  the  shovel, 
and  even  under  certain  conditions  with  expert  handling,  that 
consi.krable  smoke  will  be  formed  at  various  times,  indicating 
incomplete  combustion. 

In  view  of  this  and  the  resuUs  obtained  by  underfed  stokers 
'"  stationary  practice,  D.  F.  Crawford,  in  developing  a  stoker 
on  the  Pennsylvania  Lines  West  of  Pittsburgh,  became  con- 
vnicv.i  that  for  the  most  satisfactory  results  under  all  con- 
diti. -IS  of  handling,  the  underfed  principle  was  the  proper  one. 
He  also  believed  that  the  stoker  should  not  only  feed  the  fuel 
'n'o  the  firebox,  but  that  it  should  handle  it  directly  from  the 
tender  without  the  necessity  of  the  fireman's  assistance.  After 
several  years'  study  and  experiment  along  these  lines  the  stoker 
and  conveyor  shown  in  the  accompanying  illustration  has  proved 
^0  !  c  a  most  gratifying  success  in  actual  service.  This  result 
has  been  obtained  by  a  steady  and  constant  development  in  the 
application  of  the  principle,  and  while  the  machine  as  now  de- 
signed is  beyond  doubt  successful,  it  is  not  felt  that  it  will  not 
De  found  capable  of  further  refinement  and  improvement.  At 
"'-■  present  time  it  has  been  fitted  to  several  locomotives  which 
3VC  been  in  regular  service  for  a  year  or  more  without  any 
serious  trouble  with  the  stoker. 

'Tom  the  beginning  it  was  believed  by  the  designer  that  the 
-  "iKor  on   a   locomotive   should  not   interfere  in   any  way   with 


the  fireman  feeding  the  coal  with  the  shovel  in  the  customary 
manner  in  case  of  the  machine  getting  out  of  commission  for 
any  reason  or  where  it  might  be  necessary  to  assist  the  stoker 
with  hand  firing.  He  also  felt  that  the  wiiole  design  should  be 
marked  with  the  utmost  simplicity,  that  the  mechanism  should 
be  strong  and  rugged  and  contain  as  few  parts  as  possible,  'ttut 
Crawford  stoker  is  remarkable  in  both  these  respects. 

In  the  cab  the  only  thing  outside  of  the  firebox  to  indicate 
the  presence  of  a  stoker  are  two  small  covered  hoppers  rising 
about  4  in.  above  the  deck,  close  to  the  boiler  head.  Every- 
thing else  is  out  of  sight  and  out  of  the  way.  Its  simplicity 
is  evident  from  the  drawings. 

In  general  arrangement  the  tloker  consists  of  two  troughs 
secured  under  the  mud-ring,  their  upper  edges  slightly  above  the 
level  of  the  grates.  These  cast  iron  troughs  are  about  9J^ 
inches  in  width  and  20  in.  in  depth  at  the  back  end  and  shallow 
up  to  no  depth  at  the  front  end  of  the  grates.  The  green  coal 
is  forced  into  each  by  an  8  in.  reciprocating  plunger  located 
back  of  and  just  below  the  mud  ring.  It  is  further  distributed 
toward  the  front  end  by  three  small  plungers  spaced  along  the 
bottom  of  the  trough  at  the  proper  inclination  to  force  the  coal 
forward  and  upward  to  gain  the  most  satisfactory  distribution. 
All  of  the  plungers  in  the  bottom  work  in  unison  and  opposite 
lo  the  main  plunger.  They  are  all  connected  through  links,  as 
shown,  to  a  crank  on  the  main  operating  shaft,  which  extends 
across  and  is  carried  in  bearings  bolted  to  the  frame.  This 
shaft  receives  its  motion  from  ^  steam  cylinder  secured  outside 
of  the  frames  on  the  left  side.  The  main  plunger  has  its  con- 
nection to  an  arm  on  the  opposite  side  of  the  shaft. 

The  steam  cylinder  has  a  diameter  o£  15  in.  and  i  12  in. 
stroke  and  is  fitted  with  a  regular  top  head  valve  gear  of  the 
Wcstinghouse  9J.4  in.  air  pump,  the  reversing  rod  of  which  ex- 
tends down  through  a  cored  passage  in  the  trunk  piston  em- 
ployed. This  cylinder  provides  power  and  movement  for  all 
pans  of  the  stoker,  including  the  conveyor,  and  its  steam  sup- 
ply is  controlled  by  a  globe  vaive  on  the  firemau's  side  of  the 
cab.  v:V-:\'"  :■■  '  ;;;Hj '. ;.     '■■.\-    ■"  -'"     ',:■  \  -'''/-w  '  /■'^■h.P'''"-  ■•■■.''■"^\ 

The  conveyor  extends  froni  below  an  opening  in  the  floor 
of  the  tender  on  a  slight  inclination  upward  to  the  discharge 
over  small  hoppers  above  the  main  plunger  of  the  stoker.  It 
is  of  the  reciprocating  type  and  includes  a  combined  increment 
loader  and  crusher  working  just  below  the  opening  in  the  ten- 
der floor.  This  rectangular  plunger  receives  its  motion  through 
a  link  connection  from  the  arm  on  the  main  operating  shaft  that 
give  the  motion  to  the  main  stoker  plunger.  The  coal  from  the 
tender  drops  through  the  opening  in  the  floor  in  front  of  this 
loader  and  crusher  and  is  discharged  into  a  trough  about  g'A 
in.  in  depth  and  18  in.  wide.  Over  this  is  a  reciprocating 
frame  carrying  a  series  of  hinged  fingers,  arranged  to  have 
free  movement  forward  of  the  vertical  position,  but  prevented 
from  moving  back  of  it.  As  this  frame  reciprocates,  being  con- 
nected through  links  to  the  same  arm  that  operates  the  loader, 
the  fingers  slide  over  the  top  of  the  coal  on  the  backward  stroke 
and   dropping   down   move  the   fuel   forward   in  the  trough   on 

the  forward  stroke,  eventually  discharging  it  in  front  of  the 
main  stoker  plunger,  which  working  in  unison  with  them  is  in 
proper  position  to  receive  the  charge  and  on  the  return  stroke 
to  force  it  into  the  trough.  Although  there  are  two  troughs 
and  plungers,  there  is  but  a  single  conveyor,  the  discharge  be- 
ing arranged  so  that  half  of  the  coal  brought  up  drops  in  front 
of  either  plunger. 
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The  conveyor  while  secured  to  the  locomotive  to  prevent  any 
movement  in  its  relative  position  to  the  stoker  is  really  a  ten- 
der appliance  and  it  is  carried  on  the  tender  by  means  of  a  sup- 
port arranged  to  give  free  movement  in  both  the  horizontal  and 
vertical  planes  while  at  the  same  time  maintaining  its  position 
in  the  proper  relation  with  the  loader.  This  is  arranged  by 
supporting  the  trough  at  a  point  about  one-third  the  distance 
from  the  back  end  by  trunnions  resting  in  a  casting,  which  is 
secured  by  means  of  a  pivot  lo  the  tender  frame  at  a  point 
about  12  in.  back  of  the  conveyor  support.  The  motion  for 
the  reciprocating  fingers  is  arranged  through  a  series  of  links 
so  that  the  relative  position  of  the  engine  and  tender  does  not 
affect  it. 

Providing  for  a  possible  failure  of  the  conveyor  apparatus 
there  are  two  small  hoppers  extending  slightly  above  the  deck 
level  discharging  in  front  of  the  main  stoker  plungers,  through 
which  coal  can  be  shoveled  and  handled  by  the  stoker  in  the 
regular  manner. 

In  operation,  the  coal,  crowded  into  the  trough  by  means  of 
the  main  plunger  and  carried  forward  and  upward  by  the  auxil- 
iary plungers,  rises  up  and  flows  over  the  edges  of  the  trough 
onto  the  grates  at  either  side.     While  there  is  a  slight  ridge 
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along  the  top  of  the  troughs  when  in  operatioit\it  is  not  as 
noticeable  as  might  be  expected,  since  the  motion  of  the  en 
gine  and  the  incline  of  tlie  side  of  the  trough  tends  to  keep 
the  fuel  bed  fairly  level.  1  he  total  air  supply  is,  of  course, 
obtained  through  the  grates,  but  it  is  found  that  the  air  works 
its  way  through  the  coal  on  top  of  the  trough,  giving  active 
combustion  throughout  the  whole  grate  area.  W'liile  it  is  pos- 
sible to  discover  by  means  of  a  colored  glass  that  combustion  is 
not  quite  as  rapid  in  the  center  over  each  trough  there  is  no 
noticeable  diflferencc  with  the  naked  eye,  and  so  far  as  area 
for  combustion  is  concerned  there  is  no  loss  by  the  introduc- 
tioii  of  the  troughs.  The  reduction  of  the  grate  area  might  be 
expected  to  have  an  effect  upon  the  air  supply,  hut  when  it  is 
remembered  that  in  the  ordinary  construction  there  is  generally 
a  vacuum  in  the  ash  pan  it  will  be  seen  that  if  proper  openings 
in  the  pan  are  provided  the  openings  in  the  grate  will  be  more 
than  sufficient.  As  a  matter  of  fact,  in  practice  and  by  tests  it 
has  l)een  found  that  the  introduction  of  the  troughs  has  not 
interfered  with  a  sufficient  supply  of  air  through  the  grates. 

In  starting,  a  fire  is  built  in  the  same  manner  as  with  a  loco- 
motive without  a  stoker  until  sufficient  steam  pressure  has  been 
raised  to  operate  the  stoker  cngir.e.  As  soon  as  this  is  attained 
the  stoker  is  started  and  is  used  for  building  up  the  firt  in 
the  roundhouse  and  continues  in  service  until  the  end  of  the  run. 
The  grates  are  shaken  on  the  road  in  the  same  manner,  as  with- 
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The  conveyor  wliilt-  --cciircd  i(»  the  locomotive  to  t)revem  any 
Hipvcniciit  in  its  relative  position  to  the  stoker  is  reaHy  a  tcii^-     '■ 
der  appliance  and  it  is  cartied  on  the  tentler  by  mcarislof  a  sup*,-^.- 
port  arranged  to  give  free  -moyenieHt|nVj^^^ 

vertical  plane*  while  at  the  same  time  maintaining  its  positi<»n 
in   the   proper   relation   with   the   loader.     This   is   arrange  I   by -s 
supporting  the  trough   at  a  point  ahoiit  one-thir<l  the   tlJMance  ••.■ 
f rbiti  the  hack  end  by  trunnions  renting  in  a  castittg,  which  is 
secured  hy  means  of  a  pivot  lo  the  tcndet"  frame  at  a  point 
about    12   in.   back   of   the  conveyor   sitpport.     The   motion    for 
the  reciprocating  fingers  i?  arranged  through  a  series-  of  Knks 
sd  that  the  relati  ve  posit  ion  Of  the  etigitie  and  tender  -doe$  -  wt ...; 
affect  "it.  '  -v-^'^;'--^\-:;--y. ■■';-;■-.  -v"   ■"v^/;,a'..^'-..--';-"..,^--;VO'C  ■:;.;/'■'  'y  :■■::■- S 

Providing   for   a   possible    failure  y>f  thi''  c6n\Tyor   apparatus-  -, 

there  are  tVvosniali  hoppers  e.xtejKling  slightiy  above  the  deck  ''r 

level  «iischarging  in  front  of  the  main  stoker  pkingers,  through'.. 

wluch   coal  can  be  shoveled  and  handled  by  the  stc>ker  in  the; ..' 

^regular  manner,       -     '  ;-..'^/,-r  '■■   ^  ■■-":''■■  ■'.'^'-y'.'f- 

In  operation,  th^  coal,  croAvded  into  the  trcmgh  by  means  ef  V 
theniain  pHmger  and  carrietl  forw ar<l  and  lifiward  by,  the  auKil^  ,' 
iary  plungers,  rises  iip  and  flows  oyer  the  edges  of  the  trough  .' 
onto  the  grates  at  cither  side.     \Vhit«;  .ihcfe  j^  a  .slfglit  ridge  -i' 


■J'.:,- 


■fici\its  siiifWi \v;  > II .\i?k  iVkn  ?ftzF  i^*  Tiwtt'vliAi ". 


:at> 'Ug'  ihe  ^op'of  thfc   trougiis  AVljeii  in  ^rTii^^ratiffti -it,  i.<  iiut ;:|i*  ^v^ \, 
noticeable  a,s  nttglit  he  eKpec^e*!,:;  splice  tht^rui^^^       of^  the  eif;;  't^f.: 
gijic  anid  five   incUnc  of  the;  >4?le  of  the  trm^ 
tjic   fuel   bed   fairly  level.;;    I'ht;  total; air ;  *uj>pj|y   is,  oi  course, 
obtahied  ■through  the  gtatei*.  bitt  it  fej  iomid  that  tlte  aic  \Vt»rki5;r  X 
Hi  way  througJi  the  ;C<i,al  on  ♦<>p^  o^^  trough,  giying  active  :..^'-"' 

>coml>ustit)n  thronp:h">v;i  the  AAbi'li-  uriUv^^^  it   is  j«*s-  ..-•J;: 

>ihle;  to  di^iVi  'Ver  In'  nieaui  of  a  c<vloreU  .ijUi^^  that  c< •riiliii>'tioiK is; ■'  "^  - 
hot  girtte  ;:k  Ttq>id  ^&f  tlr«?  venter  iii^^r;  (Ktcb^vtroitigh  ihete  S^^ 
hoticvaivk:   <lir{ercru\:  \vitli    the    naked   oVe,   ami    so   f«ir   aS   affa 
fi;>r  ,ctimbu?-tinn  i<  j^oiicenuevl  there viA  ho  l«>ssi  by  tite^  -^ 

tiioK  o{  the  t rouglrs,  ;  1"hvrv<hretirinVof  the  grate  area;  might  be;v ; r^^ 
expected  to  have  an  elTect;  irppn  the  air  supply."  biit's.^u-n  it;  is   ' 

rcmemhered  that  in  the  i>r<hiiarv  ."oi^MTuclion  there  i*  i'cn'<  raMv  '-  . ; 

■■  ■  '  '   ■  ■  . .  .  "■    --*■•..' 

■■X.  vacHum  in  the;;ash  pan  it  Will  bt.seen  ihalif  .pn»per  Opeiiiiigs  •"~,^- 
in  the  j»an  .are;  provided  Tthe  openii>g&  i*v  die  grate  avHI  1»e  h><c>rc.'^>; 
thfiH  siilhricnt.    ::\^  a  liiatter  of  factjlm-practice  jitW,  bv^  test§;:it  '<^ 

:  b;is  heen    found   tlKit  the  hurfwhrctioiixtftlte  tTonghi'  has  liJnt  v- 
inlertered  with  a  i-uthcifnt  >npply  of  air  through  the  grates;'      :" 

:_  /  |n;st?ntitVg,:a  fii"!^  is  biiilt  in  the  satiie  nianHer  a?!  w ith  ?i  l*>cA:-\ 
inotiVe  Avitliout  a  stoker  until  ^-tnii'cient  >te;im  presstire  iias  hecti  •:,  ' 

;r:iised  to  operate  the  stoker  engire.:    .Vs  soon  as  this  i^:  attaim-*l 
thc^itcnk^^  is   started   and   i?    use<l{, for  buih ling   U]v   the    fifV   in  , 
the  roundhouse  an<j  continues  in  service  aw»l  the  en<li^^^^ 

;T he  grates  are  shaken  on  tlie  i-gsd  lir  jLho  same  hidnner  as  "with- 
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out  the  stoker  and  fires  are  cleaned  through  dump  grates  in  the 
front  as  usual. 

It  is  occasionally  necessary  to  use  the  hook  in  order  to  level 
off  the  fire  the  same  as  is  done  with  hand  firing.  Carefully 
kept  records  show  that  the  hook  is  used  as  often  with  the  stoker 
as   without,   when   run   of   mine   coal   is   in   use,   but   when   coal 


February  there  were  but  nine  trips  of  less  than  100  per  cent.,  all  ,.t  iheie 

but  one  bcinjf  over  90  per  cent,  stoker  work,  the  cause  of  failure  bein  poo^ 

coal  and  a  slight  uneven  distribution,   and  in  one  case   the  crusher  c  zgti 

and    a   70    per   cent,    trip   occurred.      Beginning    with    the    8th    of    Fe'  uan- 

there  were  a  long  series  of  98  and  99  per  cent,  trips  on  account  of  t  fi.^ 

being   light    at   the   door.      About   the   Itt   of   April   slight   trouble   de\  -mf,] 
with  the  stoker  mechanism,  giving  two  or  three  poor  trips. 


Exhaust 


having  a  large  percentage  of  slack  is  fired  it  is  necessary  to 
hook  the  fire  more  frequently  than  when  firing  the  same  fuel 
by  hand.  While  the  hook  is  being  used  there  is  more  or  less 
smoke  thrown  off,  but  at  other  times  the  combustion  is  prac- 
tically smokeless. 

As  an  example  of  the  results  being  obtained  in  service  with 
the  stoker  the  accompanying  table,  showing  a  number  of  recent 
trips  of   locomotives   fitted   with   it,  are   given. 


LOCOMOTIVE  No.  T3'J5.  Beginning  with  the  5th  of  Decembe;  th 
stoker  on  this  engine  gave  practically  perfect  service  up  to  January  tjth 
In  one  case  the  stoker  engine  broke  down,  giving  a  60  per  cent,  trip:  in 
another  case  a  75  per  cent,  trip  was  caused  by  the  stoker  engine  not  being 
lubricated.  On  January  9th  the  stoker  broke  down,  giving  a  2'>  per  i  eni. 
trip,  and  on  the  13th  the  stoker  engine  stuck,  giving  a  10  per  cent.  ;rip. 
Following  this,  however,  the  perfect  trips  were  continuous  up  to  the  19th, 
when  poor  coal  caused  two  bad  trips,  but  from  that  time  to  the  i\r,  ot 
April  the  record  is  perfect. 

LOCOMOTIVE   No.    84f>2.      From   the   time   the   stoker    was   instalkl   on 


Locomotive  number '.;".—VT^-~"-i'vi--~'" 

Class ■'■■■■■. 

Dates.  1910  and  1911 

Total  number  of   separate   trip* 

Total  oiileag*  with  train 

Average  mileage  per  trip 

Average  tonrage  per  trip 

Average  speed.   M.  P.  H 

No.  times  fire- hooked,  average  per  100"o  trips 

No.  times  grates  shaken,  average  per  100%  trips.. 

No.  of  trips  with  100''4  stoker  work 

No.  of  trips  with  stoker  work  of  over  S0% 

No.  of  trips  with  stoker  work  from  50"'o  to  90% 

No.  of  trips  with  stoker  work  less  than  50% 

Average  per  cent,  stoker  work 


8310 

9383 

7395 

8462 

8557 

8604 

8564 

H6b 

H6a 

H  6a 

H  6<l 

H  6b 

H6b 

H6>> 

9-15  to  3-26 

10-14  to  4-3 

12-5  to  4-4 

1-2  to  ^-s 

1-3  to  4-5 

1-24  t.  4-4 

2-28  to  4-5 

199 

202 

103 

117 

76 

59 

20 

19123 

6451 

2580 

6000 

7476 

5495 

1974 

96 

32  3 

31.2 

94 

98 

93 

98.7 

1256 

2096 

2187.9 

1386.5 

2310.8 

1401 

1437 

24.2 

17. 

15.4 

24.1 

22. 

23.5 

24.3 

11 

3.1 

22 

7.2 

9.1 

6 

6 

8.1 

2 

1.7 

7.5 

7.5 

7 

4 

85 

171 

98 

69 

39 

39 

16 

38 
61 

22 

7 

20 

20 

21 
10 

9 

7 

3 

3 

15 

2 

2 

s 

6 

4 

1 

S0.32 

98 

97 

90.8 

85. 

94 

99.5 

1 

Totals 

and 

Averages 


■  773 
49,0v> 
63.5 
1725 
21.5 
6.8 
5-t 

51 : 

1!.? 

10^ 

3> 

92.1 


An  investigation  of  the  detailed  daily  reports  showing  the  causes  of  less 
than  li>i)  i)tr  cent,  stoker  work  from  which  the  above  table  was  made  up, 
reveals  the   following  general   information: 

LOCO.MOTIVE  No.  8310.  This  engine  was  the  first  to  be  equipped  with 
a  new  No.  14  stoker,  and  as  might  be  expected  for  the  first  few  trips  con- 
siderable difficulty  was  encountered.  The  first  trip  gave  but  7  per  cent, 
stoker  work  on  account  of  coal  jiacking  solid  in  front  of  the  ram.  The 
next  trip  was  77  per  cent,  stoker  work,  and  the  following  day  was  a  100 
per  cent.  trip.  On  the  fourth  trip  a  pin  was  lost  out  of  the  conveyor, 
giving  a  42  per  cent.  trip.  The  next  one  was  a  70  per  cent,  trip  on 
account  of  imiierfect  distribution  because  of  clinkered  coal.  Following  this 
trouble  was  encountered  on  the  next  two  trii)S  by  the  troughs  choking  up 
oi  the  crusher  clogging.  On  the  next  day  there  was  a  100  per  cent.  trip, 
and  on  the  next  one  poor  coal  aiul  a  clinkered  fire  gave  a  40  per  cent.  trip. 
From  that  time  on  for  practirally  a  month  the  operation  was  almost  per- 
fect, a  little  difficulty  being  encountered  occasionally  with  poor  coal,  givini; 
a  clinkered  fire,  necessitating  some  hand  firing.  Following  this,  clinkered 
fire  gave  more  and  more  trouble  and  ex])eriments  were  carried  on  to  over- 
come it.  In  fact  this  difficulty  continued  for  two  or  three  months,  during 
which  time  there  was  only  an  occasional  100  per  cent,  trip,  but  many  of 
nearly  100  jn-r  cent.,  the  clinkered  condition  of  the  fire  requiring  a  little 
hand  firing  but  the  stoker  doing  practically  all  the  work.  About  the  be- 
ginning of  February  conditions  improve<l  and  100  per  cent,  trips  became 
very  frequent.  Trouble  with  the  stoker  mechanism  on  this  locomotive 
throughout   have  been  very  slight. 

LOCOMOTI\E  No.  9383.  This  engine  was  equipped  on  the  14th  of 
October  and  gave  very  good  results  right  from  the  start.  On  the  fifth  trip 
hand  firing  was  resorted  to  on  account  of  the  conveyor  saddle  breaking. 
The  following  four  or  five  trips  gave  some  trouble  with  clinkered  coal, 
which    was    soon    corrected,    and    from    the    8th    of    November    to    the    8th    of 


November  2nd,  very  successful  results  were  obtained  u\>  to  the  17th, 
one  of  the  auxiliao'  plungers  stalled,  putting  the  stoker  out  of  comim 
for  that  trip.  After  this  was  repaired  the  record  is  very  satisfactory 
December  19th,  when  a  29  per  cent,  trip  occurred  for  some  reasoi 
quoted  in  detail.  The  average  steam  pressure  on  this  trip  was  but  l^- 
One  hundred  per  cent,  trips  then  followed  up  to  the  tstli,  when  the  ci 
oi)eninK  became  choked  up  and  an  8  per  cent,  trip  followed.  For  tlu  : 
thirty  days  more  or  less  trouble  was  incurred  by  poor  coal,  principall 
cause  of  it  being  very  fine,  and  a  number  of  trips  of  50  per  cent.  !■; 
are  recorded.  The  only  trouble  with  the  stoker  niechanrsm  was  in  C" 
tion  with  the  steam  cylinder.  Following  the  13th  ol  February  then 
one  occasion  where  one  of  the  rams  gave  trouble,  and  some  trouble 
lubricating  the  steam  cylinder.  On  March  22  a  stoker  engine  piston  L 
and   on   the   31st  two   rams  stuck  fast  in  the  troughs. 

LOCO.MOTIVE  No.   8557.     The  stoker  on  this  engine,  which  was  ap 
on    the    3rd    of   January,    gave    comparatively    few    100   per   cent,    trips,    i 
cipally  on  account  of  poor  coal,  although  the  mechanism  itself  was  su' 
to  a  number  of  accidents,  some  of  these  enumerated  being:  broken  cr^i 
stud,  crusher  choked,  connector  bolt  loose,  stoker  engine  piston  head  1 
stoker   engine    out    of   order,    stoker    stalled,   large    lump   caught    in   cru 
main   stoker   shaft   key   lost,   and   slack  coal   stalled  conveyor.      The   av>' 
percentage  of  stoker  work  on  this  engine  for  the  seventy-six  trips  rcco: 
is    but    85    per    cent. 

The  following  two  engines,  one  of  which  was  equipped  on  the  24t' 
January  and  the  other  on  the  28th  of  February,  havt  given  very  exce' 
results  up  to  date.  The  difficulties  that  have  occurred  tiave  been  princi' 
due  to  clinkering  and  fine  coal. 

The  record  of  these  seven  engines,  covering  773  separate  trips,  and  n 
age  with  train  of  about  50,000  miles,  gives  an  average  per  cent,  of  sti' 
work  of  92.1  and  a  percentage  of  perfect  trips  of  67  per  cent. 
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Locomotive  Terminal  at  East  Clinton,  111. 


CHICAGO    &    NORTHWESTERN    RAILWAY. 


IN   CONNECTION    WITH    THE    LARGE    YARDS    ON    THE    EASTERN    SIDE   OF    THE    MISSISSIPPI    RIVER    OPPO- 
SITE TO  CLINTON,   lA.,   WHICH  THE  CHICAGO  &  NORTHWESTERN     RAILWAY     HAS     RECENTLY    CON- 
STRUCTED,     A    LOCOMOTIVE    TERMINAL    FOR  FREIGHT    ENGINES,    CONSISTING    OF    A    FIFTY- 
EIGHT    STALL    ROUNDHOUSE    AND    AUXILIARIES    TO    SUIT,    HAS    BEEN    BUILT. 


ill  1900  the  Chicago  &  Northwestern  Railway  erected  at  Clin- 
ton, la.,  a  new  50  stall  roundhouse,  replacing  an  older  and  sim- 
ilar structure  at  the  same  point.*  the  layout  being  so  planned 
av  to  provide  for  another  roundhouse  of  the  same  size  when 
needed.  Since  that  time,  of  course,  traffic  has  greatly  increased 
and  necessarily  the  number  of  cars  handled  has  increased  more 
r;i|>id!y  than  the  number  of  locomotives,  and  when  it  was  found 
imperative  to  greatly  enlarge  the  existing  yards  the  decision  was 
made  to  build  entirely  new  yards  across  the  river  from  ilie 
present  terminal  and  transfer  all  freight  traffic  to  that  point, 
therefore  the  original  plan  at  Clinton  has  not  been  carried  out 
and  an  entirely  new  locomotive  terminal  has  been  constructed 


engines  can  be  run  around  those  that  may  be  on  the  pit  and 
brought  into  the  house  more  quickly.  A  branch  from  the  south- 
erly track,  being  taken  oflF  between  the  coal  chute  and  cinder 
pit,  permits  a  reverse  movement  eastward  for  engines  going 
to  that  end  of  the  yard.  The  water  cranes  are  located  about 
midway  between  the  coaling  station  and  cinder  pit  and  all  sand- 
ing is  done  at  the  sand  tower  just  before  going  on  to  the  turn- 
table 

Other  buildings  in  connection  with  the  terminal  consist  of 
a  large  structure  100  x  no  ft.,  which  houses  the  machine  shop, 
the  blacksmith  shop  and  powerhouse;  it  is  located  just  to  the 
east  of  the  roundhouse.    Adjoining  this  is  a  small  brick  build- 
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GENERAL    LAYOUT    OF    FREIGHT    LOCOMOTIVE    TERMINAL    AT    EAST    CLINTpN,   CHICAGO    AND    NORTHWESTERN    RAILWAY. 


in  connection  with  the  new  yards  and  at  this  point  all  freight 
engines  will  be  taken  care  of,  leaving  the  present  50  stall  house 
for  passenger   service   only. 

lor  the  purpose  of  facilitating  the  movement  of  locomotives 
•'  much  as  possible  the  new  terminal  has  been  located  at  a  con- 
^  uncut  point  near  the  center  of  the  yards,  so  that  locomotives 
k"Mig  to  or  coming  from  the  roundhouse  will  require  a  mini 
"I'lni  amount  of  switching  and  a  minimum  distance  to  travel. 
'■  is  planned  to  have  all  mcoming  and  outgoing  engines  han- 
'iHd  from  the  western  side  of  the  roundhouse,  although  a  single 
^■■it  and  entrance  track  has  been  provided  on  the  eastern  side, 
'    "iR  equipped  with  a  small  ash  pit  and  water  crane.     A  study 

I  the  general  layout  will  show  that  there  are  two  tracks  coming 
!i..in  the  }-ard  which  branch  Into  four  tracks  before  reaching 
'■'f"  coal  chute,  on  any  one  of  which  coal  can  be  taken.  These 
i''Ur  tracks  continue  over  the  cinder  pit  and  then  combine  into 
'\\'i  tracks,  which  are  continued  to  the  turntable.  The  two 
'■incr  tracks  of  the  four  are  intended  for  incoming  engines  and 
'"e  served  by  cinder  pits  102  ft.  in  length.  The  outer  two  tracks 
•'"■  intended  for  outgoing  engines  and  have  a  small  cinder  nn. 
■^'"g  an  extension  at  the  side  of  the  longer  one,  arranged  as 
■-   shown   in   the   plan.     Crossovers   are   provided   between   the 

'St  and  second  and  third  and  fourth  tracks,  so  that  incoming 
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ing  containing  the  engineers'  and  firemen's  rest  and  wash  rooms, 
foremen's  office,  etc.  On  the  other  side  of  the  roundhouse  is 
the  store  and  oilhouse,  in  separate  buildings,  and  beyond  are 
tracks  for  car  repairs,  with  a  small  shop  for  wheel  and  black- 
smith work.  The  whole  terminal  is  well  grouped,  the  total  dis- 
tance from  the  coaling  station  to  the  powerhouse  being  but  about 
1,200  feet. 

ROUNDBOUSE. 

The  roundhouse  measures  90  ft.  betw^een  walls  and  the  inner 
circle  has  a  radius  of  about  129  ft.  The  58  stalls  in  the  house, 
with  the  two  entrance  tracks,  y'nx-  an  angle  between  tracks  of 
6  degs.  Since  the  turntable  is  80  ft.  in  diameter  this  requires 
the  use  of  frogs  around  the  turntable  circle.  The  distance 
between  the  center  of  the  tracks  at  the  outiT  wall  is  22  ft.  iij4 
in.  and  at  the  inner  wall  13  ft.  6  in.  The  house  is  divided  into 
five  sections  by  four  fire  walls,  giving  three  sections  with  12 
tracks  each  and  two  with  1 1  tracks.  Doors  are  provided  in  the 
fire  walls  at  both   the  outer  and  inner  circle. 

Following  the  standards  of  the  company  for  roundhouses 
the  building  consists  of  a  concrete  foundation  carried  up  to 
the  level  of  the  window  sills  -ind  a  brick  outer  circle  and  end 
walls  above  the  window  sills,  with  a  simple  design  of  wooden 
roof.  The  distance  from  the  floor  to  the  underside  of  the  roof 
timbers  at  the  outer  wall  is  about  19  ft  and  from  this  point  the 
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roof  slopes  upward  at  an  angle  of  about  ^  of  an  inch  to  the 
foot  for  a  distance  of  55  ft.,  where  a  scries  of  vertical  windows 
arc  inserted  and  a  drop  of  about  5  ft.  is  made  when  it  slopes 
downward  to  the  inner  circle,  giving  a  distance  of  about  17  ft. 
from  the  bottom  of  the  roof  timbers  to  the  rail  at  the  doors. 
This  type  of  roof  and  general  arrangement  has  been  found'  to 
be  entirely  satisfactory  in  giving  good  ventilation  and  lighting. 
The  smoke  jacks  are  located  about  16  ft.  from  the  outer  wall 
and  do  not  provide  an  opening  for  ventilation  around  the  out- 
side of  the  vertical  pipe.  They  are  carried  up  about  6  ft.  above 
the  roof  level  and  provided  with  hoods  and  dampers,  as  is 
shown  in  the  illustration.  The  roof  is  covered  with  a  four-ply 
composition  tar  and  gravel  roofing  and  the  gutters  are  arranged 
to  drain  through  down  spouts  on  the  inside  of  the  house  at 
the  inner  circle  and  outside  of  the  walls  at  the  outer  circle.  The 
vertical  sash  in  the  roof  is  liinged  to  swing  outward. 

An  inspection  of  the  illustrations  show  that  the  window  ai-ea 
while  carried  to  a  good  height  is  not  as  largo  as  has  been  cus- 


tomary in  other  terminals  or  as  would  have  been  easily  i  '^' 
sible.  There  are  two  narrow  windows  opposite  each  pit  in  !l>e 
outer  circle  and  about  one-third  of  each  door  is  given  up  to 
lighting  area,  this  in  connection  with  the  four  swinging  sasl'  i" 
the  roof,  about  4  ft.  in  height,  constitutes  the  whole  natrral 
lighting  area,  giving  a  total  of   134  sq.   ft.  per  pit. 

Transit  board  smoke  jacks,  with  an  opening  at  the  bottom  of 
4  ft.  4  in.  X  10  ft.,  narrowing  up  to  a  cylindrical  section  3  ft- 
4  in.  in  diameter,  are  installed  ever  each  pit.  With  the  01 'li- 
nary  consolidation  locomotive  wlien  its  stack  is  under  the  cc  er 
of  the  jack  the  pilot  will  be  about  yy^  ft.  from  the  w?)!.  The^e 
smoke  jacks  are  arranged  with  16  in.  wings  extending  down  on 
the  sides,  the  ends  being  16  ft.  above  the  rail.  They  are  s  ip- 
ported  directly  from  the  roof  timbers  without  any  special  C'  "- 
struction. 

One  of  the  illustrations  shows  cross  sections  of  the  pits,  whi^b 
are  of  concrete  12  in.  thick  at  the  bottom  and  2  ft.  thick  at  the 
sides,  having  a  slope,  relative  to  the  rail  level,  of  8  in.  in  tluir 
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l^i;  ii  of  6x  ft.  10  in.  They  drain  toward  the 
jni  r  circle,  there  being  a  deep  concrete  sump 
co\  red  with  a  cast  iron  grating  at  the  inner 
end  of  each  pit.  The  depth  at  the  front  is  2 
ft  ■:oH  i"-  from  the  top  of  the  rail.  The 
rai!  itself,  and  in  fact  the  whole  floor  of  the 
rouidhouse,  has  a  slope  toward  the  inner 
cifilc  of  about  5  in.  in  its  length,  this  grade 
being  continued  to  the  turntable  pit.  The  pit 
rails  ^ire  carried  on  sections  of  oak  ties  spaced 
wi!!!  18  in.  centers  embedded  in  the  concrete, 
wlii'  h  is  carried  up  flush  with  the  top  of  these 
tics  and  capped  by  two  5  x  8  in.  jacking 
planks  on  the  outside  of  each  rail. 

I  hating  System.  —  Hot  air  is  used  for 
heating,  the  same  as  was  installed  in  the 
rounilhouse  built  eleven  years  ago,  although 
in  that  case  the  ducts  were  carried  over- 
head and  in  the  present  case  they  are  built 
of  concrete  around  the  inner  ends  of  the  pits. 
In  an  addition  on  the  outside  of  the  house  opposite  the  en- 
trance track,  which  measures  40  ft.  x  56  ft.  6  in.,  are  installed 
a  duplicate  set  of  Sturtevant  fans  with  coils,  each  being  driven 
by  a  75  h.p.  G.  E.  induction  motor.  Each  fan  discharges  into 
a  conduit  measuring  70  by  84  in.,  which  serve  one-half  of  rhe 
house.     These  conduits  grow   smaller   in   size   until  at   the  end 


GENERAL  VIEW   AT   EAST   CLINTON    SHOWING   CHARACTER   OF     STRUCTLTtE?. 


INTERIOR  OF  ROUNDHOUSE. 

tliey  measure  48  in.  x  48  in.  in  section.  Between  each  alternate 
pair  of  pits  is  carried  off  a  section  30  x  24  in.  which  branches 
out  and  discharges  through  two  18  in.  openings  fitted  with  damp- 
ers along  one  side  of  each  pit.  Large  dampers  are,  of  course, 
fitted  in  the  main  conduits  near  the  fans,  and  the  coils  are 
arranged  in  groups  sO  that  the  necessary  amount  of  heating 
surface  can  be  employed  without  waste.  Exhaust  steam  is  suf- 
ficient for  ordinary  purposes.  The  matter  of  drainage  of  tnis 
hot  air  conduit  has  been  carefully  considered  and  the  whole 
w  iling  system  is  reported  to  be  very  satisfactory.  The  top  of 
t--  conduit  forms  a  concrete  walk  around  the  inner  circle  and 
dv  .rs  are  cut  in  the  fire  wall  so  that  this  passage  can  be 
fr;  ely  used. 

'  fghting. — Artificial  lighting  is  entirely  by  incandescent  lamps 
V. :  ;;h  are  carried  from  the  roof  timbers,  the  wiring  being  car- 
■^  ■  1  in  iron  conduits  and  each  group  of  lights  between  pits 
•>«  iig  controlled  by  a  switch  on  the  outer  wall. 

I"  the  section  of  the  house  nearest  the  machine  shop  there 
••re  two  drop  pits,  one  for  driving  wheels,  serving  two  pits,  and 
'"'  other  for  truck  wheels,  serving  the  next  two  pits.  The 
''fiver  pit  is  7  ft.  10  in.  in  width  and  is  provided  with  a  tele- 
^^^''Pic  air  jack. 

'  he  floor  is  of  paving  brick  laid  on  the  sand,  being  well 
•^'nvned  to  drain  into  each  pit.  The  end  of  the  pit  rails  are 
i''jt  provided  with  stops. 

Trenches  for  workmen  are  located  along  the.  outer  wall  wher- 
'  ' T  necessary. 


Boiler  Hashing  System.— The  hot  water  boiler  washing  and 
changing  system  installed  by  the  National  Boiler  Washing  Co. 
of  Chicago  is  its  standard  apparatus.  The  pipes  are  carried 
around  the  center  of  the  house  from  the  roof  timbers,  the  con- 
nections coming  down  on  the  center  posts  between  each  alternate 
pit.  The  pumps  and  tanks  are  located  in  a  small  addition  just 
outside  of  the  roundhouse  wall,  adjacent  to  the  power  house. 
This  system  and  arrangement  has  been  fully  illustrated  and 
described    in    these   columns.* 

An  80  ft.  turntable  equipped  with  an  electric  tractor  has  been 
provided.  The  turntable  was  built  by  the  American  Bridge 
Company  and  the  tractor  was  furnished  by  George  B.  Nichols 
&  Bro.  The  walls  of  the  pit  are  of  concrete,  but  the  bottom  is 
not  paved,  since  the  sandy  soil  in  that  locality  gives  good  drain- 
age and  requires  no  covering.  The  electric  circuit  is  carried 
through  an  underground  conduit  to  a  cooimutator  at  the  center 
pin.  ; ''-'^  :: --"■■•'■;"■■  ';-';■'•'"'. " ^'-'o;  ■:'';'':i''  ^^  ''■''/  ■■: 

Cinder  Pit. 

The  standard  cinder  pit  of  the  Chicago  &  Northwestern  R.iil 
way  has  been  installed  at  Clinton.  In  this  case  it  consists  of 
two  pits  I02  ft.  long,  with  a  depressed  track  between  them,  and 
two  short  pits,  23.'/2  ft.  in  length,  for  dumping  the  ash  pans  of 
outgoing  locomotives.  The  pits  are  constructed  of  concrete 
with  the  outside  rail  resting  on  the  wall  and  the  inner  one  be- 
ing supported  on  a  steel  girder  resting  on  cast  iron  chairs  on  a 
concrete  foundation  located  at  about  13  ft.  centers.  The  steel 
girder  carrying  this  rail  consists  of  two  15  in.  channels  set  b}i 
in.  apart,  the  rail  being  supported  upon  a  6  .x  4  in.  angle  riveted 
to  one  of  the  channels,  this  in  turn  being  reinforced  by  a  5  x 
3'/2  in.  angle  secured  to  the  other  channel.  The  bottom  of  the 
rail  is  2^  in.  below  the  lop  of  the  channels,  the  space  between 
being  filled  with  asphalt  mixture,  and  the  rail  is  held  in  place 
by  malleable  iron  clips  arranged  as  is  shov.n  in  the  il'.ustration. 


See  American  Engineer,  Dec,  1910,  page  469. 
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To  CtfotM  iif  T>-j 


l(>iii;iry 


as   w  I  .til»l"  have  Ik;cii  t'asily 


rripi  sloi»t^^  lip\var<l  at  -:i.ii  aii^k'  «i  abt-ml   -^4 -Mt*  an  incli  to  ilit       l(ini:iiy    in    <.i1ut    icnuinats   or 

foot.  fijrti«liM:i lice  fJl*  5.T  t't.,  where  a  scries  oiF'yi'nival  windows      i-iliK-.      I  lu  ri'  arc  two  narrow  wiiiiIii\\->  n'n[i'»ito  each  pit  in 

arc  iiiserUU  a'Hl  'i  <J<'Oi>  of  ab<nit  .<   1*1.  is  iiia«lc  wluii   it   siofH-;        ;Mii«r   circle   and   abont"'"^'  ihir-l    "t    racii    "Inor    is   j^iveti   HI. 

OoNviTWaWriii.iik  jimc^  -af  about   17  ft.--  ifightiny:  area,  tliis  in  connection  witli  tlu    f-mr  >wint'injj[  sasf.;',"  '  \l'i\ 

from   iHc   b-htani  iif  iho   root   tinrbers  to  ilu-  rail   at    ilie  doors. 

This'  type  ra^nVofati4.v;eiH'r;il  arraimcmcin  has  boon  fotnid  to 


be  entirely  satT«factpry  iii  givinj^  good  ventilation   ami  lii-htiiiu 
rile  sjiVt'ikt . jJiCks.afe;^!^^^^^^  aiVfttrt   16  ft.  from  the  outer  wal! 

and  do  tiof  provide  aii  >«pfnina- iV.r  ventilation  around   the  out- 
side Mt  .the  vertical  pipe.  ,    I'iiey.ai-e  carricil  up  about  U  ft.  above 


ihe    roof,    about    4    tt.    in    beisht.    coii-titutcs    the    wh<de   nal-ii*.';' 
liybtinjf  area,  uivint*   a   total  of    1,^4  ■^(|.    ft.  pi  r  pit.  /?;."•"•• 

J'r,in>ii  b  |ai«l  suioke  jacks,  with  an  opcniii!.;  at  the  botUf^V.^,!,',' J 
4  ..f.t<  4  m..  X '  TO' ft.,/ tiarrtV\y.iii jj  ui»  to  a  cylin'bical   sectinft  :^.7.^;-;:- 
4  in.   in   dianuter,  are   installed  f-ver  each   pit.     With   the         ' 
nary  consolidation  loconiotive  wbni  its  stack  is  under  the  c< 


th<;ro;of;\leyH:;an^^^^  'l^Hipcrs.   its   is     >irf  the  jitck  th^  will  be  about  7' •  ft.  from  the  w:dl.    I'Ty-'eV .' 


,'shown  in  the  illu.-^tration.      The  roof  is  covered  with   a   four-ply 

■composition  tur  ami  gravel  roofing  and  the  gutters  are  arran'^eii 

III   drain   tliroifyji    down    .spouts   on    the   inside   of   the    bouse   at 

Ibr  iinier' circle  ai«V6tltsJ(le  of  tlie  walls  at  the  outtr  circle.   The 

MTtic.il  -ash  in  the  r<Tiif  i">  binyed  to  >win.y  outward. 

AniiispcctioiiQi:  the  illustrations  show  that  the  window  a'-ea 
while  cnrriwl.  to  a  good  Iteisiht  is  not  as  laryc  as  has  been  cus 


smoke  jacks  are  iirranged  with  t6  in.  wings  extending  dowTi y^.'^  .-| 
the  sides,  the  ends  being  16  ft.  above  the  rail.  They  are  <'p: 
ported  directly  from  the  ro(^f  timbers  witli'ivtt  any  specialjT  .■•"V'>'i| 
strtiction.  .  "f ':'.''  _^^/.  ■■'■v-",^V-;  ■■  :;/--'..''v  •■i''  '-■'■'■'^ 

Une  of  the  illustrations  shows  cross  sections  of  the  pit.s,  vvrrS. {:.';•  ;:1 
arc  r)f  concrete  12  in.  thick  at  the  bottom  and  2  ft.  thick  at  y?'^-    ; 
sides,  having  a  slope,  relative  to  the  rail  level,  of  8  in.  in  i':  ''•    , 
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'1  "I  Oi   ft.   lo  in.     I'liey  drain  toward  tlu 
V  circle,  there  being  a  deep  concrete  sump 
(1  with  a  cast  iron  grating  at  tlie  inner 
I   each  pit.     'i'lie  depth  at  tlic  front  is  2 
■4I4   in.    from   tlie   top   of   the   rail.     The 
;{4Vlf,  and  in   fact   tlie  whole  Hoor  of  the 
.Ihonsc,    has    a    slope    toward    the    inner 
.iir  about  5  in.  in  it?»->leiigih,  this  grade 
.(^•'.^.^(•ontinued  to  the  turntable  pit.     The  pit 
.  'rii,'.vre  carried  on  .sections  of  oak  ties  spaced 
^Of  ■' jK  ill-  centers  embedded   in   the  concrete, 
TjVjV'}! -is' Carried  up  ihisli  with  the  top  of  tiiese 
:tt    '.ftiid    eapped    liy    two    5    x    H    in.    jackiiig 
,  "pf;' ■fi'-C"  the  outside  of  each  rail. 
'I'i^.ni^iiiig    System. — Hot    air    is    used     for 
licqiHgf.  the    same  ,^^s=  .lA'as    installed    in    the 
•:rA'-.ii4house   built   eleven    years    ago,   althongli 
^iXi  -liiiit    case    the    duct.x    were    carried    over, 
r  hts'-Ji.  .Vd,  in   the   present   case   they   are  bitilt 
i^ di  iri'itrctc  aroun<l  the  inner  ends  of  the  pits. 
■Jn  ufi   addition   on    the   outside   of   the   house 'opposite   the  cii- 
•;CriiV;ve  track,  which  measures  40  ft.  x  56  ft.  0  in.,  are  instailcii 
'■(a ■.f(vipHcate  set  of  Sturtevant  fans  with  eoilsj  each  being  drived 
•  biy  it  75  h.p.  G.   E.  induction   motor.     Each   fan  discharges  into 
'  ca.o't^d"'^  '"'^^"''•"Jl  70  by  S4  in.,   which  .serve  one-half  of  rhe 
.':  iviUjk-.;.. These  conduits   grow    smaller   in   size   until  at   the  end 


:-'<??•. 
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tUjy:  nieasure  4H  in.  x  48  in.  in  section.     Between  each  alternate' 

;;;".fK<,»|'^  6l  pits:  is  carried  ofT  a  section  30  x  24  in.  which  branches 

.'    i<*tf' ;aKl  discharges  through  two  18  in.  openings  fitted  w  ith  <lainp- 

=  .';.i  *-(?.:.dong  one  side  of  each  pit.     Large  dampers  are,  of  course, 

^y-^iw-T/  in   the   main   conduits   near  the    fans,   and  tiie  coils   are 

''\ '-?•*,■■' wged    in    groups    so   that   the    necessary   amount    of   heating 

;.;-.^-..'*f-- -^ce  can  be  employed  without  waste.     Exhaust  steam  is  suf- 

.  'r}  ."."•'  .^ii. for  ordinary  purposes.     The  matter  of   drainage  of  tnis 

./;.'  IT;^^^'^^  has  been   carefully  considered  and  the  whole 

!;'.  ■  ?>-'"K  system  is  reported  to  l>e  very  satisfactory.     The  top  of 

;J. ,;  conduit  forms  a  concrete  walk  around  the  inner  circle  and 

iV  -".S^aro    cut    in    the    tire    wall    so    tli,-it    this    passage    can    be 

■r.^v.\}fv:-.'iy  used;;-' „-:-^; :^.  .•■■^■J ••',:.■•.;•-",;.,:;:■  ,;;svr;> '^ 

{'■;  .^5;  S  '  ./»«V/.--.\rtificial  lighting  is  entirely  I>y  incandescent  lamps 
•J  ■■..?^-..  -..''are  carried  from  the  roof  timbers,  the  wiring  being  car- 
■.;';:-y-^ ;:):>«  iron  conduits  and  each  group  of  lights  between  pits 
■-;;''*:J-ic?  ^'"'trolled  by  a  switch  on  tJie  outer  ynsill 

"the  section   of  the  house  nearest   the  machine  shop  there 

'\vo  drop  pits,  one  for  driving  wlieels,  serving  two  pits,  nnd 

^t her  Tor  truck  wheels,   serving  the  next  two  pits.     The 

-:;.  ■  V.'/.^^  r*'*  '*'  7  ft-    10  in.   in  width  and  is  provided  with  a  tfele- 

■r:\'.';;:j»i(t-;iir  jack.,     -    ,       \     ..;  .,        .  ;  ,.      ■■v' ■■■'';  ':/-'' 

.      •;':?*'  ^^'^*^'^   is   of    paving   brick   laid   on    the    sand,    being   \vell 

i;  •■■v;/^!iiM^l  to  drain  into  each:  pit.    The  end  of  the  pit  rails  arc 

..■f ;'->'■" vided  with   stops.     :      ■ 

V    ,••/;. fnclus  for  wrirkmcn  are  jotated  along  the.^ptfler  wall  ^ber- 
nccessarv.'^:^''' ■■■■;';"•'■;■■;..';  •:'.■.  :■  ^^'v  •''    ^  :■■••>•■ '  >.  :  'r--ii\'-; 


Bdiltrli'itsliiTig   SysteinWih*:  hot   water  boiler   w;i*i!nig     .n., 
changing  system   installed  by  the   Xjition;il   iJoikr   Washing   Co., 
ikf.  Chicago   i^  it$v  standard  apparatus^''   1W  l>fll»es;i,are  xSirri^d:  -^} 
around  the  center  of  the  house  Irohi  the  r<x>fiimber!s.  the  con- 
nections coming  down  on  the  center  post<  bet wetii  each  alternate  . 
pit.     The  pumps  and  tanks  are  located  in  a  smaU  .idditiou  just "    = 
outside  of  the  roundhivuse  wall,,  adji^cent  to  tlve  JW-'ft'er  house. 
riiis    system    and    arrangenunt   has   been,   hiUy    illustrated   and 
described   in   these   columns,*        ;    ,'     '     .';■'■"     ''  '  ■  ^ .. 

Art  8<j  it,  turntable  e(|tiipped  witli-  an : electric  lract<;«i  has  Ivrcii' f" 
provided.  The  turntable  xa-islnliltijiy  the  Aiiiericaii  Bridge 
Company  and  the  tractor  was  furnrshvd  by  Gci/rgc  R.  Xich.)ls. 
\-  i'.ro.  The  walls  of  the  pit  are  of  concrete,  but  the  bottom  is 
iiot  paved,  since  thie  Sandy  soil  in;  tliat  Itxeality  gives  pood  drain - 
age  atul  requires  no  covering.  The  electric  circuit  is  carried 
ilvrpugh  an  aJKlergrouud  vc«>^^^^^^  tlj«  center, ;    , 

pin.  .'.■■•"  ■■■".'^.;v.:;'';  .;<•■-:' •,;^v.;'^  ;'  ■;  'k  j-:-.'-'x-- :''■''•-':-  '-'&■;''  ''■■"^-~/-  .'-^r::  j.  :■''::■ 

;/J"M»;staud:ird  cinder  pit  of  ihcGhica^^        >t»"»r!hwi^st«rn  R.iil 

way  has   liven   jirstalKd  at    CliirttiiL^     In  this  ca<t    it   consists  of 
two  pit^  10.2  ft.  loVg,  with  a  depresMjd  track  iKtwccn  them,  and  . 
two  sl>ort;  pits,  2:5'>:  ft;  in  leiigtli,' f^^  ash  pahs  at   ■'. 

<Mtig(ting   Jbconiolives.       Ihe    pits-^^e  :.coitstrnct«iv  91    cc^ 
with   the  out sitle   rail   re.-«iiiig   on  the   wall  and  the  imKr  one  be- >. 
ing  sujiiMtrted  on  a  steel  girder  resting  on  cast  iroti  chairs  ou  »•' . • 
iroiicrete  foundation  located  at  abbnt  13  ft.. Sc-e^ntet-s.  •  Tlie  steel' ;  ..■ 
girdvr  carrying  this  rail  consists  of  two  15  ihvChanwcU  set  (»)i-v 
in^  apart,;  the  rail  behig  supported  upon  a  6x4  in.  angle  riveted 
V>  one  of  the  cJuninels.  this  in  turn  bcitig  rem  forced  liy  a  5  x;%  .' 
3^^  in.  atig;lc  secured  to  the  otilertiltannet.    Tlie  bt.>ttOMi  of  the  "C' 
Tiiil  is  j>s  in.  IkIow  the  top  of  the  chaiujels,  the   space  betw.er.-   ;: 
being  tilled  witlt  asphalt   niixtu-'C.  and  the  rail  is  lieM  in  pl.ice  •  " 
by  malleable  iron  dips  arranged  as  is  shown  in  the  il'nstration. 


Sec  .AiiiERieAN  +Is:<:»T<EER.  t>ec;.  IHIO.  page  !«*? 
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The  stifteiiiiig  and  spacing  bars  between  the  two  rails  are  pro-  cated  five  150  h.p.  fire  tube  boilers  carrying  a  working  press  re 

tected  by  a  3  in.  cast  iron  pipe.     The  depressed  track  is  set  at  of   125  lbs.     The  draft  is   furnished  by  a  brick  stack   125  ft     n 

13   ft.   centers   from   the   cinder   pit   track,   which   gives   a   wide  height.     The  engine  room  contains  two  alternating  current  g   1- 

platform   for  the  shovelers.     The  floor  of  the  pit  is  of  brick  erators,  each  driven  by  a  Russell  20   x  20  in.   single  cylin  i^r 

resting  on  concrete     The  concrete  construction  and  general  ar-  engine.     The   generators  have   a  capacity  of  250  k.w.   each.     \ 

rangement  of  the  pits  is  clearly  shown  in  one  of  the  illuslra-  duplex  air  compressor  is  also  provided  in  the  same  quarters. 


'    I  l»-Drain       i  ' 

h  n  n  n  rrri  n  n  1  n  (M  n  n  n 


>^0'i." 


J  Lias  pipe.  ;n'  Ctrs. 


J  Ona  Pipe, 


fef"-'^-*"" 


lop  o(  /    i  I  Depressed  Kail  , 


'«-_--- J  T  21.-V^^^^^»^^WB 


I530V 


m 


5  8—1-  3  4 1 


2  Gas  Pipe, 
— m'-^" 


S.O^Ora.lc  Cb 


Li  u    u 


STAND.\KD   ASH    PIT  OF   THE   CHICAGO   AND    NORTHWESTERX    RAILWAY 


tions.     A  brick  building   14  ft.  square  is  provided  near  the  pits 
for  the  use  of  the  men. 

Shops  and  Powerhoi'se. 

'I  he  building  containing  the  p(/werhouse  and  shops  is  a  brick 
structure  with  steel  roof  trusses  and  tile  roof  and  conforming 
in  its  excellent  exterior  appearance  with  the  roundhouse  and 
other  buildings.  The  small  maclinc  shop  occupies  a  space  of 
about  50  X  65  ft.  in  one  corner  <>f  this  building,  which  lias  been 
provided  with  a  floor  ot  creosoted  wooden  blocks.  The  tools 
are  beltorl  from  a  line  shaft  which  is  driven  by  a  35  h.p.  G.  E. 
induction  motor  located  in  the  engine  room  adjoining.     A  track 


90  Lli.  naill      k->Jf< 

— -il' 


— l-^'i- 


jMulli'Mlile  Iron  Clip. 
^^     Asphalt  Mixture  IjDili  .Si.les  o(  Kail, 
j^n~n  .  Ij  C  \  .l.i  LI). 
"     '  ■    '-x  ii'\  i"\ ^}i"Aiin\i'. 

- 1_  i"s  :i!i"\  >i".\iiale. 
I'j'l'ipc.  ■','■;!'  Iims. 


,  Koil  I   Round, 
O'.5"lous. 


3  Cast  Irou 
I'ipo 


Concrete 

'i"lloiiii,l 
-Rcinrorritii;  RoiU- 


DETAIL   OF    C.    &    N.    W,    ASH    PIT. 

extends  into  the  machine  shop  from  one  of  the  pits  in  the 
roundhouse. 

At  the  present  time  there  has  been  installed  in  tiie  machine 
shop,  two  lathe.s,  a  planer,  shaper,  double  headed  boring  mill, 
drill  press,  punch  and  shear,  bolt  cutter,  hydraulic  press  and 
emery  wheel.  A  motor  driven  wheel  lathe  is  to  be  installed  in 
the  near  future. 

A  small  blacksmith  shop  has  been  provided  in  an  unused  part 
of  tiic  boiler  room. 

In   \\:v  boiler   room   of   the   powerhouse   there   have   been   lo- 


CoALiNG  Station. 

As  is  mentioned  above,  the  coal  chute  is  arranged  to  serve 
four  tracks,  three  passing  underneath  the  storage  bins  and  one 
at  the  end.  This  station  is  of  800  tons  capacity  of  the  double 
balanced  elevator  type,  built  by  Fairbanks,  Morse  &  Company, 
riie  conveying  apparatus  is  in  duplicate  and  is  arranged  to  both 
elevate  and  transport  horizontally.  '1  lie  conveyors  are  driven 
by  a  20  h.p.  induction  motor. 

Water  Supply. 

The  water  supply  is  taken  from  the  .Mississipii  River,  on  tie 
banks  of  which  are  two  three-plunger  vertical  pumps,  each  drivm 
by  25  h.p.  induction  motors,  discharging  into  a  large  steel  tank 
of  130,000  gallons  capacity,  which  furnishes  the  pressure  and 
storage   for  the  whole  terminal. 


SUPERHEATERS   ON    LONDON  &   NORTHWESTERN 

RAILWAY. 


On  page  loi  of  the  March  issue  of  this  journal,  ihe  expefi 
ments   wiiich   the   London   &    Northwestern   Railway   were   mal 
ing  with  superheaters  were  mentioned  as  being  one  of  the  mo-' 
thorough  and  important  tests  of  this  kind  that  had  ever  takci 
place.     It  was  there  stated  that  the  superheater  being  used  w  - 
very  similar  to  the  Schmidt.     We  have  been  informed  that  tli 
superheater  was  actually  of  the  Schmidt  design  and  ihe  resul- 
of  these  tests  have  been  such  .-is  to  lead  the  London  &  Nort 
western    Railway   to   order    100   sui)erheaters    from   the    Schmi' 
Company   for  immediate  api)lication. 


The  \ext  Annual  Convention  of  the  International  Masi 
Boiler   Makers'   Association    will    be   held   at    Omaha,    Neb.,  t 
May  23,  24,  25  and  26.     The  Rome  hotel  has  been  chosen  as 
official    headquarters.     H.    D.    Vought,  95    Liberty   street,   Nc  . 
York,   is  secretary. 

The  Eighth  Annual  Convention  of  the  Railway  Storekec; 
ers'  Association  will  be  held  at  Hotel  Pfister,  Milwaukee,  Wi'^ 
May  22,  23  and  24,  191 1.     Correspondence  and  inquiries  shou^  ' 
be  addressed  to  J.  P.  Murphy,  secretary-treasurer,  Box  C,  Co: 
lingwood.  O. 
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JIG  FOR  SETTING  ECCENTRICS 


AMERICAN    LOCOMOTIVE    CO. 


The  location  and  subsequent  cutting  in  the  axle  of  eccentric 
kev-  ys  in  connection  with  engines  equipped  with  the  Stephen- 
son ik  motion  has  always  been  a  very  troublesome  operation, 
and  lie  which  has  uniformly  constituted  the  source  of  much 
(lelav  in  the  erecting  shop.  Under  the  plan  generally  followed 
the  '  Iiecls  are  transferred  to  that  department  with  the  eccen- 
tric- inerely  tightened  in  approximately  their  correct  position 
bv  \       set  screws,  and  the  keyways  are  not  laid  out  until  the 


In  some  instances  twenty  engines  of  uniform  design  may  be 
erected  simultaneously  and  the  inconvenience  to  the  erecting 
department  in  removing  eighty  eccentrics,  cutting  an  equal 
number  of  keyways  and  reassembling  the  parts  may  be  imag- 
ined. It  may  be  also  well  to  recall  that  no  matter  how  exten- 
sive such  an  erecting  department  may  be,  there  is  usually  only 
one  valve  setting  gang  available  for  the  work. 

Probably  the  most  effective  device  for  properly  locating  ecceT"- 
trics  in  the  machine  shop  is  that  herein  illustrated.  It  ij  in  daily 
use  at  the  Cooke  Works  of  the  American  Locomotive  Company, 
in  Patcrson,  X.  J.,  and  the  results  attained  are  truly  remarkable. 
On  one  occasion  a  record  was  kept  of  eccentrics  located  on  fifty 


AN    INGENIOUS    DEVICE    FOR   LOCATING    ECCENTRIC    KEYWAYS. 


val\ .  .>ctting  procedure  is  finally  complete  Tliis,  af  course, 
inipiies  tliat  tlie  axle  must  be  drilled  and  chipped  in  very  narrow 
conliiies  under  the  locomotive  in  which  to  work,  and  in  view  of 
the  Mbstades  in  the  way  wiiich  need  not  be  enumerated,  fifteen 
hour;  is  not  considered  ordinarily  as  an  excessive  length  of  time 
to  dc-yote  to  the  job. 

J  bis  time-honored  method,  however,  laborious  as  it  may  be, 
na«  the  merit  of  insuring  absolute  correctness  in  the  setting  of 
eccentrics  and  immunity  from  '"lipped"  or  offset  keys,  the 
1  being  a  very  important  consideration  now  that  the  eccen- 
liavc  become  so  heavy  and  the  shearing  stress  en  the  key 
greatly  increased.  It  is  for  the  sake  of  securing  this  ex- 
act- ess  in  location  that  the  plan  of  keying  on  the  eccentrics  as 
•Ii  last  detail  in  valve  setting  has  been  so  long  adhered  to, 
despite  the  fact  that  many  ingenious  means  have  been 
^ed  to  locate  them  before  the  wheels  go  under  the  engine 
have  not  been  received  with  any  particular  favor  because 
lie  liability  to  error  which  all  of  them  embody  in  varying 
fees. 

iilroad  repair  shops  in  practically  every  instance  follow  the 
plan,  and  as  main  axle  renewals  are  comparatively  infre- 
't  m  locomotive  maintenance,  these  shops  are  not  greatly 
•irrassed  by  delay,  notwithstanding  the  cumbersome  nature 
the  work.  In  the  instance  of  the  locomotive  builders,  how- 
'■  'he  matter  assumes  a  much  more  serious  phase,  and  it 
nus  almost  imperative  that  the  wheels  should  leave  the 
In'ie  shop  with  eccentrics  mounted  and  keyed  on  the  axle, 
•  with  their  straps  applied  ready  for  the  blades. 


th. 
lat 
iri 

Ik, 


a  I 


'1- 


engines,    and   m   tWs   tcAal,    represeiWmg   206   keyway>.    it    was 

necessary  to  offset  only  one  key,  and  that  but  nne-sixlecnth  of 

an*  inch.-  :  it.'- \f' ■:■■/- 

.\lthough  one  of  the  least  known  «if  the  .\nurican  Locomo- 
tive Company's  various  l)ranchcs,  the  Cooke  Works  has  in  the 
past  numbered  some  of  the  most  resourceful  mechanics  on  its 
roster  that  the  country  has  produced.  It  was  famous  a  decade 
ago  for  the  labor-saving  devices  and  methods  for  doing  work, 
and  many  of  tiiese  appliances  arc  still  in  use,  notwithstanding 
the  radical  transformation  in  power  which  has  characterized 
the  intervening  period.  It  is  believed  that  the  first  set  of 
eccentrics  were  keyed  on  in  fhi-  plant  without  the  preliminary 
of  vaive-selting.  This  was  in  the  instance  of  an  engine  with 
24  in.  stroke,  5  in.  maximum  valve  travel,  ^  in.  outside  lap,  J-^ 
lead,  and  with  both  rocker  arms  the  same  length,  which  latter 
was  universal  practice  at  that  time.  These  eccentrics  were  set 
merely  by  measurement,  the  wheels  being  placed  on  the  forward 
center  for  the  side  being  worked  on,  and  the  forward  motion 
eccentric  advanced  from  its  right  angle  position  with  the  pin 
a  distance  equal  to  the  sum  of  the  lap  and  lead.  The  success 
which  extended  this  departure  from  the  former  time-honored 
method  resulted  in  the  development  of  the  elaborate  jig  for 
setting  eccentrics  which  is  now  in  use  at  that  plant. 

It  will  be  noted  from  the  illustrations  that  the  device  prac- 
tically reproduces  all  conditions  on  the  locomotive  to  which  the 
wheels  are  to  be  applied.  To  this  end  it  is  made  adjustable  in 
every    detail,    which    will    be    observed    in    connection    with    tb« 
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The  -tiluiiiiig  and  .^pacing  l.ar.-,  hctwovii  tin-  two  rails  arc  pro  catfd  live   130  li.p.  lire  ttiljc  boilers  oarryins  a  working  pres  , 

;'tecU'v!  by  a  3  "I-.,  cast  iron  pipe,      ilic  (kprc:«bfd  track  is  set  at  nf   1^5  lbs.      Yh^  draft  is   furnislicd  by  a  brick  stack   125  ft  „ 

■•f3;^iVr centers   f«^  track,   wbicli   t-ivos   a  Avidc  lai.nht.     The  engine  room  contains  two  alternating  current  i 

'.P'latforin    for   the   shovelors.      TJie   tlonr   of   the   pit    i-   of  brick  erators,   each   driven   l)y   a   I-lnssell   _>o   x    jo  in.   single   cylii  - 

resting  on  concrete     Tlif  cOncrelc  constniction  and  general  ar-  engine.      The   generators   liave   a   capacity  of  .'50  k.w.   each  \ 

>tiiTig^invnt  or  the  pits  is  clearly  shown  in  ()nc  of   the  ilhislra-  duplex  air  convpressor  is  :d<n  provided  in  the  same  quarter- 
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PTAN^.\Rn  A^H   tlT  dF  THr  C^  ANI»    NORTH  WKST^kN    KMl.W  \\ 


>\;;. :%ijdrt§^. ;\^,lH:ick;J^^  near  the  pit-                                                 Oksling   Station.                   ■'  ^'^'^^  •"■'.  •> 

'-^y^j^^-^i^^--^^'^^^^  As;is   nuutioiied   above,   the   coal  chute   is  arranged   to  iser-^ 

•.•■■!-■''•.■:■-•!.•  ..,■"-.'-■'.•                    '■    .  .  ■^•'•,,;.  ■;■     .•■■..•-.■■;.■                                     four   tracks,   three   pa--ing   undiTiualh    the   storage.  binsvaud'''fjc-^, 

;^;;S';7ff  •    ^V-'V^-;.;  y^  '''^-  ^-"'l-     '''''i^   ^'^"i""  i>  "'   ^=^'  "•"-  ^•''P"^i»y  of  the^lon^"--- 

;;-;;:.'-'Th«:;ii5lji|Jrijif^  balanced   eU\ator   type,  built   by    l-airbanks.    M..rsc  &  Comprr    . 

S.  v.'|jriKttiT(&',\vitli  .sm^  tile  i^oof  and  conforuntfg       "'*"  ^'"H^'^yi'iK  apparatus  is  in  duplicate  ami  is  arranged  itfU'tWrfivV: 
l.;^4fi^tt^i«?Vci|!ent  -V^              :ippear;HWe>,\vith   tl«:    romi.l!ioiise;,and   .  *"''^^''**'   an«I    traiisi.ort    liorizoiUally.       I  he  coil ve\x>rs /are   tirivtn; 

■  '    :-J3tlicr;iiuffdrn.g-r;'rt^  ii   ^paoe  of  Vc^iy  /•  ^  '^H.  in'Iuction  motor.                    7-^...^:^  ^y;7f  v '-^V-'-i- '  ' '/ 

.;/.:.r]abowi;5n  x-<>5  •ftViiry^ru- -i^'-rUvT  ot  t^  which  has  been;"    /':                                          ^^  ■^''■'^  ^"ii'I'i.y.-:-;.  ■■•;■:■■•■' ^  '■',  -/;'•.,  7  v.. 

-■'T  ' -pn^virf^f^witfr  ,;r.t^  block-.  ^  The.  tdoli'    ";^rh*>'  water  supply  is  taken  fr.ni  the   ^fi•^^issi|)ii   Uivef/ QBvlf*'r' 

,;•.:     'are  iKricd   fr«>n<  a.-KtyeUiaf  .V^-Jipl  G-  E        '''"''^''"  '"'  ^^"''"^''i  ''re  two  three  |)Iuuger  vertical  pumps,  each driv    • 

'-'"'    m*\\wXu,n  \viy;ii}r^\k^  1>>"  25  h.p.  induction  motors,  <li<ciiarging  into  a  large  steel  ta,  s. 

'■■■ /../:  ■^' ^■  .■/«^-  .-.'v.Va'. -^-^  .^  ■  ■'•■./■■.     -  *          '«.>f  ^,i5o.ncxi  gallons  capacity,  whidi    furnishes  the   ])ressiire;aHV 
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I  ,A^i  pane.ioi  .^f^vlvc  Alafdi  iss»K\,o.f  rliii.louirqalV  i^^ 

"^Kiiis  which  t!ie  Iloivdou  X:  .Vi«rthwes1erii  Railway  \vere  jna-.  y.- ; .'] 
ing  will)  suiierh(aii:;r>  wire  mentioned  as  being  one  of  the  nn'-'.;.- "V.,-^ 
till  ir->.iigh  aivd  ihipurthiit  .tv-^tii -of  this  kind  that  lui<l  evef  Wk\  ^V.-  Ji>'' ■ 

'pli^Hv.  It^'i'S  tlterc  .statjid  that  the  su])erlHai«T  iH'iug  used  w,' ,•■/■' ;-^' 
very-  simil.nr  to  tlie  .*schniidt.  \\V  have  beeu  informed  that  '»•  V.^ri' 
-up»rheater  was  acttu'jHy  of  the  Sihmjjlt.  desigji  and  the  re.suiv"' ''^^ ' 
of  tJie.se  le-.>tahaV*J.;  been  -ttcli  ;iV;-tO ■  k-lwTt%  l.<iu(lon  &  Nori.  v-l..'/, 
weslej'i'  Railway  to  onk  r  nxt  superheuteCS"  from  the  Schini 
(  oiHjxany"   tor  iimmdi.iir    .ipipjicaiioii.  ...■-.... 
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pxte|id!^iTiy>-nhc/ tiKicliim  .>^^^  in    the       ]^,,ii,r    Makers' '  Association    will    be    held    at    (  .maha,    Neb.,  - 


.     fpwrtdlioiise, 

'   -At  the  pi^escnt-  Hiik*^  tfiefe  ;lirns  KH*H '  "i^^-^J't"^'  i"  the  fnachme 
shop,  t^vo   latlits/ it  .plrttu^F.   sha^^^^  heade.I   boring   mill, 

drill  ;prc.«s,_  ptirich   an*!:  sb'car,^  b^^^^^^     cutter.    Iiydraulic   press   and 
enWry  \vheel.     A  HKitor  ilm  lathe   i-  to  be  installed  in 

themar  future,  -;■. 


.May  _'J,  -'4.  _*5  and  _'f).  The  Roine  liotel  lia->  been  chosen  . 
oMicial  IierKkpuirlers.  il.  TX.  VA>»Kht.  95  Liberty  street, 'K.c.., 
Vork,  is^  secretary.  .     . ;     :'  TvC;/' •^.^,^,  ;■  ;.^'    :-^  ■..'■.....,.'    '-::'■•■■■■/ 


Thk  Kichtii   Ax.n'i';ai.  Convk.xTiox  of  the  Railway  Storekef,/     •- 

ers'  As^-ociation   will  be  iield  at    Ilotel   i'lisier.   .\lilwaukee.  \Vi.>  ■..;■.'•'..•• 

■-.  ,  "/A  StiKilLUacksHiitli  simp  has  .bten  providoil  in  an  unused  part       May  _•_•,  _\?  and  _'4,    191  f.     Correspondence  and   iiupiiries  shoii  .Z;!.  !:>.'^ 

7.'   '-of  the,lK)iler  r<M.jn;  ? '[^^ ■''^^:;'.^;" -■  ^iV\  ''•■■  •"''lr<-'^^«-'<l  ''»  J-   I'    Murpiiy.   -ecretarytrea-urer.   Box  C,  Co..|;':>^'r' 

i/.,  VjlM 'lkV;.l>oilt'r  :T«>>vni    ot/tlM!;-'!^  'lave    been    !o         lingwrtod.    O  •...;.•.     •    V.  •^'- ''       ' 


Xl.V:v ;.yil-,:  .■,;,,,, 


AMERICAN   ENCHNEERA^ 


1  *'.<( 


JIG  FOR  SETTINC.  ECCENTRICS 


;*AMLKICAN    LMCOMUTIVE    CO. 


I!:'  "iV>vatKjn  and  miIiscciikiu  niitint;  m , tliC  axle  b£  cecentrik?- 
l«r.v  vi  "'  coiiin-ctinn  witli  cii,i>im.'S  equipped  with  ilie  Stephcn- 
>.Oij  Cvl^  motion  has  always  heeti  :i  very  troublesome  operalioii,, 
aliV! ,  vH'   which   has   tmifdrmiy   constituted   the    source  of  inucH: 
Jffc'-i'iijt  the  creGtiuK  shop.     I'lidcr  the  plan  Kcnctalty  fbllovved' 
i1k '" ''^"'"'^  are   transferred    to   tliat    department   with    the   ecoeii- 
trii     -uetely   tightened    in    approximately    their    correct    position 
Irf;'^:  ;;^«ji  Screw;*,  aivd  the  keywiiys^  are  not  lajdput  untii  lhe" 


■■'  ill  g6in€f  jn:Staiioes  tWeuty  engiirc^  lOf  ttijilorin  desiRii  niay  be 
erected  sunuh.meously  and  the  inci>nv<inenc<>  to  the  erecting 
departiijent  ht  removin|i  eiyhty  ecceiilric*.  cutting  All  equal 
niiniher  olV  key.\\ays  and  rcassemhUna  ilie  parts  may  lie  iinag- 
«)etl.  '  It  may  l)ic  also  well  to  recall  that  no  matterhow  ejcten- 
stve  s:Hch  an  ervcthiir  (kpartmeiit  may  he,  ihereyis  ilsu^Hy  pnljf 
^one  valve  selliny  annn  available  for  the  Avurk;.  ,;  ^  '  '  v 
J'r<»hai«!y  the  most  effective  device"  tor  pr»;jjKT|y'l'H'atitlge^^ 
triie§  in  the  ni.H'liiiie  sliop  is  that  liereiii-illiistrated.  t/lt  i.<  in  dail^ 
iise  at  the  Cooke  Works  of  the  Aiiieriican  J. MO'imotive  Company, 
in  i'aterson.  .\.  J.,  and  tiie  re>uhs  atlaine<l,  are  t^fiily  retnarkablc. 
(Jin  one  -fictasi^ifi;  a  r<?c«rd  ;\vaV  kept  jt>fc  t'ccontrics  Ji>^<:*'d  on  jfifty  _ 


■  '■  ■    'f      • -"^ '"    '  '■ 


'  AJS    tX6»kjf>^s/aK\'t(F:   ym  '  MtCAtlXiV  k«"!v.?CtHill"    Ki^NSvAVrrJ  < 


-lU: 


••;^'i^^'.• '..leitirij*  pri^t^cdure  is  (Inally  coniplefe'  TiitsV  Vvl.  course. 
itPi'.it.f4h'rt  the  axle  must  J)e  drilled  and  chippe«l  in  very  nari;'i%v 
cs}-\  rjvi;  uiulvr  .the  locomotive  in  wlrieh  to  work;'  aiwj  itj  yivw  of ' 
■Ihi-  7\;stach's  in  the  way  which  need  not  he  eiuunerated.  liftlen 

vC -^.^  ^'^  .)'VV  er)usi<lcre4  o^^'l^'^pily ''^  ^li^^^^^^^ 

■t('>...-yv<te^toJthc  job.  .;yV'.  ■;■;■■■--  v..';.  ;  ■'-,■■"■■  ■-'•-'.  V.>^-.-  -^Vvl  ■'■■.■  '■'■'''■'.^':  ^■•; 
>  jiine-honored  method.  li6we\eT,  laborious  ak-  tt/inay  he;- 
..I'-';.  ■•;]<•,  nnrit  of  insurinti  ahsolnte  corrcctiiess  in.  the  seitiiiy"  of 
■.'(.■(^eiTtrics.  and   inununity    froni   "lipped"   ur   c>rf set  keys,  the 
■  heHijr  a;  very  important  consideration  now  that  tllC!i^cccn7^ 
'  S^;^;avc  /l)ecoiniC  So  |teavy  /anct  the  shearing  stress  <jf  the  key^^ 
'; -"-';'"^,tly  iucreascd.     it   is   for  the  Sak<  of  sectiriiiii  this'^XrV 
■" v.";  •';■?  in  h>eatiou  that  the  plan  of  keying  on  tht   eccentri<r'$  aj^" 
■^:  ■  ,'i^t  "dvtair  in  y?llv!?   siettin^ /lias  hecii   sO  .loiig  adhered;  to,: 
;■•:    ;.%^|»ite    the    fact    tliat    many    in^entotis    nieans    have   heen 
.'f'.- .".''*!.  to  .locate  them  before  the  wheels  go  under  the  engine 
;.'! ;.  ■.  ,l'"iv<,' .  tiot  been  recviyed   \s  itlt  aiiy  j>artieular  favc»r  Ix'cau*^ 
';V  V'^K  l^^i?'»'l>ty  to  error  which  ?iU  of  therij  e»tjho<ly  -in '  varyiiig 

•;;..'; ^ ;•  r; I;'*'! d  repair  shops  hi  practically;  every- itistatioe  follow  the 
:  ';!.  ;l-jlan;  v;md  5is  main  a.\le  r<'newali&  are  comparatively  inf^e-^ 
'j:>,v!''.'  locomotive  maititenance.  tliese  shops  are  not  greatly 
."•y..j^'"^<*;^.?vd  by  del:iy.  notwithst;uiding  the  eumbcrsomc  nature. 
:  V  ;h; -wt.fk;  In  the  instance  of  the  hx-omotive  builders,  how- 
5  he  Qiattef  .assumes  a  tnuch  more  Serious  phase,  and  it '. 
.... s '■''■; •'huostimiierative  that  the  wheels  should  leave  the 
.v;^..'iine.  s|i,,p  Avitii  occeiurics  n-iounted  and  keyed  oh  the  axle, 
^.^.t^wilh  thyir  straps  .applied  ready  for  the  blades.    ;/.:/'-^'  -v.  v'^ 


<.ngii:es.:.;ami    iiV  t'liis    total;   rej>!'e--i,|Hitr.;:    -rxi    i.^eyv\ri).>.    il    \vaS-- 
iH%\ssaf\'  tM  u.ty-.et  ••nly  one.  kvv.  aiid  ;l!-''.i  Itot   •  tu-  STM.enrli  of    ":■■ 
'".ajl;tH:^hv.^- :V.-"'K!'r;,.'.'  ;.';\:---  ',-:^;..■■^  V''^^  ■  -■'/ 

.     .Xttiifiiigh  oiVe  iM  .tl)v  1e?i>t  :ku'rtt:t^^  ,Vjni  ricau  .ljrHi«u«>-.  "  .f 

,ti\e  -C<*JHp.iny"s   variiius  brrindus,  l.h<;  ,Co"<>k«^.\Vork>  Juis  in -the  :' 
past  itMrtibered  *<MiU;-«vf  the  iifo>t  restiufCvful  niechaiiicv^j^ 
r«<st\«r.  that;  the  <«nn*tfy  Inis  ;|»ntdirce<l,-   it  Ayas.  I^tiiuut.>;a'<k^cade  ;^- •;. 
ago   for-  thl^  hibi|r-saying   (Uvic(-s  .-ind  tnet(io<!s   for  doiny  work, 
ihid   "Klny^ of   these   ap]vliauc<s  art-  -till   in   JV>c.   Jiotwifhstandinv,. 
ibif   railicial    tHinsf(ii-maii<>u    jnpov\vr.  which    lias  vharacicrized  :  ; 
.  .the..  iin"ervenS.V!r  peri<;>ti.  -  Jt   ir>!  Itelfc^^^       .((hat  ;il\ie:.lifstv  s<t^  Of  , 
•  ecV'ii'iltni^  iioftrkeyiic    oii  |n  thi .  jvlarit  wirifoHt:  llie  i|>r*Hrjiinary ';'^ 
-^>(_.  yafye-seitfiig,  ;  ,:l  Itis   was   m  the  instance  ot.aji   eiigine   wjth;.^ 
;iJ4^in.  "itroke;  5  itv,  iiiaxtmum  valve  ti:a\ol;^'?4iH:;i »ni Side  laii^^^i^  -'; 
leatl.  and  xvith  both  rocker  arms  the  saiiie  length.  Av'iticl^  latt^f  V;.-= 
was  iiiiivcrsal  practice  at  thai  tinte.. :  TJicseJfsrcetitrics  wer.t  set  J.. 
nierely  by  ineasnremcnt,  the  wheels  I>tiitijp1n*:e<l«>ji  ihc  fi>r\S'ard  '.'■■*. 
center  for  tlie   side  being   ,w<>rJ<;,ed   mi;  atul  the  forwasd  nv'lion   :.;.'" 
eciientric  advauci'd  frOin  its  right  aitgle-'  i»qsititVn  w^tjh  .ljh«i  piit'  /^l 
a;:idisi?itiec  expial  ta-thc  stun  of  the  tajVatid  leajjl.v^^c  ,}«iecess  \: 
which    extended   this   departure    frimi   the    former    thiu'-^ionored    .^^'^ 
nielhtvl  resulted   in   the  .tievclo.;)iniijt   oi   the   elaborate   jig  iot    .7 
settiru?^?ceetrti-rcs  which  is  tiow       tise  at  tl>at  ivlaiit.  ^^    -  ;-  •  , 

■it  will  be  noted  from  the  ilhtstratiou^  tltat:  the  device  prac-    \ 
fically   reprotlucts  all  conditions  oil  the  l«H"<>m«>tive  1<>  which   tlie 
wheels  are  to  be  applied.    To  this  eiul  it  is  iiiadv  adjustable  in 
every    detail^  which    will    be    obsiTyxil    in  'cOinKch^n    with    tl*i 


r'S* 


j,.v  V  :• 


170 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


May,  19.1. 


drawing  of  the  rocker  arm  and  ihe  eccentric  rod.  The  wheels 
are  placed  by  the  crane  on  the  supporting  blocks  and  the  coun- 
terweights properly  balanced  to  permit  easy  turning.  Thf 
eccentrics,  of  course,  are  temporarily  secured  in  approximately 


the  correct  position  and  the  wheel  centers  are  marked  on  t  e 
long  slide  index  which  may  be  chalked  for  ready  reference.  1  -^ 
prints  of  the  motion  indicate  the  amount  of  lap  and  lead  .  - 
sired,  and  all  can  be  faithfully  reproduced  in  the  jig  by  me;    s 


''i^'/z/z/mmmnii^ 


GENERAL    ARRANGEMENT    OF    ECCENTRIC     SETTING    DEVICE. 


of  trams.  The  general  procedure  is  so  similar  to  actual  val\i 
setting  on  the  locomotive  that  no  extended  description  is  nec- 
essary. 

The  contrivance  is  thoroughly  practical,  and  is  of  inestimabl' 
value  in  cases  where  a  long  run  of  this  particular  work  is  "> 
order.  It  restricts  the  erecting  shop  valve  setting  to  the  mere 
adjustment  of  the  eccentric  rods,  and  the  cutting  of  the  keyways 
is  resolved  into  a  very  simple  matter  through  their  accessibility 
with  the  wheels  on  the  floor  of  the  shop.  While  wheels  are  i'l 
the  jig  the  entire  manipulation  of  the  latter  can  be  effected  by 
a  single  operator. 


ADJUSTABLE    ROCKER    AND    ECCENTRIC    ROD. 


Vandalia  Accident  Record. — Records  just  compiled  by  tl". 
Vandalia  Railroad  Company  show  that  in  1908,  1909  and  19  >' 
not  one  passenger  out  of  a  total  of  9,800,030  carried  was  killtl 
in  a  train  accident  on  that  railroad.  The  Vandalia  Railror  1 
operates  923  miles  of  line,  though  it  has  in  all  1,716  miles  * 
track.  Its  passenger  trains  have  traveled  a  total  of  7,66547.^ 
miles  in  the  past  three  years,  carrying  330,348,935  passengers  or.f 
mile,  and  not  a  single  passenger  was  killed.  Counting  all  pa- 
sengers  injured  in  the  three  years,  however  trivial,  there  wert' 
only  67. 


Maximum  Power  Locomotives  2-10-10-2  Type 


M.    H.    Haig* 


\   practical   assignnunt   «ii   jiower   iirovidts   not   only    for   the 

iiction   of    locomotives   capable   of   handling   maximum   trams 

.    r  the  divisions  to  which  they  are  assigned,  bnt  also  includes 

;   I    grouping  of  locomotives  of  a  single  class  in  order  that  the 

iirgest  number  of  engines  may  be  served  by  the  smallest  number 

.  :   repair  parts  carried  in  stock. 

A  desired  increase  in  the  tonnage  hauled  in  single  train  units 
introduces  the  question  of  reducing  existing  grades  or  of  pro- 
vxhng  locomotives  of  greater  capacity  since  increasing  the  power 
i\  ilouble  heading  i«  undesirable  for  many  reasons.  Not  only 
!-  till  investment  in  locomotives  unduly  increased  where  double 
heading  is  resorted  to.  but  the  cost  of  operation  and  the  cost 
of  maintenance  is  also  increased.  I'he  greater  cost  of  such 
iiiauitenance  and  operation,  as  well  as  the  costs  of  grade  reduc- 
licns,   relocation   of   right   cif   way   via   lower   grade    routes,  etc.. 


are  being  converted  by  the  addition  of  front  units  to  locomc- 
tives  pf  the  2- 10-10-2  type  which  have  a  total  weight  without 
tender   of  616,000  lbs. 

The  original  locomotives  were  built  in  lyoj  by  the  Baldwin 
Locomotive  Works  and  the  front  sections  have  just  been  com- 
pleted by  the  same  builders  according  to  the  railway  company's 
specifications.  The  work  of  conversion  is  being  done  in  the 
companys  shops  at    I'opcka.  V  ' 

The  original  locomotives  are  •le.'iignated  in  the  Railway  Com- 
pany's classification  as  the  t)Ot>  and  !6c«  classes.  The  loco- 
motives of  these  classes  are  tandem  compounds  having  cylin- 
ders 19  in.  and  32  in.  by  32  in.,  and  operate  under  a  steam 
pressure  of  225  lbs.  The  drivers  are  -.j  inches  in  diameter  and 
the  tractive  eflfort  is  02.800  lbs.  Those  operating  west  of  Wins- 
low.   Arizona.   ;trc    in   tiil  Iturning   service,    while   those   assigned 


TYPE  OF  LOCOMOTIVE  CONVERTED  TO   M.\LI.ETS.      THESE  ARE  THE   MOST     POWERFl'L    LOCOMOTIVES    EVER    Bl'ILT    WITH    A 

SINGLE    SET    OF    nRIVFJJS.  .-•■..' 


I>{>int  to  the  use  of  the  Mallet  locomotive  as  a  means  of  haul- 
ing large  tonnage  without  corresponding  increase  in  cost  of 
operation. 

It  has  been  demonstrated  that  locomotives  now  in  service  can 
be  converted  to  the  Mallet  type  at  ctmiparatively  low  expense 
This  can  be  done  by  the  addition  of  front  sections  to  existing 
locomotives,  establishing  maxinnun  tractive  units  and  disposing 
of  the  old  power  without  the  loss  incident  to  scrapping  loco- 
motives which  are  still  in  good  condition,  though  too  light  for 
the  service  required  of  them.  The  conversion  of  the  old  en- 
gines has  the  further  advantage  of  providing  greater  power 
units  which  will  still  be  served  by  the  repair  parts  already  car- 
ried in  stock  and  the  expense  of  building  new  patterns  and  in- 
troducing additional  castings  of  new  design,  is  eliminated. 

During  recent  years  a  few  railways  have  converted  some  of 
their  locomotives  to  the  Mallet  type  by  the  addition  of  a  front 
unit  or  section  to  each  locomotive  converted.  This  additional 
section  has  included  a  forward  tubular  boiler  section  or  feed 
water  heater,  a  pair  of  cylinders,  a  set  of  connected  drivmg 
wheels,  etc.  The  locomotives  converted  have  usually  been  of 
^he  consolidation  type,  though  others,  for  instance  the  Prairie 
i.^'pe,  have  been  included.  The  records  of  the  locomotives  con- 
verted indicate  successful  operation  and  other  roads  are  inves- 
tigating the  practice. 

The  most  novel  undertaking  of  this  nature,  however,  has  re- 
cently been  performed  by  the  Atchison,  Topeka  and  Santa  Fe 
Railway.  In  1902  the  Santa  Fe  Railway  introduced  a  2-10-2 
tj^pe  of  locomotive  f  weighing  287,240  lbs.,  having  a  tractive 
effort  of  62,800  lbs.  and  known  as  the  Santa  Fe  type.  This 
type  was  and  still  is  the  largest  and  most  powerful  locomotive 
"^iperating  on  a  single  set  of  driving  wheels.     Now  ten  of  these 

'Mechanical  Engineer,  A..  T.  &  S.  Ry.  System. 
399  ^^^  American   Engineer,  Oct.,   1903,   page   372,   and  Nov.,   1903,   page 


to    territories    east    <.ii    this    point    are    equipped    to    burn    coal. 

The  Santa  Fe  (2-10-2)  type  locomotive  has  proved  very  satis- 
factory in  heavy  freight  service,  especially  in  mountain  dis- 
tricts. Xo  difficulty  has  lieen  experienced  with  the  long  wheel 
base  and  with  trucks  at  each  end,  the  locomotive  takes  curves 
well,  both  going  forward  and  backing  up.  After  converting  ten 
of  these  locomotives  to  the  Mallet  typt-,  there  will  be  151  of  the 
Santa   Fe  type   still   in    service. 

For  conversion,  ten  locomotives  were  selected  which  required 
new  fireboxes  and  general  repairs.  These  were  forwarded  to 
the  shops  at  Topt-k.i.  where  they  have  been  thoroughly  over- 
hauled and  tilt  necessary  changes  made  for  the  application  of  the 
front  sections.  While  making  repairs,  the  original  low  pres- 
sure cylinders  were  bushed  from  32  inches  to  28  inches  in  di- 
ameter to  constitute  the  high  pressure  cylinders  of  the  Mallet 
locomotive.  In  renewing  fireboxes  the  old  box  of  each  loco- 
motive was  replaced  by  a  firebox  of  tlie  Jacobs-Shupert  type.* 
In  applying  new  boxes  the  length  of  flues  remained  the  same, 
but  the  lirebox  heating  surface  was  increased  from  209  square 
feet  to  294.5  square   feet,  an   increase  of  40  per  cent. 

The  front  section  is  mounted  on  a  two-wheel  leading  truck 
and  ten  driving  wheels.  The  truck  is  of  the  same  design  as 
that  under  the  original  locomotive  and  the  driving  wheel  cen- 
ters are  arranged  at  the  same  distance  as  on  the  original  loco- 
motive. The  front  boiler  section  includes  a  feed  water  heater 
106%  in.  long,  located  next  to  th;  smoke  arch,  and  a  superheater 
95  7/16  inches  long.  Between  the  feed  water  heater  and  the 
superheater  is  a  working  space  32  inches  long.  Access  to  this 
working  space  is  provided  by  a  manhole  in  the  shell.  The  shell 
of  the  boiler  constitutes  the  shell  of  the  feed  water  heater.  The 
heater  consists  of  a  set  of  hori7ontal  flues  supported  by  two 
flue  sheets  which  are  riveted  to  the  boiler  shell.  Water  from 
the  branch  pipes  passes  around  these  flues,  being  heated  to  a 


See  American  Engineer,  Mar.,  1909,  page  106. 
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drawiiij;  ol   tlic   rocker  ;irin  and  ihc  ccccntrK-  T>>i\.      I  he  wlucls 
are  placed  by  the  crane  on  tlie  bupportiiig  l)li>cks  ami  the  coun 
terwtijflits    properly    balanced,  to    permit    easy    turning.       ihr 
e^cedtrjcs,  of  couj'Sf,  arc.  tempnrarily   stouri<l   in   a|)|ir(,\iiuately 


the  correct   ))usition   and   tiie   wiiecl   ccnlers  are  marked  on  ■■.   ; 
lung  slide  index  which  may  be  chalked  for  ready  reference.-  T'^- 
prints  of  tile   motion   indicate  tlu-  amount  oi   lap  and  lead 
sirod.  and  all  can   he  faitl]fnll\    leprnduccd  in  iho   jisx  by  nn- 
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i^i  trams.      1  he  general   procedure  i*  so,  Bimilar- to  actual  val 
setting   on  the   locomotive  tltat   no  c?(,t«ided  description  is  U?':     I 

essary.  .':-j-:,^:_  ^.y/S:.-'i^"':V\''.-:-':.'^--.  ■:S'-:-r\^ik'''  ■■■■■■■  :^  ':.''.>  '■■:'. ■■'■■U  .' 
The  contfivatrcf'  is  tli<^rou«ih!y  "pnu-tical.  and  i*  of  incStimaV'^',  .;■ 
vahu-  in  cases  where  a  long  run  nt  ihis  particular  work  is  ;;}•'!; 
order.  It  restricts  the  erecting  shop  valve  setting  to  tlic  mciY.  V 
adjn^iment  of  the  eccentric  nxh.  and  the  cutting  of  the  keywa.;-*.  ■■' 
is  resolved  into  a  very  simple  matter  tiirotigh  their  acccssib'lv,:-;  •  ■ 
with  tlie  wheels  (»n  the  flour  of  the  sluip.  While  wheels  are  ri  f} 
the  jig  the  entire  inanipulation  of  the  latter  can  be  effected  l'.\'. '•■.., 
a  single  operator.  ,.  .  _-.^     .v  .   •..;.  "v^,    ■  :■ 


■<■■■.■■..■:'■..,■> 


■.'.■>.■       i' 


Viigt^US^fABLE  v;J»pcklB:it  ''ANB;.  l^CCtNTRTC  '  ROT>. 


\'a\dai.ia    .\cciot.\l    RicoivM).     Record^    jn>t    compiled   by.  H:?\/' 
X'andalia   Railroad   Company   ^how   that   in    l^^,   l'X)9  ami   JV':. 
not  one  passenger  out  of  a  total  of  9.800.030  carried  was  killr;  -..c 
in   a   train   accident   on    that   railroad.     The    Vandalia    Kailrtf  ';  ^ 
operates: 923,  miles  of  line,  though   it   has  in   all    1,716  miles  ^,'A'V 
track.     Its   pa>r-enger   trains   have   traveled   a   total   of   r/i6547.V."; 
miles  in  the  past  three  years,  carrying  330,348.035  passengers  "■  >[  '■ ' ' 
mile,  and  not  a  single  passenger  was  killed.     Counting  all  !'•%>  ■.•-. 
scngers  ininrod   in   the  three  years,  however  trivial.   there;.wef  :'■• 
only  67.  -  .     •'     :-'■•.' 


-  ..'■..:;«'■ 
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Maxirhiim  P6\ver  TvOtrotnotives  2-l()- 10-2  T*yj>e 


yi.Ap^i/.ic: 


^-i::<:~ 


,; ,  «  ■•;, :.    ,y  *:.r..  ■•<..■:■.••v.;^: ■■:■■■ 


..  ;•  ilii'  (H\rsi«MT<;  tti  \\|iiih:r1kv  an   ^i»ij.'ni(i,  Itrt  also  jiK-lvid(> 
^;.,. /^jTiijipinp  A'!  l<'C<jni<<tiv*>  ;«•(  ;i  _>iiiyU:  class  lii  ynlor  thai  tlijl 

yi  fkviitr   iiarl--  .carried  jnstdcfe'  ;        ■■' n-v';  ■  ■■?^--^"'      ■V."'''i'M  ■-*-'^' 
it'i;\  «lr?ir!.('  imrvasf  ivV  tlu'  roniiaiit   lihiiU-il  i!Vr>iirslc;train  liiiitr 
;..ii4-Milue(S  the  M>i<^'^<"MH  "'   rv<liiciii(j^  v^Nisiing^  -ynnlcs  or  <.«f  ..fiWJc• 
,--  V/iotiTilc  Jii'adint;  j;>  lunli  siraWc   fi.r  niaiJy   rtsis<>iisk    XmI  x'^^^ 
.  'till  «U'*;sl)u«.'iit  in  I*H:<.niott\ vv 
•l^yijliffif'  is  Tvscirti'*],  to:  liiit  till-:  c<>^j   nf  ,>'|KVatkiri .  an/r  tho  C'tsV 

.  qiVii»i!*;jKuicv  ;<rnr <^nr;iti<'i>i:  a?*  Vt t-ll;  a^  tlu/vo^ts; tif  pra<lc  ;f<HliiC:t 


'  'j«aiiy**'  ckiysitV^'V'^^    ''^^v^^  ?l/ti«'    loco 

.:  ii><;iJ(ivv;s"oI  ■rlic"'!"  v.las^^^^^     aVi  .  inVHlt:iA  . V'i>)nj»oiuulsr having  c^lriv  . 
:<lvr>  n»i  hj;  anfl' .^j  iiv    l«V  jl:;  ;ib/.:  ■;»jiHt.;«:ij;tcniti:  iindvT   a  sleaw 
•.|>ri^<^ur<5  tif  ilif'^tt^^^^      I  i)t-  drn:v3r«'  ai^'  ^^j^.iucWs:  JU  tliamjrtcr  -ind 
^.  i^^^H'  ■triW'five  cfft^in^.iv^^r^^^^^^^  'l*li*'st-  MjMraliity  \'v<'>'t  of  Wins- 


I----''. 


.^;i._M.rriVKj^:£tER  -Ri'ttT  AVITH-  A 


..-•'jfiam  t«v  rfjO  n^e  -<•"£  tiit   M«illci  l<<i'»»»tivt-  -aV  iOi^           «>f;;hjtifl-.-  t<«:  ?*"rr^             ^'^^^   "'    iliis^  jif'ftjf  iVrc   v«iiii|tfH-*i    to   t>iif«  '  or«tI.' 

■  .-^...jjji*  lar|{e:  ttuuiajtt-    >vitli! 'in   t<irrvsp<Vjrdiiii(i4iJ«^<.a¥g  ■iii-:\coit;-yfi  |;' '^^l he  Santa  l^i^^(>^It'^^^  tyi»c ipctvtiv 

;;J-:'';;^;fcfatiint'n.^^2-'';v\^'"'  :-^';'-v"^^   .  ■"'•'•::  '''•■^■■■-''?;;\'%.::vil^:-V  ^-v ^ ;.,■.:.:'. ■'•^;^i/'M«"ti>Fy..-;iu/hva\^y  iu':.itlotKi<atn  .dis- 

;  . .  •.  it  h;iv  liein  nlihuiti-traiKl  that  liio.nvitivV^  lit.w  in  RtrvtcV-  calji  trirts:-     X<i  difVunihA   lia>  lnon  <-^|Kniiuvd  witti  tlu-  lonu   wheel 

,  .  .^M.  t<<nvirtv«l  t<->   ih<,    MalKt   tvjie   at   Ovauparativvly   low:  exyeiise  l«tsv  a                   irucks  a:    tacli  vivd.   th<    l<Hi.iiii4ivt;   takr>   iMirws 

,■^1 '  ,f  hij^.citv  ibcjili*^           tilt  aclditKih  ot   ifrinit  .s^jirttons  to;  "eki^hiig^  Iwckinjf  h|k^    .\ft(rrx'>n  verting  ten 

.; .  V:'^^'*?"''ttvvH  estahli^hniu  niaxinnnn  ti;KMive  /u'lits  ami   rlisp(>«iiig  ;  ''f  tJiesc  huronvuiveK  tv  the  Alallt-t/;l\^M\.flft:r<-  will'  fte  I 

'  ■^'^ipi.'^H'  old  i>oi\er    without    tin-    i.i>s   imrilein    ti>   sirappitisf  ^^C<i-  ■  j^airtiV  :Fe  t^^ 
..  ",  MjWi'.viS' wliidi   are  still  in  jiVwid  eoiidition.  though  to<i  liRht  for 


■■':.'*iX(\  K'V'vii'o  reqnire<l  <.f   tluni       I  he  cc.aivefSHMV  <>f  th«?  old  tii 
^'^i.1lu'-    has    the    furilur    advantaiae    of    ])rov}dint;    jjreater    jtower 
:,  y.iHls  which  will  ^till  he  served  Ity  the,  repair  parts  alreadv  car- 
...Jiejl  in  ^t«>ck  and  the  t  xpetVHe  of  hvuldina;  new  patterns  and  iti^ 
'  .'yoduiiijjr  addit i< 'iial  c-a^tins^s  of  new    desijin*  is  eltininated.  ~  .  -  - 


:i    *-ervtoe..     ._:;;....;     ;:^.   .  .;-^--/:  .     :      '  : 
\al'^'f  C<iinvCJ^ityi:,yte/;V 
nt'^Ky.lkrfK^xct;  aiw!  i:i-neral  TviKifff^^ 

the   shiifi>   at    fiipeka.    \\lHfe   ihvy  haw  l»eeti    tU<>roii!.'hly   o^ct 
hauh'd  au<l  i|;<  lueessai-v  vhanj;<-s  inade  f<'r  tiiii'  applica'.t<*n  of  the 
frtViit ;  sts.'tl^>i>TS.  y^  filjairs,  itie  original   low  ftTd^' 

isurc  cyli»«lers  were  hnshed  froiii  32  indies  to  JjK  inches  in  di 


';•' :   Hiirinj;  recent   ycafs  a   fiw   railways  have  converted  s<onc  of      anieter  to  TonsiittJte   the   hii:li   pressure  cylinders  6f  tlie   Mallet 
:^.v!u-if  joctMnotive-  i..  thv  Malht   type  l>y  the  addition  of  a  frint  ^    U;<cv>liK4iVe,      Jn    reiiewini^   lirelKixvs   the   <vld  Ih.x   of   each  loco 
v\5ilJi./wt^  section  to  eacli  Jo^v^inottvc.c^)llvertwl.     'litis  tttklitional      iiiotive  was  re^jjlaii-eU  Kv"  a  rireliox-:f^^  ty|>c;* 

'""D   has   inclu(Ied   a    forward   tnlmlar   hoikr  section   or    feed       In  apply  in  ji  new    hoxVs  the   lenjfth  V'f   tlue<  reniaine«l   the  same, 
a.li:r   heater,   a   pair   of   cylimUrs.   a   set   of   connected   drivn»|i,     put  the  lirelM^v  Jieatii)^'   >-nrfaco  was  imteased   froni  jot^  squarv- 
.-.  •vfepls,.  etc,     The  locomouves  ctnut-rted   have   nsually   hcen  of  v  fcjet  to  \2()4i5  sjjwarc    f-eiti  an   increase  of  ^tj  per  rt-nt.     :<:'-:'^'-''-^. 
'■   "IHv  iL7>nsolidatJcin   txiu,   ilicnj;!!   others,   for  Mistane'c  tki-   Pr.iirie  The   frojit   s^yction   is  n«»unted.  j.»ij  a  tw*>>vlieel  lea<ling^  truck 

.;.'>1»t'.  have  heeii  inchi<iiil.  jlu  records  of  the  locoihitives  con-  an<l  tendriviiii;  wJu-eK.  Tlie  tnick  is  ff  the  s^tuve  design  a*- 
•.virte<i  indicate  succe'-<tul  operation  ai)d  other  roads,  are  invvrs^  that  ni}«kr  the  oriyiicd  locotn<»tive  i>nd  the  driving  wheel  ccn- 
'V'iyatitijr  the  practice^'?- :■;;;  *^J^;  fV  J:'=: ';^,i:^^        ■'■■■;)" Z^;}::^' ■:''.-/'  ^V^"  ters  ane  jjrratiged  ht  the  saii^  the  orij^inal  luc<» 

:,      lite  most  novel  undt  rtakinij  f»f  this  natrirc.  howcvtrj  has  re-      niotive.      i'liJi.'  fri>nt  U'-tler  seolioaviiVctiKli-s  a .  feed-  water  litatcr 
cently  hccn  performed  hy  the   .\tchis*m.    Topeka  and   Santa   Fc 


.;.■-.  Railway.  In  190^  tlie  Santa  le  Railway  introduced  a  J  10-2 
:  :  ^^?'l»f:  of  locomotive  ^  wi iKliin^  2^7,240  lbs!.  huviiiK  a  ti'aCtive 
;;< /^flf'^'rt  of  62,800  Ihs.  atid  known  as  the  Santa  l-e  type.  Tliis 
'•  '  ^I't  was  and  still  is  the  largest  and  most  powerful  Ivcomotivv 
■^    .^'ilieratitig  (jn:  a  stHflc  Set  of  driving  wheels.     )co\v- teiJ  of  t^^e 


Ip6">  iti,  long,  located  luxt  to  th.'  smofce  aroli;  and  a  >uperheater 
95  7/16  inchc^  :k>ng.  Hetween  the  fet^l  water  heater  and  the 
superheater  -is  a  iwHvrkinjf:  space^^i  iiichcskniis;:  Access  l<j.lhis 
workhig  Space  is  provided  hy  a  maiiliole  in  five  shell.  Ihe  shell 
of  the  boiler  constittttes  the  shell  of  the  feed  water  heater,  llu- 
WhteT;/c<WStsts   of  a  set   «T^^  Ihtes  snpiM>ried   hy   two 

flue  sheets  whidi  are  riyete<l.  to  pthelM^^^  W  ..ter   fi^>ni 

the  Jf»rai)clr  ;p^pe§  pas^-s  aroituid  tltesir  .i|lties%  iKinj-   heated  to  a 
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METHOD   FOLLOWED    IN   BUSHING   THE  LOW   PRESSURE   CYLINDERS 

OF   THE    TANDF.M   COMPOUND   TO   FORM   THE    HIGH   PRESSURE 

CYLINDERS  OF  THF.   MALLET. 


-i22?4'-Uet^veen-Sheet8- 


atsBL. 


REAR    OF    CAB    SHOWING    METHOD    OF    ENCLOSING   FOR    PROTECTION    IN 
RUNNING    BACKWARDS. 


temperature  of  about  245  degrees  before  enteruijg  the  feed  pipe 
leading  to  the  boiler.  ^'      'fv      -";  '  ''   'v^;': 

The  superheater  is  of  the  Buck-Jacobs  type.*  It  consists  of 
a  single  drum  in  which  the  shell  is  integral  with  the  shell  of 
the  boiler.  The  heads  are  riveted  to  this  shell  and  support  a 
set  of  horizontal  flues  through  which  the  gases  pass  on  their 
way  from  the  fircbo-x  to  the  smokestack.  An  intermediate  head 
divides  the  superheater  into  two  sections,  one  in  which  satu- 
rated steam  is  superheated  before  entering  the  high  pressure 
cylinders  and  a  second,  and  larger,  section  in  which  exhaust 
steam  from  the  high  pressure  cylinders  is  reheated  before  pass- 
ing to  the  low  pressure  cylinders. 

The  boiler  portion  of  the  front  section  is  attached  to  the 
former  smoke  arch  of  the  original  locomotive  by  a  separable 
ring.  One  section  of  this  ring  is  riveted  to  the  old  smoke  arch 
and  the  other  section  is  riveted  to  the  new  shell  just  back  of 
the  superheater.  The  joint  in  the  ring  is  "V"-shaped  and  the 
two  sections  are   secured  together  by  horizontal   bolts. 

In  preparing  for  the  articulated  joint  between  the  two  sec- 
tions, the  front  frame  rails  of  the  original  locomotive  were 
cut  off  22,yi  inches  in  front  of  the  cylinders.  Ihe  stub  ends  of 
these  rails  fit  loosely  between  the  rear  ends  of  the  frame  rails 
of  the  forward  section,  according  to  the  usual  practice  of  the 
Baldwin  Locomotive  Works  in  connecting  the  sections  of  Mal- 
let locomotives.  ..>'.; 

The  hinge  pocket  for  the  articulated  joint  is  provided  for  by 
a  simple,  rigid  structure  beneath  the  cyhnders.  A  wrought  iron 
brace  2754  inches  wide  is  bolted  to  the  frames  and  spans  the 
space  beneath  the  cylinders.  The  brace  is  flanged  at  each  end.  the 
flange  engaging  the  outside  of  each  frame,  so  that  side  motion 
strains  on  the  brace  are  taken  up  by  the  flanges.  The  brace  is 
secured  in  position  by  horizontal  bolts  passing  through  the 
flanges  and  the  bottom-  frame  rails.  Beneath  the  brace  at  its 
center  a  casting  is  bolted  to  provide  a  bearing  for  the  lower 
end  of  the  pin  and  this  casting  carries  a  plate  on  which  the 
lower  end  of  the  pin  rests,  to  hold  it  in  position.  The  bearing 
for  the  upper  end  of  the  pin  is  provided  by  a  casting  bolted 
to  the  saddle  casting  on  the  seat  to  which  the  truck  equalizer 
fulcrum  was  formerly  secured.  This  casting  includes  a  ver- 
tical tail  which  acts  as  a  buffer  for  the  rear  end  of  the  hinge 
casting  carried  by  the  forward  section.  The  pin  support  under 
the  high  pressure  cylinders  is  shown  in  one  of  the  illustrations. 

On  the  front  section  the  hinge  casting,  or  radius  bar  crosstie, 
is  bolted  to  the  frames  in  the  usual  manner.  1  his  casting  is  so 
designed  as  to  brace  the  rear  ends  of  the  frames  securely  and 
to  extend  rearward  to  engage  the  pin  carried  by  the  structure 
beneath  the  high  pressure  cylinders.  The  details  of  design  of 
this  casting  are  also  shown  in  the  illustrations.  The  center  of 
the  pin  is  sVi-  inches  back  of  the  transverse  center  line  of  the 
high  pressure  cylinders.  It  is  ^'Vz  inches  back  of  the  center 
of  the  rear  drivers  of  the  front  section  and  57^  inches  for- 
ward of  the  center  of  the  front  drivers  of  the  rear  locomotive 
section,  being  located  equidistant  between  the  two  sets  of  driv- 
ing wheels.  >■'!:''  -  v 

In  general,  the  design  of  the  entire  locomotive  is  a  combina- 
tion of  the  Santa  Fe  type  locomotive  and  the  Prairie  Mallet 
type  already  in  service  on  the  Santa  Fe  System.  The  novelty 
of  the  design  and  construction  is  principally  in  the  size  of  the 
locomotive  produced  and  in  the  conversion  of  the  largest  type 
of  locomotive  on  a  single  set  of  drivers  to  the  largest  locomo- 
tive of  the  Mallet  type.  The  principal  features  are  similar  in 
details  to  designs  developed  by  the  Santa  Fe  System  in  some 
of  its  recent  locomotives  as  well  as  similar  to  details  common 
to  the  designs  of  Mallet  locomotives  constructed  by  the  Bald- 
win Locomotive  Works.    •.;;•' 

While  the  arrangement  of  steam  piping  is  novel,  it  is  in  ac- 
cord with  practice  followed  by  the  Santa  Fe  in  its  latest  pur- 
chase of  locomotives,  including  Atlantic,  Pacific  and  Mallet 
types.  The  arrangement  is  peculiar  to  the  design  used  in  con- 
nection with  the  Buck-Jacobs  superheater.  Steam  is  led  from 
the    dome  of  the   rear    section   to  the    front  flue   sheet  by  the 

*See    American    Engineer,    Dec.,  1909,  page  480. 
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original  dry  pipe.  Here  the  old  tee  head  is  replaced  by  an  elbow 
■  casting  connecting  the  dry  pipe  with  a  steam  pipe  extension 
located  outside  of  the  boiler.  This  extension  leads  to  the  high 
pressure  section  of  the  superheater,  entering  tlie  superheater 
shell  to  the  left  of  the  center  line  of  the  boiler.  From  points 
near  the  bottom  of  the  high  pressure  section  of  the  superheater, 
steam  is  led  to  each  high  pressure  valve  chamber  by  an  indi- 
vidual pipe.  Exhaust  steam  from  the  high  pressure  cylinders 
passes  through  the  original  exhaust  connections  of  the  old  sad- 
dle. To  the  original  exhaust  pipe  seat  a  long  vertical  exhaust 
pipe  is  connected.  This  pipe  extends  to  the  upper  shell  of  the 
former  smoke  arch  where  it  joints  an  elbow  connected  with  a 
horizontal  outside  pipe.  This  pipe,  in  turn,  leads  to  an  elbow 
connecting  with  the  low  pressure  section  of  the  superheater. 
From  the  low  pressure  section  of  the  superheater  steam  is  led 
to  the  low  pressure  cjlinders  by  the  usual  steam  pipe  bcneatli 
the  boiler.  By  the  arrangement  of  steam  pipes  dcscril)ed,  the 
joints  are  on  the  outside  where  they  are  readily  accessible,  fa 
cilitating  both  inspection  and  repairs.  The  joints  are  removed 
from  the  intense  heat  which  tends  to  cause  leaks,  and  in  the 
event  of  a  leak  the  steaming  qualities  of  the  locomotive  are  not 
affected. 

Both  the  high  and  low  pressure  cylinders  are  provided  with 
piston  valves.  The  high  pressure  valve  is  13  inches  in  diameter 
and  the  low  pressure  valve  is  15  inches  in  diameter.  Tlie  valves 
on  the  original  locomotives  were  actuated  by  the  Stevenson 
valve  gear.  On  the  Mallet  locomotive  the  valves  of  both  the 
high  and  low  pressure  engines  are  actuated  by  the  Walschaert 
valve  gear.  The  valve  motion  is  controlled  by  the  Ragonnet 
reversing  gear,  a  device  designed  by  the  Baldwin  Locomotive 
Works,    and   already    thoroughly   described. 

Tiic  ten  locomotives  being  converted  are  to  be  placed  in  service 
west  of  VVinslow,  Arizona,  and  are  equipped  for  burning  oil 
as  fuel.  The  greater  evaporative  capacity  of'  tiie  firebox  ap- 
plied, together  with  the  application  of  superheater  and  feed 
water  heater,  provide  for  the  greater  power  at  the  cylinders 
required  by  the  larger  locomotive. 

The  boiler  of  each  original  locomotive  was  fed  by  two  No. 
II  lifting  injectors,  each  capable  of  delivering  3,800  gallons  of 
water  per  hour.  Each  Mallet  locomotive  is  equipped  witli  two 
No.  12  non-lifting  injectors,  each  capable  of  delivering  4.200 
gallons  of  water  per  hour. 

Compressed  air  is  provided  by  two  Sj/j  inch  Westinghouse 
cross  compound  air  pumps.  The  main  reservoir  includes  three 
drums  havint;  a  combined  cai)acity  of  ioo,(xx>  cubic  inches.  One 
drum  is  carried  on  the  right  side  of  the  rear  boiler  section  and 
one  drum  on  each   side  of  the   front  boiler  section. 

The  cab  was  designed  to  provide  for  the  comfort  of  the  en- 
gine crew  when  backing  up,  as  well  as  when  going  ahead.  Be- 
cause of  the  unusual  length  of  boiler  it  was  considered  best 
to  provide  for  running  the  engine  backward  in  case  the  long 
boiler  should  interfere  with  the  vision  of  the  engineer  when 
running  forward.  In  order  that  the  track  can  be  readily  seen 
from  the  cab,  when  looking  over  the  tender,  the  rear  end  of 
the  tank  is  tapered  in  a  manner  somewhat  similar  to  the  in- 
cline at  the  back  of  switch  engine  tanks.  A  clear  view  past 
the  tender  is  still  further  facilitated  by  rounding  the  corners  of 
the  tank.  /  -    • 

The  cab  is  of  steel,  lined  on  the  inside  with  wood,  in  ac- 
cordance with  the  usual  design  on  the  Santa  F,-  System. 
The  back  of  the  cab  is  entirely  enclosed  l)y  a  rear  wall  of  sheet 
steel  and  access  lias  been  provided  by  two  doors  through 
this  wall.  Each  door  provides  an  opening  2if:;  inches  wide  and 
the  doors  are  26j.<^  inches  apart.  The  upper  portion  of  each 
door  contains  a  pane  of  glass  i5-}4  in.  x  341^  in.  The  doors 
swing  open  toward  the  center  of  the  tank  and  away  from  the 
boiler  head.  In  the  extreme  upper  section  of  the  rear  cab  wall 
are  two  ventilators  opening  10  x.  2J  inches.  These  are  closed 
by  swinging  sashes.     '  yV:      vr    -.>■;■: 

On  the  outside  of  the  rear  wall,  between  the  doors,  a  sand 
box  is  mounted.  This  box  is  made  of  '-><  inch  sheet  steel.  It 
is  221X  inches  long,  10^^  inches  wide  by  27  inches  deep.  A 
swinging  lid  permits  access  to  the  sand  box  for  filling.     A  sand 


valve  is  connected  to  the  bottom  of  the  box  and  protrudes  into 
the  cab.  This  valve  provides  a  convenient  arrangement  for 
filling  the  funnel  when  necessary  to  sand  the  boiler  flues.  The 
inclined  bottom  of  the  sand  box  directs  the  sand  toward  the 
valve. 

There  is  ample  room  between  the  sand  box  and  the  oil  tank 
for  a  man  to  pass  in  moving  from  one  side  of  the  tender  deck 
to  the  other. 

The  tenders  were  designed  and  constructed  especially  for  the 
Mallet  locomotives,  the  old  tenders  formerly  applied  to  the 
original  locomotives  being  assigned  to  locomotives  in  other 
classes.  As  explained,  the  contour  of  the  tank  is  arranged  to 
facilitate  a  view  of  the  track  from  the  cab  when  the  engine  is 
running  backward.  A  short  pilot  is  attached  to  the  back  end  of 
the  tender. 

Tne  water  tank  has  a  capacity  of  12,000  gallons  and  the  oil 
tank  a  capacity  of  4.000  gallons.  These  are  mounted  on  a  built- 
up  under  frame  of  steel  carried  on  two  six-wheel  trucks.  The 
tender  wheel  base  is  32  feet  6  inches  and  the  trucks  are  spaced 
22  feet  between  centers.  The  trucks  and  under  framing  are 
similar  in  general  design  to  those  under  the  tanks  applied  to 
the  two  passenger  and  two  freight  Mallet  locomotives  delivered 
to  the  Santa  Fe  during  the  latter  part  of  1909.* 

In  addition  to  the  ten  locomotives  of  the  Santa  Fe  type  being 
converted  to  the  Mallet  principle,  four  consolidation  locomotives 
have  also  just  been  converted  to  that  type.  The  general 
outline  followed  in  converting  the  2-10-2  type  was  observed  in 
converting  the  2-8-0  locomotives.  The  arrangement  of  feed 
water  heater,  superheater,  steam  connections,  etc.,  is  similar, 
the  dimensions  of  course  being  modified  according  to  the  re- 
quirements of  the  smaller  locomotive.  The  front  section  is 
mounted  on  a  two-wheel  front  truck  and  four  pair  of  driving 
wheels,  the  wheel  base  arrangement  being  the  same  as  that  of 
the    locomotive    converted. 

The  general  dimensions,  weights  and  ratios  of  the  locomo- 
tives  before   and   after   conversion   are   given   below : 

Original  After 

Locomotive  Conversion 

Classes    900   and    1000  3,000 

Type    Santa    Fe  Mallet 

.'service     Freight  Freight 

Fuel    Bit.   Coal  and  Oil  Bit.    Coal   &   Oil 

Tractive   effort    62,800   lbs.  111,600  lbs. 

Weight   in    working   order 287.240    lbs.  616,000  lbs. 

Weight   on    drivers 234„580   Ihs.  .550.000   lbs. 

Weight,  engine  and  tender  in  working  order.  .466.240  lbs.  850.000  lbs. 

Wheel   base,  total 35   ft.    11   in.  66  ft.   5  in. 

Wheel   base,   engine   and   tender 66    ft.  108    ft.    \H    •"• 

R.\T10S. 

Total   weight  -=-  tractive  eliort 4.58  5.52 

Weight   on   drivers   -r-   tractive  eflfort 3.74  4.98 

Tr.ictivc   effort    X    diam.   drivers   ->   heating  surface.  ..  .746  967 

Total  heating  surface  —  grate  area 81.98  80.33 

Firebox  heating  surface  -4-  total  heating  surface,   %..4.36  4.47 

Weight    on    drivers   -f-   total   heating    surface 48.91  83.60 

Tdtal  weight  4-  total  heating  surface 59.9  93.63 

Vol.   equivalent   simple   cylinders,   cu.   ft 17.2  30.2 

Total    H.    S.    -=-   cylinder   volume 278.85  217.85 

(Irate   area    -i-   cylinder    volume 3.4  2.71 

CYLINDERS. 

Kind    Tandem   Compound  Compound 

Diameter 19   in.   and   32   in.      28  in.    \    38   in. 

-Stroke     ..,.-.V.;, 32     in.  32  in. 

L.   r.    15   in. 

WHEELS. 

Driving,   diameter  over  tires 57  in.  57  in. 

Driving,    thickness    tires Syi    in.  3'A    in. 

Driving  journals,   main,   diam.    x   length 11   x   12   in.  11   x   12   in. 

Driving  journals,   others,   diam.   x   length 10  x   12   in.  10  .\  12  in. 

Engine    truck,    diameter 29 !4    in.  34  ^i    in. 

Engine   truck   journals,   diam.   x   Icngtn. .  .  .6}^   x   lO'/i    in.  654    x    10 '-S    in. 

Trailing  truck,  diameter 40  in.  40  in. 

Trailing  truck,  journals,  diam.  x  length.  ..  .7}^  x  11^^   in.  7}4   x   11 J/^   in. 

BOILER. 

Style    . . . .-. vi'i *-, Extended    wagon    top  Same 

Working     pressure 225     lbs.  225    lbs. 

Outside  diameter  of  first  ring 78>4   in.  79    in. 

Firebox,   width  and  length 108  x  78  in.  149f^   x   78^  in. 

Firebox  rlates,  thickness Side  and  crown   H  in.  Channel  5/16  in. 

Flue  9/16  in.  Flue   9/16  in. 

Back   Vg   in.  Back  H  in. 

Firebox,    water   space F.  iVi",  B.   4",  S.  o'  F.  &  B.  .".".  S.  5'-^" 

Tubes,   number   and   diameter 391 — 2J4    in.  877 — 2^    in. 

Tubes,    length    19   ft.    11    in.  16   ft.   5   in. 

Heating   surface,    tubes 4,587   sq.    ft.  3,625  sq.  ft. 

Heating  surface,  firebox 209  sq.   fl.  294.5    S(|.    ft. 

•  leating    surface,    feed    water    heater 2,659.5  sq.   ft. 

Heating    surface,    total 4,796    sq.    ft.  6,579    sq.    ft! 

Superheating   surface    2.328.4    sq.    ft. 

Grate   area    58.5    sq.    ft.  81.9   sq.   ft! 

TENDER. 

Wheels,   diameer    34 !4    in.  3414    in. 

Journals,  diam.  x  length 5J4  x  10  in.  5i/;  x   10  in! 

Water  capacity    K.500   gals.  12.000  gals. 

Fuel   capacity    3.000   gals,    oil  4,000   gals,    oil 

*  See  American  Engineer,  Dec,  1909,  page  483. 


Dynamometer  Gar  of  110,000  Lbs.  Capacity 


THE    CHICAGO,    MILWAyKEE    &    ST.    PAUL    RAILWAY  HAS   RECENTLY   DESIGNED   AND   BUILT   AT   THE    MIL 
WAUKEE   SHOPS,   A   36   FT.   DYNAMOMETER   CAR  WITH    A    MOST   SUBSTANTIAL   STEEL   UNDERFRAME, 
WHICH    INCORPORATES    A    SPRING    DYNAMOMETER  OF   LARGE  CAP.\CITY. 


For  testing  large  Mallet  compound  locomotives  a  dynamome- 
ter car  is  required  of  considerably  larger  capacity  and  of  con- 
siderably greater  strength  of  underframe  than  has  been  neces- 
sary in  the  past.  The  Chicago,  Milwaukee  &  St.  Paul  Railway, 
desiring  to  obtain  accurate  information  concerning  the  results 
of  some  Mallet  compounds  which  were  on  order,  designed  and 
built  at  its  shop  at  West  Milwaukee  the  dynamometer  car  which 
is    shown    in    the    accompanying    illustrations.      These    designs 


amount  of  slipping  and  in  fact  presents  conditions  wherein  the 
spring  dynamometer  is  reasonably  satisfactory,  particularly  when 
the  very  great  difference  in  original  cost  of  apparatus  and  o£ 
the  extreme  care  necessary  for  its  proper  maintenance  is  con- 
sidered. In  the  present  case  the  dynamometer  consists  of  two 
sets  of  four  springs  each,  the  springs  being  made  of  i  3/16  inch 
bar  and  having  a  height  of  10  in.  when  under  the  initial  com- 
pression  of    100   lbs.     Its  total  compression   for  the   maximum 


NEW    DYNAMOMETER    CAR    OF     110,000    POUXDS    CAPACITY    DESIGNED    AND   RriLT   BY   THE  C.    M.    >t    ST.    P.    RY. 


were  drawn  up  in  the  mechanical  enginecr'.s  office,  under  the 
supervision  of  J.  F.  DeVoy,  assistant  superintendent  of  motive 
power,  and  while  incorporating  no  radical  departures  from  the  , 
customary  arrangement  where  a  spring  dynamometer  is  used, 
the  car  was  evidently  well  fitted  for  the  most  severe  and  heavy 
service  that   it  has   since  been   called   upon   to   undergo. 

Although  the  oil  cylinder  dynamometer  is  generally  consid- 
ered the  best  suited  for  this  class  of  work,  its  advantages  are 
not  as  great  when  used  with  the  Mallet  compound  type  of  loco- 
motive as  with  the  ordinary  simple  engine.  The  former  gives 
a   very   steady,   even   pull,   is   not    subject   to   any   cnnsidcnible- 

I. 6= >i 


capacity  of  110,000  lbs.  is  2.17  in.  This  gives  a  total  movement 
of  5.42  inches  to  tne  pen  point. 
t  -'■An  inspection  of  the  drawing  will  show  that  an  underframe 
has  been  designed  for  this  car  which  will  assure  perfect  align- 
ment and  rigidity  of  the  whole  structure.  It  consists  principally 
of  a  very  heavy,  strongly  braced  box  girder  center  sill,  built  up 
of  two  15  in.,  ;i2  ^b.  channels,  extending  continuous  the  full 

length  of  the  car,  a  distance  of  39  ft.  6  in.,  the  web  of  each 
channel  being  reinforced  for  its  full  length  with  a  l4  in.  x  12  in. 
plate.  These  channels  are  spaced  14  in.  apart  and  cover  plates 
H  m.  x  Ji  in.  are  riveted  on  top  and  bottom.    The  superstruc- 
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originql  Jry  pi|>f,    Here  the  oW  tee  heatl  fs  roplacitl  In-  ;ui  ilbow 
ca-^tinsi    cwmicting    the    dry    pipe    with    a    steam    pipe    extinsion 
located  uut^ide  of. the  boiler.     This  extension  Kads  to  the  hiiih 
pressure    section    of    the    superheater,    entering    tlie    snpirluater 
shell  to  the  left  of  the  center  line  of  the  lioiler.     Iroiii  pnnit- 
near  the  hottoni  of  the  high  pressure  section  of  the  superheater. 
steam  is  led  to  each  Iiigh  pressure  valve  chani1)er  I)y  an   in(h- 
vidual  piiie.     Exhailst   steam  from  the   hiKh   pressure   e>lin<lers' 
pjisses  throuj^h  the  original  c.xlwiist  counectii)ns  of  the  old  sad-':! 
dlie.;    To  th-j  original  exliansti»ipe  s».iit  a  long  vertical  exhaust 
pjipe  ijs.  vn'iected.      This  pipe  extends  lo  tlie  upper  shell  "t   the 
ioniicr,>nK»ke  arch,  where  it  ii>iirts  -an  elhow  connected  vvith  a 
;  hori/<<utal  outside   frfpe.      This   i)ipe,   in   turn.   leads  to  an   elhow 
coniicetiug   willi    tlic    low    pressure    .section  of    the    sni)erlieater. 
Kroin  the  ItHv  prcr-sure  section  rJf  the  siiperlieater  steam   is  led 
to  the  ftiw  pressure  .vyliiitlers  by  the  nsual  steam   pipe  beneath., 
the  boiler.     V>\    the  arrangemeiit   of  >t earn  pipes   tle.scibed.   the 
.joints  are  OH  the  outside  where  they   are  readily  acce^siliK,   fa 
cilitating  both  iH.sjj<cti<Six  .-uV»t  rej«ur>.      I  lie  joints  are   reUK'ved 
from   tile   inteiise   heat   which  tends   to   cause   leaks,   and    in   tlie. 
evetit  of  a  leak;  tht"  stcalirtng  ,<jijalitit:>  of  the  loconwHive  are  not 
aflfectccl.;  ■'  ■':^'..-v:.  ■■   '  -^"  .'  ;•>;;■,•;  ■;%'■  .*  "^;'^''"!;^;>:-.'-.vy'-7';-'V '■•■\;5/;'^!:ry;L; 
'  -Both  the.  high  .•nid  low  presisiirc  ,cylin<leirs  are  providefl  witl| 
•  jviston  valves.    The  hiirhpre-stire  valve  i>   13  inches  in  itirmietef- 
,  and  the  low  pressure  valve  ;is  15  inches  in  diameter.      I  he  valves 
^n.  tfct  p'riginar  locotntitives  5^^^^         actiraied    by    the    Stevenson/ 
:;Tai've   gear; ;    On   the    XliMlet   lotTTiniotiX'c  th  of   both   the 

'  Jiigh  and  low  pressure  erigitJe?  are  act uateil  by  the  Walschaert 
valve  gear.  The  !  valve  ii1<)tioui.scv'ntrolled  by  the  Kaiiomiet 
rc^cTHttjai  g'car^  h:  SU^vH-:  (lesi.^ued^^^^^^^^^^^  l>aldwiu  liffcom'alive 

Works;   anil  alrernlythorouiiliiy  described.     ',     .,;-.'^::     '...■'/ 
-..The  ten  locomotives  being  converted  are  to  tje  pliUTd' tiv  sei'vicc  - 
.  )^*e)|t--'of.  rVV'inslow;  rVri-/*^        aiiil   art:   €t|inpped  for   Inirning   oil; 
:>;ftfi;;iuiei^;iT!^te  -greater^  e  capacity  of  ti>e  tin  tox^  apr^ 

'pKcfU  fbgetlTpr\vifh  the  application  of  superiiwiter  and  feed 
water  heater,  provide,  for  the  sreatcr  power.  ,nt  the  cylinders- 
re<(tiircd;.by  t]i<-  larjcjer;  losojiioti vo:- /:■  : '/ . v ^ .; ! -j-v^/a .;'?;^;^.'^  ;;-.  \, 

The  boiler  of  each  <'jrtgin;t|   locomotive  was   fed  by   two   XiS,- 
ri  .liftJi>g  iiijecH<rs.  e.'icli  capaltle  of  ^delivering  3.S00  gnllons  of 

-V?;Ucr  per  Iv^tir^  ;  .ICach    AlaJJei    !oc(>motive   is  effuipi«<l   with   two  ■' 

'.  Nio:-1i»-jionrlifiiy}g  injc*;t^>rs,^^^  .j.joo 

'  jfall"ns  of  .w;rtfr:-}«T  ]\tnn-.  \\^y;{.-^yj__'\  ■.:■:. \} /■.-.■::'  ■■■;.^^ ,-- ..  ;  ,.      .,.;.-. 
; .  XV«iipressvtl  nir  i^   pr(»vided  ,hy-''^ 
^rr»s*, contp«rtniyl  uir^'p^^^  )! Ik"  main  reservoir  .include.s  three 

.^IrnnN  hiivinv^'fV  fonvl'K^  roo,r)tx>  i'nbic  iitches.    One 

drum  iscarrieil  t>ii  the  riuht  -ide  of  "the  rear  hiiiier  s.ection^a>?d' 
•  ■Uf  drum,  <.ni  each,  siilv  .of  ilu-   front  boib-r  sei-iinu:  ..    '  ■  \. 

rilV  |^al>;  W;vf .■  ifcs'gtied/ 1  the  con.Vfort  i>i   the  en 

..  jiiiK'cfew  whetrb.'ickuig  up.  lis  well  as  when  lioiiti;  aheatl.     Ue 
cause   of  the,tv»i.ir>-nal    IiHgllV,  rif  b'rjler   it;  xtus   co)>sitU  red    best 

,  irif  .;j»FO>^'de  f»>r.  rTii>t>iHji  the;  eitgJntJCi^'ickVv.^rd  jtr ; c^^^      ihe   1' >ua 
:f>«»iler  ;,sljVv>nhl   ii>t(;V.ifvrv''- w  ith .  the  :visi«>H  .tif,  the  f  tigitieer  wheti 
tiiiiwing.  f. «rward,: :  In  order  that   tlie  track  'c;tn  be  readily   seen 
ffom  the  cab^   when,  loftkin.g  oyer  , the  tendeT,   the   rear   end  of 
jlfe  tank>.js  tapert'ii  «t-»a   ni^^^  siinilar  to  tbt!  in; 

clme  .;rt.  the  Itack  of  switch  enjtitin-  .tai^^^^  A  clear  view  jiast 
the  te»)<ler  js  ^tU^-fur0k^r\1acjlitaIwJ'h)^  rm<H^ 

■^.tlu"  tiii>k.  ■.;.:■■-■■.;■;•.  -'v' v  ■■•?''■.■;■  '■■  V.,'v'':"(""';^'-^yv •''■■''■■  ■.'"''.  '■'•''  :''-.J-','  ■  ',  '■■  '■■.:■■'  ■":■'■ 
.Th«»  cftb>b  of  -sti"t'l,,,1^  iii   ac- 

rordanCi-    with    tlte    usuid    design    on    tlve     .^aiUa'    I*'     Systent 

!  The  liflck  of  the  t>-tb.  ts  eiitirely  .eticlv'^.t:d  ,by  a  r.i'ar  wall  of  sheet 

■'SteieK;  ami  -  accejis  JV'*.  ^^^  by  >  two    do«Vrs    ihroutih 

this  wall.  ^  f^ath  door; n!"ovidOs  fin  opining;  2t*f  inches  wide  and 
the  (kifVr^  ;ire  ^)|j  inches  apart.  The  Upper  poriion  •.!■  each 
dpor  contains  a  jiane  cjf  glas^.  150.1  in.  x  34!  :■  in,  :  TIk  d>Mirs 
swinir  npcn  t«».\vai-d  iIkv  oenfer  pi  the  tank  and  a  Way  front  the 
boiler  heail  Tn  the  vxircriir  upper;  .section  of  tlie  rear  cab  wall 
arc  two  ventrlfTttirs  op^tin^  10.  x . ;?/;  iticlieis*  Thesc^are  ,~?los^d 
by  swinging,,  sashed;?-  -/y'-Xf'-;  'C'''-' ' '  '^t  -k  (■■■:'■:'  ■''■':  "'  -  "\''--  ■.■"■■  ^ 

Ofi  the  outside  of  the  riear  \vall.  betweeii  the  dpors,  a  isand 
bo.\  is  nionnted.    This  box  }«   made  of   's   inch  sheet   steel.  .-It ; 
is   2_»' i    iiu he-,   long,    lol J    inches   wide   by   .^7    inches   chip.     A 
swin.uitiif  lid  j)eruiits  access  to -the  s=.'ind  box   fi«r  fiUinjr.     .A  sand 


valve  is  connected  to  tlie  botti>ni  of  the  box  and  protrudes  into 
the  cab.  This  valve  provides  a  convenient  arrans^'emeiit  for 
lining  the  funnel  wlieii  necessary  to  sand  the  boiler  flues.  The 
inclined    Ixittoui    of   tlie    .sand    box   directs   the    ^alld   toward   the 

valve.      ^".?^■;>^' ';';/'.-  -••/;•■"'••'  '.■If  •■.■": -V^  •■;■;:";  ■'r.r^-'-S\'y^''^y'  ■'■.'•/"■. 
Tiure   i>  ainpTe  room  l>ctweeii  the  sand  bOx  and  the  bil  tank 

for  a  ni.in  tu  pass  in  moving  fiQin  one  side  of  the  tender  deck 

\ ;tp'  the  otheri '}''■■--- " '' '"'■V  ■  ?S'"--'"''_'?^-.. ''''■^^''■■■-':-;.  ^^fi.i---X::^y-y-':':  -y 

.■;rThe  leiuKrs  were  desii;iud  and  cou-tructcd  especially  for  the 
Mallet  loi-otuotives.  the  old  tenders  formerly  applied  to  the 
original  i(.'comoii\e^  beinti  a>-igiied  to  locomritives  in  other 
classes.  As  expkiined,  the  contour  of  the  tank  is  arranged  to 
facilitate  a  view  of  the  track  from  the  cab  whni  the  engine  is 
rmining  l>ackward..;  A  sliort  i)iloi  is  aftacheel  ip.tlte.ba.ck  e«d -.of.. 
the   tender.  >'',■,'.'    '■'■:■    '■'■"''''':■■''''■ 

'■■.Tii,e;\vate'r;  lank  h:is  a  eaii;uity   of    ij.<k-io  gallon?  and  the  oil 
tank  a  capacity  of  4.0(H)  gallous.      i  liese  are  mounted  on  a  built- 
up  underfranie   of   -leel   carried   1  n   iwo  six-wheel  trucks.     The 
tender  wiuel  ba^e  is  ,^j  feet  6  iiulu-  and  the  trucks  are  spaced 
-■32'  feet    betweui    Centers.       i'lie    trucks    and    under iraniiiig    are 
;■  similar   in   general    de.-igii   to    tho>e   under   the   tanks   ai)plied   to 
llie  two  passenger  and  two  freight  Mallet  locomotives  .delivered 
to  the  Santa   Fe  during   the  latter  part  of  1909..*  ;•■■••";■:''.'';■•->.■:    V- 
..;.  In -addition  to  the  ten  locomotives  of  the  Santa  Fc  type  being 
converted  to  tin-  M.dbi  )irinciple.   four  oousolidalioii  locomotives 
"have     alsM     just     In  en     converted  ,  to    that    type.       T'le    general 
outline    fol!  .wed   in    eonverting-  the  _'-io-2  ty|ie   was  e'bscrved   in 
converting    ilie    5-8-0-  loeoniotives       The    arrangeineiit"   of;'-feed, 
water    healer,    superheater,    -te.iiil    connectif>ns.    etc..    is    similar, 
the   dimv!)sio;js   of  course   being    niodilied    accor<ling    10   the   re- 
'    (|tiirenicntS'  of    the    snialler    loeoiiiotiv  e.       The    fniiit    section    is 
■    mounted  on   a   two-wlu-il    front   truck   and    four  pair  of   driving 
wheels,  the   wl'ee!   base   arrangement  bt.ing  the  ;?ame- as.  that, of, 
'the    locomotive    c'-)nverteil.  ■.'■":■!■';'; -^-'-V  •';■     ",■'"■'■'■ 

^Tfte  geiicr;il:  dimen^iouv.   weights  and   ratios  qf  the  '•'como- 
ti\es   Iieforc   riud  after   couA-ers  ion   are   v^iven   lieloAV :  ,;^',\^ft.  ■"'!-.' 


■  "■•'."..--•.■  .■ 


'■     -y  .  '  ■••  ■  . 


I  •  ^  ,•.•<',;.>  fy. 


\;--  Ori>;il).lt, 

.-■•'         T.OCOllKllivi; 

,  ;;;OtH)   and    ic>i«> 

.  .'i. ..  .Santa   I'e 

.  Frctf-l-.t 


After        V    ■ 
Conversion      '    ■ 
•        ,  S.OOO 

':}^}y:'  Maiiet 

I'reiiitit 


.,...Bit.  Coal  and  Oil     Bit.   Coi'l  ^  <^il 
V ;■;,...-.-...<■••-'. S>Oil    1I>^.  ni.«l(ii>  Iks.. 


t'l;i*»ea    .  .,.»■>■■'. 

■TsiHffii:;-..-.',.-/..?.;, 

St-rvice     ... . . .;:  .-/<.,.;,., 

i"iiel-  .  .  .;.  ;.■<>>■■;••;••;•■>•••'■ 

Tr;u-lJVf    effort     .V,. ;..;"..._ 

, W.-iylu    in    \vrtrkin«r-'Ort|cfT,:'. .  i  ;V.-.  .'ivi- .  ..v  ;2Sr.24u   tl)<.  ilir.oOO   tbs 

WeiK'lit   on   -IriVefs:  v;.'.i.:.....;v.-.',i:\-,.;v.,;..-:3«..'>S0  Jbs.  n.lO.noo  lbs 

Weight.  1  iijriiu-  .-aid  Icis'dcr  in  woVkinp  orVIeV. .  Hlf;.240  lb<.  «5n. •'«}•>  lbs 

Wh.'el    l..i-e.   ti.t.-il.  ...,..-..:,.. [.- .•}-,   ft.    It    in.  ''■>''•   f<-   •'>   in. 

Wli.i;!'  ba^e.   iiLnHii-  JiiKl   tender.  .......,...-../..,....•..««,  ft,  .  lis*  tv,    l.H   »n. 

;','..•'    :■■•.■■■:       ;0--     ■■'-'.'    .,:   RATmW;-     -v'.'  ■?;-    V;'""'.-'''    ^".•>--'     ^' "■.•'•'•'■/ ' 
-  .T0l.1t  wri)jb|   ~y  ftaciiv.o   eliort ... ■:  . . . ; . ; . .,';■:':  . , , . . ,  i-4.'»8 

•  Weivbt    nn    drivers  -:-tr.-ictivo   cfToH  ....■.;.........  ..S.74 

r  'riaitivf  I  fl(ivf>'  diam. drivers    :-  lie,"»ting  Mirface. .  ..."ICi  ■ /"   ■   '■'■■ -'x'itfl' 

'I'l'i-if   lit.-iiiii);   f;urf.-icc     ;•'   iirialc  .irea , . ,  i ,-.  .  .Sl.ilS.  ■   .  .  Vs-.J.,'.!  ;,  .i^ft-^* 

I'mtiiix  lUMlin.B  Mti-face  ->  total  heating  surface,/'J4j.  .4.36  ■■.'■"., /-•'«:','\;i.<7-- 
\V<i.k;lii   mi   drivcr.s  •:-  ti>tal   ht-atinij   surface.,  j  ,..'v._«v4gi9t    ':.;:.;/'•-.•:',. ..".  M^ltfO: 

■r..l.-il    utitlil     ;-    t.ital    Fu.-ilinn    surfrii-r iV-V;'^.  ::■..-',';,'»»>».,.'■■.■•';•  .'■',       MiM-' 

\'.>l.  e<liiivalent  sini|>U  cv  lindcrs.  eu.  ft.  ,...<.;/...  .•.;i7:y  <■,)■•'■■•■.■.'■■..■  8(I.H' 
Total  H.  ,•>.  r  .cylin.lcr  ■  vpUini^'y  .■,.■.;..;'-..'..:;;..  .,37S>3  •;;■"-?•  ,'Ja7;»6 
<  irate    ai-i-a;^-   cylifMjii'r   v.ohi^nP,  ■.' :' .  1" .  i .'.  ,.;'i- >•.•/.,■. , .  ...14   ...•'■:■■'•■.•.    ■    .'jfc?! 

•  .,,..•••••'•..■■■■;••'■..■"  •■-.■•,■  ■i/'<Vi.JxiiERS.  :;''•;■,■,■,■  ,  ;;^;-.'' ; '■ ; 
Kind--;'.  ,..•.-(,.-.-../.•.'.  <",,■.  ;V,>; .•,■.■;•;;;. .,.  .■.  .Tandom  Cotnpound  .'Componnd 
l>iatn<Mef  V//;i;.. ».■.•.;.'.'..;■... -..^/;.:.i-^,  vi  ;vl'0  tiii-an4  32  irt.  ;  ?8  in..   \V   ;tS  in. 


Stroke 


.■,,■ . .  -...;< ,. . 


.>...32    ;in. 


L.  I', 


32   m 
10  in. 


■.nrivihtf.  iliaiiittl-irfwveir'tirvi...'.  V.'.'. .;  i;  ,.■..»;,.;'.■,.",. i*  .sTv.Tili:: 
I>rivin.c.   tliickne'—    tin-s.;. .  . .'.  . , .  . '.  ... .  ..■.'.>. ,;; .  .SVJi  '  \xy. 

Ilrivinji   joiirttaK.    main,   dian>-.   x   leiiKth. .,;.', sW'' x    12   in.', 
■    Diivinj!   journal--,    i-tlurs.    diain:    x   UnglB. .  .  .  .I'fi   x    12   in.' 

.    Knvinr    Iriu-k.    diameter..-. .,2!i'4    in. 

■  Hnpiiu-    inuk    h.iirnal-.    diam.    .\    U-nKtTl.  .  .  .BJj    x    10' i    in. 

,^    Trailiim    Inick.    ili;iiiRtir.  .  .  .  . .  , ...........40   in. 

'I'railintf  triick,   HHirn;ds,  diaii).  .x  length. ..  .Tj-jx.  ll"s   in, 

......  ;';   ;..■•;    "•/■'-■■•■",■-',  ••■  ■     -BOII.ER.      .' 

.'^tyle  .:•'. ;'.', , .-;";''.  /e, .  t. '..-.'; .  ;;;->.,',.:  .^ ,  .'Extended    wagon  .top 

W. irking     jlre^'■ur^•.  .'. ,  .  ..,..■; ..,,',. ., .;. .,  .  .S?.">     lbs. 

(liil^iiU-  (li.-imeti  r  of  lirst  riiig.  .  ...'..-v;;  .;,■./...'.■,,.  .78  Vj   in. 

firebox,    width    and    K-ngth ..,..  ...■...-,....■...  .lO.S   x   7S    iii. 

{'"irebox    il;iti-.   thickness.  .  .;i  ....  ^vSide   .-ind   iruwii    '.si". 

■'.;■'..."■■■  :■: ."  l-'tue  0,  1(1  in. 

,>     --•-';    ■r.'i--.-^;     .>..;;;;     ^-tJaok    H    ^r\.  „     ,. 

l-'ireha\.    v\al<r    >|iacc.>\-. . -. ..  .,.>.t'vtvh;,;*i^",'  B.    4",   S.  .J'  f.  &  B.  ■"/'.  S.  .V<  1- 
Tube-i.   nimil.er   and   diameter.  *T.'.  v...' i\.  s.,"..3!»l — 2J4    in.  877-^2'.i    in. 

Tube-.    lenKtli     ;'.•;.•,' I  ■..>;,, v.- .•-,'19    ft.    11    in.'  ir,    ft-.    5   Jn. 

Heating    Mirfaie,    liilii~ ...".,  ..■:,......',.;»■.  4,587    sq.    ff. 

Ilialiiii;   >inf,-i(  I  ,   l'ir<lio.\ ....,  ../^  •.■.';,..  .200  s<|.    ft, 

.leatiiiik'    -urf.iec.    ft  id     water    heaters  .'...■......  .— .— -— . 

•    Heating    Mirlace.    total  ..,■-.;.,,;,.. i.  ..".-.,....  .4. 7i»«    sq.    ft> 

^Su|ierluatiiig   siirlaee    . .'. ......  t ...» . ,'. ,  w, ■  ■■' ' '   '  ;*    ■■ 

(irate  area  ..... ... .'.  ^  »;■,••■;»—••  -» •.• .  •; ..'.'. .  .58,S  .«!.    ft.' 

""■'^^  ■.:'.■'■■■".-■:■'■■•,':*■--;.■"?:'•.  :i¥«i»Eii.  ■'' ■■■■■\   '    i;"';. 

Wheels,    dianu-  ef    . ;..■..'.,;»•.,..'..';••'••■.•'.•■•  •  ''•  •  -^Vi    itl. 

Journal-*,  di.-ini.   .\  length ....  ;.il,Vii.',\;;',:.y.„'>',-^x  10  in. 

Water   eajiaeitj .  .''.  .  .  .-.;...  , .  .  .  .  •<..-,<»)   gal- 

l-'nel   eapaeity ;;.oii(i   gal-,  -oil 


,::-..     .      57  in. 
;■■:•;-■•■■:  ^v,  in.  ■ 

.  .  li'x   12  in. 

-   ■■■,'jO  ,\  12  in. 

-  a^'i    in. 

t^A  X  no;,  in. 

40  in. 

.  r;f  jE  11-i  in. 

■  '.-■''.*■■»■.•/.  i;-'- ' ''; 

•  •.-..■■.••■.■-  ••■  Snmc  • 
•■''<:■"■-■..•.  S2-">  'f>s. 
.'..  .—v  70  in. 
Hd?l!  X  7s  ij  in. 
Channel  ,">  It;  in. 
Flue  !)  tr.  in. 
Rack   'x  in. 


3.fi25  s<|.  ft. 

SiH.")     sq.  ft. 

2.«r>n.5  sq.  ft. 

<;.57!)    sq.  ft. 

2.:<2s.4    sq.  ft. 

Sl.fl.sq,  ft... 


y  :■■  ■  :  .\:.'  •  '... 


:  •  .,.•  1    A,  .„*. 


[(•  .\mhru.\.v  E.vgi.veer,  Dec,  1909,  page  483. 


34 'J   in. 

.'ij  V  X   10  in. 

I'-.ociM  j;aK. 

<,(K»0   gals,    oil 


r 


Dynamometer  Gar  of  110,000  Lbs.  Gapacity 


■  W THE   CHICAGO,    >11L\\AUKEE   &    ST    PAUL   KAiLWAY  llvVS  kK(KNTI.Y   I>KSH;NE(>AXI>  BUILT  AT  THE  MfL- 

■  .      M  \VAUKEE   SllOPS,   A  3t)   FT.    DVNAMUMKTKK   tAU   WITH    A    MOST    SL'I'.STANTIAL   STEEL   L'NJ>ER»"ttAME. 

.;f  ;-       :;  ,v;^     wiilCH:!^  a  spking  dykamumeterge  LAktiE;  capacity.  .  ,  . 


V  For  testing  large  Mallet  compound  locomotives  a  dynamome- 
ter car  is  required  of  considerably  larger  capacity  and  of  con- 
siderably greater  strength  of  underframe  than  has  been  neces- 
sary in  the  past.     The  Chicago,  Milwaukee  &  St.  Paul  R;iihvay, 

'desiring  to  obtain  accurate  information  concerning  the  results 
of  some  Mallet  compounds  whicli  were  on  order,  designed  and 

■built  at  its  shop  at  West  Milwaukee  the  dynamometer  tar  which 
is  .shown    ift    the    accompanying^    illustrations.     These    designs 


amount  of  slipping  and  iiv  tact  prejeiit>  c«»niFitiiiiis.^  whcfern  the 
spring  dynamometer  is  reasonably  s.itisfactory'.  jinrMoiiIarly  when 
the  very  great  difference  in  origmal  cost  of  apparatui-  and  ot 
jhe  extreme  care  necessary  for  its  proper  ttiaintcnaitCL'  is  con- 
sidered. In  the  present  case  the  dynamometer  e-ptisists  of  two 
sets  ot  four  springs  each,  the  sprin;::s  being  iuadc«iii  3  r6  inch 
bar  and  having  a  height  01  10  in.  when  under  the  initial  cora- 
pressioft  o|   too  lbs.     Its  total  cbm^esMQif;  iot  tlie   maximum 


>  ■ 


_,/./  '•■■;,':., vv.;. 


■XKW.    trV>A>l(K%IKTi:K    lAK    OF  .  I  ti)j[»l)«l    l/OINtis     r,M'A(,lJV     li|>,H,..\  Kl>      V-N  i'    rA   il  I    pj     1  "i;.  5...  M,    \;  Jr  l.v   i.'....J''>. 


.    •:.Vs;. 


\;iiw:erc  drawn  up  i>t  ilit  nijedianical  engineer's  vitUctvnudcir  flic 
supervision  of  J.  I".  DeX'oy.  assistant  stiiierinteiideht nf  inot.'VO; 
-;pou er,  and  while  incorporating  uo.  radical  <lepariures  t|:<.>.m:  *tve- 
;  Vlistomary  arrangenienl  where  .a  spriiig  dynanionK'l  is:  ii^ed; 
itbexjar  was  evidently  w<?ll  tilted  fwfiienifist;  severe  and  l>eay\ 
service  that  it  has  since  been  v-aitecl'  ir|>oH  to  mtdefgo;  '/  ;  ;  ^^;^:. 
•,  Although  the  oil  cylinder  dv  iianioineler  is  generaHyr.  coifsid-,. 
:":<Srcd  the  best  suited  for  thii:;  dass-xjf  ■Avbrk^.,  jts  iMlvs^ititgcs^;^^ 
.■not  as  great  when  used  with  the  ]\l;rllet  c'/intpoiunl  typt  <if -laAv- 
/  motive  ."IS  with  the  ordinary  sinvple,  vngine.  The  former  gives 
/a    very r steady.    e\eu   fwill,    is   iiOt  j?ul>ject    (o  ;any   Considemhlir 


vapacity  (ji  ' I  io,o«j  ll«i;  H'  A.iyj'mi^^^hii  s?v^-  a  tptal  movement 

ajf-5.^-:  inclus  t«ii  the  peri  piiinti:    ,  '       ;    v.  '^.i    ?-';.," 

V  .  >An   i^ilspvcticrti  <'f.  Ihe  dra\\ring  >vi:U  sho\V''  t,l^t  aft '  undcrf raime 

_  lia>:  Ire'V'hidesigiKil'^^f^^      thif  cal"  w'hich  will  a^jiPe.  perfect  align- 

-  tu<-nt  an<l  rts:i<Hty  of  the  'whole  structjjirt'..    It.  cnii>rsf  s  principuUy 

of  n  \t;ry  heavy,  str<Snglv  hraced  box  fittdcre^entcr  sill,  built  up 
,<if  two  iS  in.,  ,^,^  lb.  channels,  extending  =!fontinuous  the.  full 
vlen|?tK  of/ the  cary  a  dislancij  pi  -^  Ttt;-/6  «!«  thie.vvK^fb: tif  each 

rhunn'-l  being  reir.lofced  for  its    fuil  length  A^ith  a  ^.jfin.  x  rj  in. 

plate*  '  'llxese  chamvels  art  sfjac'ed  I4;  in.  ajjiart.  arid ,  €ovcr  plates 
;  ',5;  in;  X.  *r  in,  ;vre  riyi»tt;ti  .v>n  t< ip  Htid  |>tMtf'j4:^).     The  Htpcrstruc- 
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tiire  of  the  car  is  of  wood  and  therefore  the  remainder  of  the 
imderframe  is  of  comparatively  light  construction.  The  side 
sills  are  6  x  4  x  ^  in.  angles  continuous  for  the  full  length  of 
the  car  body  and  the  end  sills  are  6  in.  channels.  The  bolsters 
and  two  cross  bearers,  spaced  equally  between,  are  of  the  simple 
truss  type,  the  bolsters  having  a  /^  x  u  in.  tension  member 
and  a  I  X  12  in.  compression  member.  The  cross  bearers  have 
a  ^  in.  top  plate  and  a  J's  in.  bottom  plate  6  in.  in  width.  The 
upper    members   of   both    the    bolsters    and    cross   bearers    pass 


through  openings  cut  in  the  center  sill  channels  and  a  stiffening 
and  reinforcing  casting  is  inserted  at  this  point. 

Supported  on  this  steel  underframe  are  six  longitudinal  wood- 
en sills,  4  X  6  in.  in  section.  These  are  securely  bolted  and 
fastened  to  the  steel  members,  especially  to  the  side  sills,  flnd 
on  this  is  erected  a  wooden  superstructure  of  the  customiiry 
light  passenger  car  type. 

The  paper  driving  mechanism  consists  of  a  bronze  bushhig, 
incorporating  a  6  in.  diameter  gear,  keyed  to  the  inner  axle  of 


VERY    HEAVY    STEEL    UNDERFRAME    ON    NEW   DYNAMOMKTER   CAR. 


SECTION   OF   STEEI.    UNDERFRAME. 


the  truck  at  the  dynamometer  end  of  the  car.  This  pinion 
meshes  with  a  17  in.  gear  keyed  to  a  short  shaft  on  which  is 
carried  a  small  bevel  gear  enclosed  in  the  reversing  box.  Tiiis 
shaft  and  the  other  mechanism  is  carried  in  a  frame  supported 
on  the  bronze  bushing  on  the  a.xle  and  a  bracket  extending  out 
from  the  truck  frame,  as  is  shown  in  one  of  the  illustrations. 
On  the  vertical  driving  shaft  there  are  two  bevel  gears,  b&tli 
in  mesh  with  the  one  just  mentioned  and  running  free.  Be- 
tween them  there  being  a  clutch  to  engage  the  proper  one  to 
give  the  correct  movement  of  the  paper  roll.  A  universal  joint 
is  placed  in  this  shaft  just  above  the  floor  of  the  car  to  take  care 
of  thejeffect  of  the  movement  of  the  truck  and  above  this  joint 
are  the  worms  driving  the  paper  rolls  in  the  customary  manner, 
this  of  course  being  on  the  recording  table  frame.  The  axle 
to  which  this  mechanism  is  connected  carries  30^8  in.  steel  tired 
wheels  and  the  construction  is  such  that  the  vertical  shaft  makes 
234.2  revolutions  per  mile,  giving  4.4  ft.  movement  of  the  paper 
•  in  that  distance. 

The  pull  from  the  coupler  shaft  is  carried  to  the  dynamome- 
ter by  means  of  a  large  steel  shaft  in  the  center  between  the 
springs,  the  inner  end  of  which  is  linked  to  a  vertical  rod, 
which  is  pivoted  so  as  to  give  a  2j4  in.  movement  at  the  upper 
end  for  a  i  in.  movement  of  the  draw  bar.  The  upper  end  is 
connected  through  a  link  with  I  he  customary  straight  line  pen 
carrying  bar  supported  in  guides  over  the  top  of  the  recording 
table. 

On  the  recording  table  are  instruments  for  making  six  rec- 
ords on  the  roll.    At  one  side  is  the  pen  connected  to  the  chro- 
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nomcter,  which  receives  an  impulse  at  five  second  intervals  and  director  Bureau  of  Mines;  "How  to  Organize  a  Railway  Fuel 

gives  the  speed  data.     Next  to  this  is  a  pen  operated  by  a  cir-  Department  and   Its   Relations  to  Other  Departments,"   T.   Duff 

cuit  from  the  cab  by  means  of  which  the  throttle  and  reverse  Smith,  chairman,  fuel  agent  Grand  Trunk  Pacific  Railway ;  "The 

lever  positions  are  recorded.     Next  comes  the  pen  giving  datum  Testing  of  Locomotive  Fuel,"  F  O.  Bunnell,  chairman,  engineer 

line  for  determining  the  draw  bar  pull  adjoined  by  the  record  of    tests    Rock    Island    lines ;    "Standard    Locomotive    Fuel    Per- 


^-^  ^ ^ 
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COXNECIIOX    lOH   RECORDINC   APP.\R.\T©S. 


of  the  movement  of  the  coupler  itself.  These  two  records  are, 
of  course,  in  the  center  of  the  sheet.  On  the  opposite  edge  ii> 
a  pen  controlled  by  a  circuit  from  the  cab  giving  an  indication 
of  when  cards  are  taken.  Above  this  is  the  pen  controlled  from 
the  lookout,  by  which  all  mile  posts,  stations  and  other  perma- 
nent objects  along  the  right  of  way  are  indicated.     All  of  this 


formance  Sheet."  F.  C.  Pickard,  chairman,  A.  M.  M.,  C.  H.  & 
D.  Ry. ;  "Tlie  Railway  Fuel  Problem  in  Relation  to  Railway 
Operation,"  R.  Emerson,  chairman,  engineer  track  economics  A. 
T.  &  S.  F.  Ry. ;  "Petroleum,  Its  Origin,  Production  and  Use  as 
Locomotive  Fuel,"  E.  McAulifYe,  chairman,  general  fuel  agent 
'Frisco  lines.         . 
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DETAILS   OF   SPRING   DYNAMOMETER. 

apparatus  on  the  recording  table  is  most  substantial  and  accu- 
rately constructed. 

Altogether  the  car  is  but  36  ft.  in  length,  the  arrangement 
is  such  as  to  make  it  very  roomy  while  at  the  same  time  includ- 
ing such  conveniences  as  are  practically  necessary  on  a  car  of 
this  character.  There  are  four  upper  and  two  lower  berths ; 
plenty  of  storage  space  and  a  coal  stove  arranged  for  cooking 
if  necessary.  '. -"  ■^■-  """''   ■.'■  ' 

The  trucks  under  the  car  are  of  the  standard  arch  bar  type 
of  heavy  and  substantial  construction,  the  bolsters  being 
very  rigidly  built  of  steel  plates  and  angles  and  carried  on  four 
double  elliptic  springs.  The  axles  are  M.  C.  B.  60,000  lbs.  and 
the  wheels  measure  ^ojs  in.  in  diameter.  The  car  has  a  total 
weight  of  53,100  lbs. 


Annual  Convention  of  tuf.  International  Railway  Fuel 
Association. — The  third  annual  convention  of  this  association 
will  be  held  at  Chattanooga,  Tenn.,  May  15  16,  17  anri  18,  1911. 
Hours  of  session  from  9  a.  m.  to  i  p.  m.  daily,  excepting  May 
17,  when  there  will  be  morning  and  afternoon  sessions.  Sub- 
jects of  papers  for  reading  and  discussion :  "Fuel  Investigations 
Under    the    Bureau    of    Mines,"    Dr    J.    A.    Holmes,    chairman. 


ELECTRIC  LOCOMOTIVES  FOR  PANAMA 


Tenders  are  being  invited  for  electric  locomotives  of  a  unique 
type  for  service  on  the  Panama  Canal.  They  will  be  run  on  a 
rack  railway  and  be  put  to  the  duty  of  towing  vessels  through 
the  waterway.  In  the  design  formulated  by  the  Isthmian  Com 
mission  these  towing  locomotives  are  shown  for  construction 
in  three  sections,  of  which  the  front  and  rear  are  to  bj  mounted 
on  rigid  four-wheel  trucks,  each  driven  by  an  independent  mo- 
tor, while  the  middle  section  is  connected  to  the  two  tractive 
elements  by  universal  joints,  and  is  equipped  with  a  rlip-drum 
towing  wiiidlass  and  hawser,  so  that  the  line  may  be  veered 
and  hauled  at  pleasure  without  any  motion  of  the  locomotive 
along  the  track. 

In  towing,  the  locomotive  derives  its  tractive  effort  from  one 
of  the  end  elements  through  a  pinion  engaging  a  shrouded 
semi-suppressed  rack  anchored  in  the  coping.  The  side  pull  of 
the  hawser  is  taken  up  by  horizontal  thrust  wheels  which  bear 
on  the  side  of  the  track.  The  current  for  the  operation  of  the 
locomotives  will  be  taken  from  underground  circuits.  The  maxi- 
mum pull  on  the  tow  line  is  fixed  at  25,000  lbs.,  at  which  force 
a  friction  coupling  will  relieve  further  strain.  The  central  racks 
are  to  be  provided  only  on  the  towing  tracks  and  inclines.  On 
the  level  portion  of  the  return  tracks  the  locomotives  will  run 
by  friction  on  the  side  rails  after  the  fashion  of  the  ordinary 
electric  railway. 


The  Maximum  Export  of  Steel  Rails  was  reached  in  1904, 
when  414,845   tons,  valued  at  $10,661,222,   were   sent  to   fore'.gn 
countries.     The  year  of   next  largest  exportation   was   1900,   in 
which   year   we   sent   to    foreign   lands   356,245    tons,    valued   at 
$10,985,106.     Last  year,  which  was  the  third  largest  year  in  our 
steel   rail   export  trade,  there  were   353,180  tons   of   rails   sent  ' 
abroad,  the  home  value  of  which  was  $10,162,522.     The  average  „ 
value  per  ton  of   the  rails  exported  in    1904  amounted  to  only     ■ 
$25.70,   while  in    1910  the  average   value   was  $28.77  P^r  tor,   a 
difference  of  $3.07.     In  each  of  these  years  the  price  of  steel/, 
rails  at  mills  to  domestic  consumers  was  $28  per  ton. 
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WHAT  NEXT? 


A  driving  wheel  base  of  about  20  ft.  and  an  average  weight 
per  axle  of  55.000  lbs.  would  both  be  practically  a  maximum 
on  most  roads.  When  you  take  a  Mallet  type  locomotive,  both 
groups  of  drivers  having  this  wheel  base  and  average  weight 
per  axle,  it  would  seem  as  if  the  maximum  weight  locomotive 
had  tinally  been  reached.  Of  course,  every  one  knows  that  this 
is  not  tile  case  because  nearly  every  one  has  been  fooled  a  num- 
ber of  times  in  the  past  by  believing  that  the  limit  had  tinally 
been  reached.  It  would  seem,  however,  that  the 'limit  with  the 
Mallet  had  now  practically  been  achieved  by  the  new  converted 
Santa  Fe  locomotives  illustrated  in  this  issue  and  that  further 
decided  increase  in  weight  must  be  accompanied  by  a  new  type. 
\Arhat  will  It  be?  Who  will  venture  to  predict?  Please  send 
answers  to  the  puzzle  department. 


THE  CONVENTION  SEASON 


beginning  with  the  first  of  May  the  open  season  for  conven- 
tions of  associations  in  the  various  lines  of  activity  in  the  rail- 
road motive,  power  department  arrives,  not  to  close  until  the 
middle  of  September.  During  this  time  there  are  conventions 
of  associations  of  blacksmiths,  boiler  makers,  tool  foremen, 
general  foremen,  fuel  agents,  storekeepers,  traveling  engineers, 
master  car  builders,  and  master  mechanics. 

Some  department  managers  tloubt  the  wisdom  of  sending 
their  men  to  the  conventions  of  the  associations  with  which 
they  should  be  affiliated,  basing  their  decision  largely  upon  a 
perusal  of  the  printed  proceedings.  It  must  be  admitted  that 
taking  all  of  the  various  proceedings  of  the  associations  to- 
gether that  there  is  comparatively  little  wheat  mixed  with  an 
enormous  amount  of  chaff  and  that  if  this  was  all  that  could 
be  gained  by  an  attendance  at  the  convention  such  a  decision 
would  bo  proper.  As  a  matter  of  fact,  however,  opportunity 
to  mingle  and  become  acquainted  with  men  whose  interests  are 
identical  with  their  own,  the  exchanging  of  ideas  and  experiences, 
the  opportunity  of  examining  at  leisure  the  latest  appliances 
particularly  adapted  to  their  trade,  and  the  original  ideas  brought 
to  the  surface  by  a  discussion  of  the  various  subjects,  far  out- 
weigh in  value  the  informatiop.  as  presented  in  the  printed 
papers  and  printed  discussion.  These  conventions  can  be  and 
usually  are  of  the  utmost  value  and  importance  to  the  railroad 
companiis  and  the  employees  who  ought  to  be  afifiPated  with 
each,  should  not  only  be  urged  to  attend  the  conveiitions,  but 
should  be  ordered  to  do  so. 

It  is  recalled  in  this  connection  that  on  a  prominent  Eastern 
railroad  some  few  years  ago.  on  the  occasion  of  a  Master  Me- 
ciianics'  Association  Convention,  that  one  man  was  selected  as 
a  representative  of  the  entire  railroad.  On  that  same  railroad 
last  year  every  master  mechanic  attended  at  the  request  of  the 
general  manager.  This  change  of  front  is  a  move  decidedly  in 
the  proper  direction,  and  one  which  cannot  but  prove  to  be 
equally  gratifying  in  the  long  run  to  both  the  management  and 
to  the  recipients  of  the  privilege. 


POORLY  ARRANGED  LOCOMOTIVE  DETAILS 


The  undeniable  fact  that  the  American  locomotive  is  some 
one  hundred  per  cent,  more  complicated  than  it  was  fifteci  or 
twenty  years  ago  is  a  feature  greatly  to  be  deplored,  notv/ith- 
standing  it  may  be  logically  offered  that  such  complication  has 
been  found  unavoidable  as  the  development  of  the  machine  pro- 
gressed. It  is  not  so  much  the  increased  number  of  parts  which 
need  be  viewed  with  concern,  but  rather  the  practical  inacces- 
sibility, in  many  instances,  on  a  single  engine  of  their  connecting 
details,  which  necessarily  must  be  in  receipt  of  constant  attention. 

A  mere  superficial  examination  of  any  of  the  recently  turned 
out  engines  of  larger  type  will  convincingly  attest  to  the  ex- 
tremes  to   which   burying   parts   which   have   to  be   worked  on 
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possibly  every  day  have  been  carried.  An  instance  is  before  us 
at  this  writing  where  it  would  be  necessary  to  drop  the  rear 
driving  wheel  on  a  4-6-0  engine  to  remove  the  back  driving 
spring,  no  provision  having  been  made  in  the  design  to  allow 
sufficient  space  between  the  boiler  and  the  driver  to  pull  it  back 
and  out  on  the  tender  after  being  disconnected.  In  another 
the  back  motion  eccentric  must  be  removed  from  the  ax;e  to 
tighten  the  set  screws  in  the  forward  motion,  because  the  set 
screws'  had  been  located  within  the  eccentric  instead  of  clear  of 
it  in  the  extension  for  more  bearing  on  the  axle,  where  they 
could  be  readily  reached  with  a  socket  wrench.  On  a  recent 
consolidation  engine  the  main  air  reservoir  was  observed  to  be 
placed  behind  the  cylinders,  and  tight  up  against  the  boiler 
jacket,  so  that  for  its  removal  the  heavy  engine  truck  equ;ihzer 
and  the  cross  equalizer  and  its  hanger  must  all  come  down 

Instances  of  poorly  located  minor  parts,  and  particularly  care- 
lessly run  piping,  which  in  many  cases  must  have  several  tight 
joints  broken  to  permit  the  simple  tightening  of  nuts  behind  it, 
are  innumerable.  On  a  recently  inspected  engine  we  foun.i  that 
in  order  to  apply  a  new  right  hand  sliding  fire  door  to  the  door 
frame  it  would  be  requisite  as  a  preliminary  to  remove  the 
reverse  lever  and  quadrant,  all  piping  from  the  engineer's  brake 
valve,  and  the  overflow  and  feed  pipes  from  the  right  injector, 
both  injectors  happening  to  be  on  the  back  head  of  the  boiler. 

It  may  be  that  the  location  of  these  things  is  the  result  of 
careful  consideration,  and  is  the  best  that  can  be  done  under 
the  circumstances,  but  instances  indicating  the  contrary  are  so 
plentiful  and  >o  flagrant  that  we  are  inclined  not  to  believe  it. 
We  do  not  think  that  the  running  repair  phase  of  the  situation 
is  viewed  at  its  true  importance ;  in  other  words,  that  the  loca- 
tion of  the  minor  parts  is  frequently  determined  upon  with- 
out reference  to  their  easy  accessibility  to  repair.  It  does  not 
appear  that  those  in  the  drawing  office  are  familiar  with  running 
repair  jobs  in  their  order  of  rotation,  and  do  not  appear  to 
have  a  full  realization  of  the  fact  that  while  a  part  may  never 
have  to  come  down  for  any  repairs  to  itself,  it  may  still  be 
removed  three  or  four  times  a  week  to  allow  something  else  to 
be  worked  on.  Thus  the  fatal  error  is  easily  fallen  into  of 
making  these  parts  which  are  known  not  to  require  any  repairs 
as  permanent  an  institution  on  the  locomotive  as  it  is  possible 
to  do. 

For  instance,  a  dome  casing  never  needs  any  repairs  in  the 
lifetime  of  the  engine,  but  the  dome  cap  which  it  covers  .some- 
times has  a  leaky  joint,  and  frequently  has  to  come  off  for  that 
and  for  work  on  the  throttle  valve.  In  attempting  to  get  to  it, 
however,  the  man  doing  the  job  is  often  confronted  by  a  dome 
casing  made  of  two  pieces  in  this  fashion :  the  lower  section  a 
cylinder  of  heavy  planished  iron,  surmounted  by  a  hravy, 
rounded  cast  iron  top  piece  into  which  it  fits  with  the  accuracy 
of  watch  work,  and  is  further  secured  by  some  half  a  dozen 
machine  screws  tapped  through  into  the  dome  proper.  Last,  but 
not  least,  the  heavy  top  piece  mentioned  has  no  provision  for 
taking  hold  of  it  with  a  tackle,  and  must  be  handled  by  hand, 
and  on  a  very  precarious  foothold,  as  we  all  know. 

Of  course,  it  is  needless  to  add  that  these  things,  of  which 
infinite  examples  abound,  are  decidedly  wrong.  They  represent 
the  combination  of  ignorance  and  lack  of  foretliought  which  is 
a  positive  injustice  to  the  roundhouse  force.  That  the  work  of 
the  latter  at  its  best  is  far  from  being  entirely  agreeable  needs 
no  comment  here,  and  these  errors  of  judgment  in  the  design 
and  assembling  of  parts,  which  double  the  labor  required  for  the 
job  itself,  can  do  nothing  other  than  breed  the  spirit  of  di'-.con 
tent.  That  dome  casing  referred  to  would  be  every  bit  as  ser- 
viceable if  made  of  one  piece,  dropped  over  the  dome,  and  held 
from  moving  by  a  tap  bolt  in  the  center  of  the  top  screwed  into 
the  dome  cap. 

We  have  had  long  experience  with  roundhouse  men  cf  all 
trades,  and  we  know  them  to  be  peculiar  in  this  way.  They  are 
perfectly  willing  to  do  any  job  to  which  assigned,  but  we  never 
saw  one  yet  wlio  would  not  murmur  over  doing  a  prelimmary 
job  of  greater  proportions  before  he  could  get  to  the  one  h;:  was 
after,  and  to  which  lie  had  been  assigned.  In  consequence,  when 
that  job  is  finally  reached,  the  man  is  disgusted,  and  it  is  an 


even  chance  that  the  work  will  not  be  scarcely  half  as  well  done 
as  it  would  have  been  if  he  could  have  reached  it  at  first  hand. 
When  a  road  has  a  number  of  these  inaccessible  engines  in  one 
roundiiouse  it  is  in  a  truly  unfortunate  position  from  the  stand- 
point of  keeping  its  men  satisfied  and  in  accord  with  its  mechani- 
cal ideas.  The  shop  men  do  not  like  to  work  on  these  engines 
and  they  are  not  in  sympathy  with  them.  It  may  be  emphasized 
in  this  connection  that  there  is  nothing  which  operates  more  to 
the  detriment  of  general  efficiency  tlian  the  lack  of  sympathetic 
accord,  whether  exhibited  on  the  road  or  in  the  shops. 

These  features  of  inaccessibility  in  the  location  of  parts  have 
gone  far  toward  defeating  and  condemning  many  a  device  in 
possession  of  great  intrinsic  merit,  and  inventors  as  projctors 
of  all  new  appliances  destined  for  locomotive  use  siiould  bear 
the  fact  prominently  in  mind.  Judging  from  many  devices  which 
we  have  studied  they  are  not  doing  so  now,  not  at  least  to  any 
extent.  If  it  is  hard  to  take  apart  or  put  together  it  will 
receive  its  sentence  in  the  very  first  shop  it  is  worked  on  as 
"no  good,"  with,  of  course,  the  explanation  why  it  is  so  desig- 
nated, but  unfortunately  the  next  man  will  forget  these  reasons, 
and  it  will  simply  be  "no  good"'  without  the  redeeming  expla- 
nation. Thereupon  the  verdict  flies  fast,  and  is  too  often 
accepted  with  little  or  no  inquiry. 

From  the  standpoint  of  the  shop,  the  original  Vauclain  four- 
cylinder  compound  principle  as  applied  to  a  2-8-0  type  locomotive 
was  "no  good"  for  the  following  reasons:  in  that  construction, 
on  account  of  the  low  frame  it  became  necessary  to  cast  the 
cylinders  with  the  low  pressure  on  top  on  account  of  insufficient 
clearance  between  it  and  the  track  if  on  the  bottom.  This  in 
turn  necessitated  the  valve  chamber  being  on  the  bottom,  on  the 
same  horizontal  plane  with  the  high  pressure  cylinder,  a  posi- 
tion which  put  the  center  of  its  head  immediately  behind  the 
engine  truck  wheel. 

These  engines  were  quite  destructive  to  valve  packing  rings, 
and  were  practically  worthless  on  the  side  which  had  any  rings 
broken.  The  valve  was  very  easy  to  pull  out  and  the  rings 
could  be  renewed  in  less  than  an  hour,  but  unfortunately  it 
would  come  only  half  way  out  of  tlie  chamber  before  bringing 
up  against  the  engine  truck  wheel.  Thus,  what  would  appar- 
ently on  the  start  prestige  a  respectable  job  became  at  once 
endowed  witli  fearful  complications;  i.  c.,  the  pilot  must  be  taken 
off,  engine  jacked  up,  engine  truck  equalizer  disconnected  and 
truck  rolled  from  under. 

It  would  be  expecting  too  much  from  human  nature  for  a 
man  to  repeatedly  take  kindly  to  this  farce,  so  if  it  must  be 
written,  many  an  engine  left  the  shop  with  only  the  front  rings 
of  the  valve  renewed.  The  percentage  was  probably  twenty  front 
renewals  to  one  entire  renewal.  Under  the  eye  of  the  master 
mechanic,  of  course,  the  whole  laborious  process  as  outlined 
was  resorted  to,  but  the  real  damage  tlirough  neglected  renewals 
was  done  at  night  when  the  force  was  limited  and  the  super- 
vision reduced  to  one  foreman,  who  often  willingly  condoned 
the  half  done  job  in  preference  to  .tying  up  one  of  his  gangs 
on  a  single  engine  all  night.  :,;:-'-^ -1/^  ^r^"" 

This  is  the  real  menace  in  inaccessibility  of  common  repair 
parts.  There  is  always  a  great  pressure  of  work  in  a  round- 
house, and  if  tlie  parts  are  very  hard  to  get  to  and,  unless  the 
foreman  and  his  men  are  absolutely  conscientious,  the  tempta- 
tion is  almost  irresistible  to  let  the  job  go  until  the  "next  time," 
which,  needless  to  add,  never  comes. 

In  this  consideration  we  do  not  deny  that  extreme  cases  have 
been  cited  as  illustrations.  Some  of  them  possibly  could  not  be 
avoided,  but  there  arc  hundreds  of  mean,  petty  propositions 
along  the  same  lines  which  a  little  more  care  in  location  and 
design  would  effectually  have  eradicated.  There  is  no  need  to 
provide  obstacles  tending  to  make  unpleasant  work  even  harder 
than  it  must  be,  and  it  is  poor  judgment  to  place  the  incentive 
in  a  man's  way  to  shght  it.  It  is  confidently  believed  that  a 
more  intelligent  handling  of  this  very  important  detail  will  work 
wonders  in  increased  locomotive  efliciency,  because,  if  the  work 
can  be  reached,  in  nine  shops  out  of  ten  it  will  be  done,  while 
now  in  many  cases  the  peculiar  construction  is  such  that  they 
couldn't  do  it  if  they  wanted  to. 
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Mallet  Locomotive  With  Superheater  0-8-8-0  Type 


Baltimore  &  Ohio  Railroad^  .  ■ 


AMONG    THE    LATEST    PRODUCT    OF    THE    AMERICAN    LOCOMOTIVE    COMPANY    ARE    TEN    MALLET    COM- 
POUND LOCOMOTIVES  FOR  THE  BALTIMORE  &  OHIO    RAILROAD,    WHICH    HAVE    A    TOTAL    WEIGHT 
ON  DRIVERS  OF  461,000  LBS.   AND  A  TRACTIVE  EFFORT  OF  105,000  LBS.     THESE  ENGINES  A&E 

EQUIPPED    WITH    SCHMIDT   SUPERHEATERS.  ;    i  \    ■     /  '      ;     V  .;  ■: 


At  the  St.  Louis  World's  Fair  in  1904  there  was  a  locomotive 
forming  part  of  the  magnificent  exhibit  of  the  Baltimore  &  Ohio 
Railroad  which,  next  to  the  locomotive  testing  plant,  was  the 
center  of  attraction  for  motive  power  men  from  all  over  the 
world.  This  ponderous  machine  was  viewed  with  amazement  by 
foreign  visitors  and  with  critical  interest  by  American  railroad 
men.     "Monstrosity"'   was   the   term   often   applied   to   it ;   other 


not  only  correct  this  trouble,  but  also  give  a  decided  econ- 
omy in  the  high  pressure  cylinders.  On  the  Santa  Fe  it 
has  become  the  custom  to  apply  a  low  degree  superheater 
ahead  of  the  high  pressure  cylinders  and  then  reheat  the 
steam  in  another  superheater  before  passing  it  to  the  low 
pressure.  In  th<e  present  instance,  however,  a  Schmidt  high 
degree   superheater  is  employed,   furnishing   sufficient   superheat 


NEW   locomotive  ON   THE  B.    &  O.   R.   R.    FITTED   WITH   SCHMIDT   S  LPKUHEATER. 


exclamations  were  "an  absurdity,"  "freak,"  "never  will  stay  on 
the  track,"  "cannot  keep  the  steam  pipes  tight,"'  etc.  That  loco- 
motive weighed  334,500  lbs.  and  was  the  first  Mallet  type  to  be 
built  in  this  country.  At  that  time  it  had  not  been  in  service, 
having  just  been  delivered  to  the  Baltimore  &  Ohio  Railroad 
by  the  American  Locomotive  Co.,  and  every  one  couid  express 
his  opinion  of  it  untrammeled  by  facts. 

That  practically  every  one  was  wrong  in  their  snap  judgment 
probably  is  best  illustrated  by  the  fact  that  now,  but  seven  years 
later,  the  same  company  is  receiving  from  the  same  builders  ten 
locomotives  of   the  same  type, 
which   are  nearly   50  per  cent, 
more  powerful  and  3C  per  cent, 
larger  on  the  basis  of  weight. 
There  is  now  no.  doubt  in  the 
mind  of  anyone  but  what  the.^e 
engines  will  be  a  success. 

A  comparison  of  these  two 
locomotive  designs,  seven  years 
apart,  is  an  excellent  illustra- 
tion of  the  progress  in  loco- 
motive building  in  ihis  coun- 
try during  that  time.  Refer- 
ence to  the  table  on  the  next 
page  will  show  what  has  oc- 
curred. Taking  everything  into 
consideration  there  is  an  in- 
crease of  about  40  per  cent, 
in  the  seven  years. 

Experience  with  Mallet  com- 
pound locomotives  almost  from 
the  beginning  indicated  that 
trouble  could  be  expected  from 
wet  steam  in  the  low  pressure 
cylinders,  and  it  is  now  becom- 
ing quite  general  practice,  on 
the  largest  examples  at  least, 
to    apply    superheaters,    which 


before  the  steam  enters  the  high  pressure  cylinders  to  prevent 
any  condensation  in  the  low  pressure.  In  this  case  the  super- 
heater is  of  the  single  loop  system  and  contains  1,000  sq.  ft.  of 
heating  surface  in  152  1-%  i"-  tubes. 

It  will  be  noticed  that  after  seven  years  experience  with  a 
Mallet  locomotive  without  front  or  rear  trucks  that  the  Balti- 
more &  Ohio  Railroad  has  decided  in  favor  of  this  construction 
and  the  present  locomotives  are  cf  the  0-8-8-0  type. 

With  the  exception  of  the  locomotives  of  the  2- 10- 10-2  type 
on  the  Santa  Fe,  illustrated  elsewhere  in  this  issue,  these  engines 

iiave  the  greatest  weight  on 
<lrivers  of  an\-  on  our  records. 
The  weight  per  axle  is  57625 
lbs.  and  is  carried  on  10  x  13 
in.  journals,  the  main  journal 
being  10V2  in.  in  diameter. 
This  gives  an  average  pres- 
sure of  about  2ig  lbs.  per  sq. 
in.  on  the  brasses. 

The  boilers  on  these  loco- 
motives, which,  are  very  simi- 
lar to  the  design  applied  for 
the  Dalaware  &  Hudson  Com 
pany,*  are  the  largest  ever 
constructed  wherein  the  whole 
is  evaporating  heating  surface. 
They  measure  90  in.  in  diame- 
ter at  the  front  ring  and  102 
in.  at  the  connection.  The 
lubes  are  24  ft.  in  length  and 
a  combustion  chamber  38  in. 
long  has  been  incorporated. 
The  use  of  the  high  degree  su- 
perheater requires  the  carrying 
of  the  steam  forw-ard  in  a  dry 
pipe  in  the  customary  manner 


VIEW    IN     FRONT    END    SHOWING    SUPERHEATER. 

ARE    NOT  IN   PLACE. 


THE    STEAM    PIPES 


*  See  American  Ekcineek,  Tune, 
1910,  page  207. 
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Mallet  Locomotive  With  Superheater  0-8-8-0  Type 


.fiALrrMORE  &  l>Hlo:  R*^^ 


AMP^G    XlIE    LATEST    PKODlX:t    OF    llltr  AifKRI^ 

;  j;  rouxD  L(k  omuti\  k??  vor  tiie  isai^tjmork  &  mi 

;I ;';  :.  -  .()N  DRIVERS  OE  401,000  LBS.  AM*  A  TRACTlVlv 


I  ( K  0\K>TI V;E    !0(>Mi*  VXY  '  AJtE    T^EX     MALLET    COJI? 
to   -lOUJ^JAl),    WHICH    IIAV'E    A,  TX>tAL:  WEIiGJJT.  ^C; 

EriNtRT  t)E  IH^.triHrLBS.     Ti:iESE;EN<jIXKS;AltE;->^ 
M4liT^(;i>ER|rKATER?;.  ":;..-;-:  ^-^^^  .";■■:■  ■.'"'■ 


'.;■  '■  At  the  St.  Louis  Wbrkl's  Fair  in  1904  there  was  a  foicorHtitive 
■   fbriniiij?  part  of  the  iiKisfniliceiit  exhibit  of  the  Bahiniore  &  Dltio, 
:: ;  Hailroad  whiohj   iicxj  to  the  loconiotivc  testitig  plaiU,   v\  as  the 
.';  center  of  attniction    fur   nK'tive   power  iiien    fr<ihi.;iil  over   the 

•  V  worhl.    'J "his  pniitlcrous  iiiaehiiie  was  vicwiil  with  ainazenient  hy. 

•  ;   fqrcTgn  iyishor^  iind  iWith  critical  iiiteresit  1t\   Aiitericaii ,  raitroati 
:    -tJien/.  :''Mon<;trosi(y'*   was  the^^^t^      bfteir  .iii>i)livxi  ;t«» '  it:;;  otlier 


■irttl.  vjiiily;- t^irrreet   lTii^  trbul^^  .h;  decided  v'ccoh-  -^ 

oiijAT/  in    the   hit;h ;  pres4i:ii:,J\^ .  vcylinijersv     :'CM  ■  the   ;Saiita    Fe  ;  4t 
.  Ita^  ;  ticeouie   the    oiiytoi]^   w^ '^pf»ty 

afeuV  Vif    the    hiUli    |*f<.>*i^i'e    c\liiuler>;.  anji;  (hori    /cheit^ht;;; 

slcaiij-  jii^^ajit'ther    sapcrhisfiec  ;  heiore  ipa^iu^    it  ;  to.  tbc:' 4o.^t^^;• 
;  pi;esi>«if:<v;  ,  JriAthe   pre>eiit.;.ir^t^j(ftVe.   Jl<nveV»^j;V;a  ;  ^clWindt  Jiiijii^':^ 

dy'si;ve   supoi^hCTtter   is  eiiipfc^ed.    f^^  siifH'rht^fll 


-  -  s- 


XKVVr   UK-0>I«>TIVE  ONr^JHE   a.  &  <>^^^  SCHMIilT   .-it  i!KR«f..ATE8,-  ;^ 


■  -  '■''*V  '■ " 


;v  .  .■  .-J   .  :.■  . 


■VxolaHV:«i<)ns  Weft  "ail /ahsiir<litv,'V^" 

tile  track,"  "caniHit  keep  the  steaiii  pijics  t^i^it/"^  etc;,    Tliat, >cci> "^ 
^  ifiotJj^e  wdghed  3^4,500  Ihs.  and  was  the  lirst  Mallet  type  to  he 

biiilt  in  this  country.     .\t  that  time  it  had  nut  Ixvii   in    sOTvicc, 

having   just   bi-en   Ucliyervd  to  the   l.'.altiinore  &   Ohio   Kaiirtiad 

by  the  Americaii  Loconiotivc  CoW  and  ^^\vcry-  one  \(;(it»td  e^ 

lijs  opinion   of   it  untramnicled  by   facts,  .^'.-.p^rr ;// 

1  hat  practically  every  (MH-  was  wrong  jlitlieirsibpjudgnien^^ 

pr<>l)ably  is  best  Ulnstrated  by  the  fact  that  now,  but  seven  years 
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THE    STEAM    PIPES 


*  Sec  AmkkicaS  Eii^iNccfc,  luiu  . 
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for  a  simple  engine  and  outside  steam  pipes  extending  from  the 
front  end  to  the  high  pressure  cyHnder.  This  same  arrangement 
was  followed  on  the  Delaware  &  Hudson  engine,  although  no 
superheater  was  there  employed,  because  of  it  being  inadvisable 
to  use  outside  steam  pipes  from,  the  dome  on  so  large  a  boiler. 
The  pipes  in  this  case  are  6  in.  inside  diameter  wrought  iron 
pipes  and  are  arranged  with  a  slip  joint  at  the  elbow  connecting 
into  the  high  pressure  steam  chest.  They  are.  of  course,  very 
heavily   lagged   ami   carefully    supported   to  the   Ijoiler   shell.     A 
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Total   weixlit   (on  drivers) 

Tractive    eff.irt     

fylimlt-rs.    iliann-ter    

CyliiiiliTs.    stroke     

Steam    i>ressurc    

l>iaiiieter    driver?. 

Tube^,   number   and   diameter... 

Tubes,    lengtb     

Tiihfs.    heating    -tirfacc 

Total    heatitiK    surface 

Kiiuivalenl    heating    surface 

(iiate    area    

\Vlieel    base,    driving 

Wheel   base,   engine   and  tender. 

Tender,    water   capacity 

Tender,    coal    capacity 


o«-e-o  I 

334,500 

70,000 

SO   &   S2 

321 

235 

5r> 

436— 2 '4 

20  ft.   10  in. 

5.380 

5,600 

:..«on 
72.2 
8  in. 
7  in 
7,00(1 
IS 


SO 
64 


ft. 

ft. 


0-88(1 

461,000 

105,000 

26  &   4] 

32 

210 

56 

277—2^ 

24   ft. 

5205.5 

5,526.  !J 

7,029.9 

99.9 

40  ft.   8  .ni 

77  ft.  avi  in. 

9,500 

18 


Increase 
Per  Cent. 

sV " 

60 
30 

Vi- 
se'/, • 
so 

S'A' 

25 

38.3 
33 
19 
3.^) 


TABLE   SHOWIX(;  PROGRESS   IN   LOCOMOTIVE  DESIGN  OX   THE 


*  Decrease. 
B.  &  O.  R.  R. 


surge    plate,    with    eidarged    openings    for    the    tubes    to    pass 
through,   is   located  about   54  in.  back  of  the   front  tube   sheet. 


I.VTERIOR   OK  t  AH.    NEW    B.    it   O.    MALI.KTS. 

The  teed  water  disharge,  which  enters  through  an  internal  pipe, 
is  close  to  the  front  tube  sheet. 

These  locomotives  are  in  many  ways  similar  to  the  ones  on 
the  Delaware  &  Hudson  mentioned  above.  The  tractive  effort 
is  the  same  in  both  cases,  although  the  Baltimore  &  Ohio 
engine  lias  4  in.  greater  stroke,  which  is  off-set  by  the  drivers 
being  5  in.  larger  in  diameter  and  the  steain  pressure  10  lbs.  less. 

One  of  these  engines  lias  been  fitted  experimentally  with  a 
Crawford  stoker  having  three  troughs. 

The  drawings  and  photographs  show  the  details  of  construc- 
tion and  the  general  dimensions,  weights,  ratios,  etc.,  are  given 
in  the  following  table: 

GENERAL     DATA. 

Gauge   4  ft.  8  '/i   in. 

Service    Freight 

Fuel    Bit.    Coal 

Tractive  effort 105.000   lbs. 

Weight   in   working   order 461,000    lbs. 

Weight    on    drivers 461,000    lbs. 

Weight  uf  engine  and  tender  in  working  order 642.500   lbs. 

Wheel  base,  driving 40  f't.   8   in. 

Wheel  base,  total    40  ft.   8  in. 

Wheel   base,   engine  and  tender 77   ft.    2^    in. 

RATIOS. 

Weight    on    drivers    -i-    tractive    effort 4.4 

Total   weight    H-   tractive    effort 4.4 

Tractive  effort  x  diam.   drivers  -^  equivalent   heating  surface* 837.00 

Total   heating  surface-H   grate  area 55.00 


Firebox  heating  surface  -^  total  heating  surface,  per  cent 5.80 

Weight   on   drivers   -=-   total   heating   surface 83.20 

Volume   equivalent   simple  cylinders,  cu.    ft 29.7 

Equivalent   heating  surface*    -f-   vol.    equiv.    cylinders 237.00 

Grate  area  H-  vol.  equiv.  cylinders 3.36 

CYLINDERS. 

Kind    Mellin    Compound 

Diameter    26   and   41   in. 

Stroke     32    in. 

VALVES. 

Kind,    H.    P Piston 

Kind,  L.  P .' D.   P.   Slide 

Greatest   travel    6   in. 

Outside   lap    1   in. 

Inside  clearance,   H.   P 6/16   in. 

Inside  clearance,  L.  P fi  in. 

Lead     3/16  in. 

WHEELS. 

Driving,   diameter   over   tires 56  |n. 

Driving,  thickness  of  tires 3  in. 

Driving  journals,  main,  diameter  and  length 10^x13  in. 

Driving  Journals,   others,  diameter  and   length 10  x  13  in. 

BOILER. 

Style     Conical 

Working    pressure     210  lbs. 

Outside  diameter  of  first  ring 'JO  '"■ 

Firebox,    length    and    width 126  3/16  x  114   in. 

Firebox  plates,  thickness H  &  'A  in. 

Firebox,   water  space F-S",  8-4',  S-4^   in. 

Tubes,   number  and  outside  diameter 277 — 2  'A    in. 

Tubes,  length    24  ft. 

Superheater  fire  tubes.  No.  and  diameter 38 — b]6  in. 

Sui)erheater   steain   tubes,    .\o.    and   diatneter 152 — lH    in. 

Heating  surface,   tubes 5,205.5  sq.   ft. 

lleating  surface,   firebox 321.4  sq.   ft. 

Healing    surface,    total 5,526.9  sq.   ft. 

Superheater    heating   surface 1,002  sq.   ft. 

Grate    area    99.9  sq.  ft. 

Smokestack,    diameter    20  in. 

Smokestack,   height  above  rail 15   ft.   6   in. 

TENDER. 

T.Tok   Waterbottom 

I- rame 10  and  16  in.  channels 

W  heels,    diameter 33  in. 

.1  ournals,  diameter  and  length 6x11  in. 

Water  capacity    9,500  gals. 

C  oal    capacity    16  tons 


'  K(|uivalent  heating  surface  equals  total  heating  surface  plus  1.5   times 
superheater  heating  surface. 


A  TRAVELING  STOREHOUSE 


The   stores   department   of   the   Atchison,   Topeka   and   SantJ* 
l"e  Ry.  at  Topeka,  Kansas,  has  lecently  inaugurated  the  travel- 
ing  storehouse   inethod   for   handling   supplies.     It  if   proves  to 
he  the   success  expected,  it   will  be  exrt;ended  to  points   on   the 
vstem  other  than  the  coast  lines  where  it  is  now  being  tried 

"Ut. 

.\  new  supply  car,  recently  completed  in  the  shop  at  Topeka, 
is  to  be  started  from  a  given  point  on  the  first  day  of  every 
month.  Shelves,  pigeonholes  and  other  receptacles  are  ar- 
ranged in  such  a  manner  as  to  greatly  facilitate  the  handling 
of  small  materials  and  stationery.  For  conveying  larger  and 
heavier  material  additional  flat  cars  attached  to  the  main  sup- 
ply car  are  used.  On  receipt  of  requisitions  for  repairs  and 
leiiewals  the  storekeeper  will  assemble  and  load  on  (he  cars 
sufficient  material  for  the  main  line  covering  track  tools,  frogs, 
switches,  cattleguards,  farm  gates,  fence  wire,  staples,  spikes, 
bolts — in  fact,  all  items  for  renewals  aside  from  complete  bridges 
or  buildings.  After  loading  has  been  completed  the  Hat  cars 
containing  the  heavier  material  wdl  be  coupled  in  ahead  of  the 
main  supply  car  in  a  regular  train.  It  will  probably  require 
six  or  eight  cars  to  transport  satisfactorily  all  the  material  re- 
quired for  a  single  trip. 

At  present  it  is  the  intention  to  cover  the  Albuquerque,  Ari 
zona  c'lnd  Los  Angeles  divisions  only,  and,  if  it  is  found  pos- 
sible to  cover  the  entire  coast  lines  once  a  month,  arrange- 
ments for  an  extension  of  this  new  method  will  l)e  made  ac- 
cordingly. The  operation  and  development  of  this  new  way  of 
collecting,  transporting  and  delivering  supplies  will  be  watched 
with  interest  all  along  the  hue.  On  a  previous  trial  with  a  tem- 
porary car  on  five  divisions  of  the  system  it  was  found  that  a 
saving  of  over  three  thousand  dollars  a  month  was  made  on 
the  various  items  carried  at  that  time,  and  it  is  expected  that, 
through  the  co-operation  of  other  departments,  when  the  de- 
tails of  the  present  trial  are  worked  out,  an  even  greater  saving 
in    time   and  money   will    have  been    accomplished. 
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ELECTRIFICATION  IN  BOSTON 


Two  years  ago  a  very  elaborate  report  was  made  by  a  com- 
mission which  suggested  a  complete  rearrangement  of  all  rail- 
road terminals  in  the  city  of  Boston  and  involved  the  construc- 
tion of  a  tunnel  which  rendered  electric  operation  necessary. 
This  report  was  referred  to  a  joint  commission,  which  last  year 
submitted  a  preliminary  report  to  the  legislature,  recommend- 
ing that  it  request  the  railroads  to  make  investigations  and 
studies  with  reference  to  electrification.  The  legislature,  how- 
ever, amended  the  report  by  requiring  the  commission  to  pre- 
sent with  its  report  a  draft  of  a  bill  which  should  compel  the 
electrification  of  all  steam  railroads  in  the  metropolitan  district 
within  a  stated  time.  The  railroads  made  a  report  to  the  joint 
board  last  November  and  the  commission  had  but  two  months 
in  which  to  study  the  subject  and  present  its  report  to  the  legis- 
lature. In  this  report,  made  last  January,  it  advised  against 
any  compulsory  legislation,  but  the  opinion  was  not  unanimous 
except  in  that  particular.  ^ 

At  the  March  meeting  of  the  New  York  Railroad  Club,  being 
the  seventh  annual  electrical  night,  Professor  George  F.  Swam, 
department  of  engineering,  Harvard  University,  who  was  a 
member  of  this  commission  and  a  signer  of  the  majority  report, 
presented  in  a  very  clear  manner  the  line  of  reasoning  which 
led  to  the  conclusions  as  reported  by  the  majority.  Mr.  Swain 
spoke  in  part  as  follows : 

The  so-called  metropolitan  district  comprises  a  n amber  of 
cities  and  towns  in  the  neighborhood,  and  is  bounded  simply  by 
the  boundaries  of  those  towns  and  cities.  It,  therefore,  com- 
prises an  irregular  area  around  the  State  House  in  Boston  ex- 
tending from  ten  to  fifteen  miles  and  in  a  few  instances  perhaps 
twenty  miles  out.  The  average  distance  is  only  ten  or  fifteen 
miles  from  the  center.  There  are  three  main  systems  of  rail- 
road entering  Boston :  The  N,  Y.,  N.  H.  &  H.  System  enters 
from  the  south  and  southwest;  the  Boston  &  Albany  from  the 
west;  and  the  Boston  &  Maine  from  the  north  and  west.  There 
are  some  twenty-one  different  branch  lines  of  these  three  sys- 
tems comprised  within  the  so-called  metropolitan  district;  and 
a  compliance  with  the  compulsory  legislation  suggested  bj-  the 
last  legislature  would  have  required  the  electrification  of  these 
twenty-one  the  whole  or  parts  of  various  lines,  some  of  wliich 
form  loops,  extending  as  I  said  from  ten  to  fifteen  miles  from 
the  center  of  the  city. 

Now,  you  will  observe  that  that  is  an  entirely  different  prob- 
lem from  that  which  exists  in  New  York  City.  Here  you  have 
the  New  Haven  and  New  York  Central  roads  running  almost 
north  from  the  terminal  station,  with  only  three  branches, 
whereas  in  Boston  we  have  some  twenty-one  branches  to  con- 
sider. 

Now,  the  reports  from  the  railroad  companies  indicated  the 
cost  and  the  various  elements  which  entered  into  the  problem 
around  Boston.  We  are  all  of  us  agreed,  undoubtedly,  that  we 
would  like  electrification.  The  Boston  public  is  no  different 
from  the  New  York  public,  or  the  Chicago  public  or  the  public 
of  any  other  large  city  in  that  respect.  The  advantages  are 
undeniable.  The  reduction  of  smoke;  the  increased  distance 
which  can  be  covered  in  a  given  time,  owing  to  the  quick  ac- 
celeration of  electric  trains ;  and  the  increasing  value  of  prop- 
erty in  the  vicinity  of  the  roads  owing  to  the  noiseless  opera- 
tion, and  the  absence  of  smoke  and  dirt,  are  three  great  a<l- 
vantages  to  the  public.  There  are  also,  of  course,  advantages 
to  the  railroad  companies,  and  unquestionably  economies  can  be 
effected.  The  saving  of  coal  by  electric  operation  is  undeniable ; 
the  saving  of  repairs  is  undeniable;  the  saving  in  corrosion  of 
overhead  structures,  due  to  escaping  smoke  and  gases  from 
locomotives  is  also  undeniable.  Then  there  are  economies  which 
may  in  some  cases  be  effected  by  utilizing  the  space  over  tracks 
for  building.  Whereas  no  use  can  be  made  of  the  space  over  the 
tracks  of  a  steam  railroad,  it  is  possible  to  utilize  the  space 
over  electric  stations  for  office  buildings,  or  for  buildings  of 
many  sorts,  in  large  cities.  But  that,  however,  is  a  real  estate 
problem.  In  some  cases  it  may  prove  to  be  a  source  of  econ- 
omy, while  in  other  cases  it  would  not  be,  because  no  such  in- 
vestment of  capital  would  be  justified.  Then  the  economies  in 
the  saving  of  switching  by  the  use  of  multiple  unit  trains  is 
undeniable.  So  that  in  electrification  everybody  admits  that 
there  are  great  advantages  for  the  public,  and  for  the  railroad 
companies  as  well. 

On  the  other  hand,  electrification  is  very  expensive.  The 
question  is  whether  it  is  wise  to  attempt  to  secure  by  legislative 
compulsion  a  thing  which  we  all  want  to  have,  independent  of 
the  question  whether  it  can  be  secured  with  ultimate  resultant 
economy  to  the  public.     As   I   said,   the  board   in    Boston   con- 


cluded that  it  was  not  wise  to  recommend  any  compulsory  leg 
islation. 

Now,  I  think  that  most  people  are  fair-minded  and  if  they 
have  the  facts  clearly  presented  to  them,  that  they  will  not  be 
consciously  unfair  in  arriving  at  their  coiltlusions.  But  I  think 
most  of  us,  and  indeed  all  of  us,  are  apt  to  make  mistakes  in 
reasoning  from  facts,  or  to  base  our  conclusions  upon  insuf- 
ficient facts.  I  think  among  the  public  in  general  there  is  a 
great  deal  of  misapprehension  with  reference  to  electrification. 
And  I  think  we  have  too  many  people  who  believe,  because  they 
want  a  thing,  that  this  is  sufficient  ground  for  demanding  it, 
especially  if  they  can  make  somebody  else  give  it  to  thera  for 
nothing. 

Now,  as  I  have  said,  the  conditions  in  Boston  are  very  dif- 
ferent from  those  in  New  York.  There  arc  some  twenty-one 
lines  radiating  from  the  center,  extending  out  fifteen  or  twenty 
miles  to  the  limit  of  the  metropolitan  district.  The  reports 
from  the  railroad  companies  indicated  that  the  cost  of  electrify- 
ing the  principal  lines  in  the  metropohtan  district  would  be 
$40,000,000,  for  the  passenger  traffic  alone — of  course,  for  freight 
traffic  there  would  be  a  considerable  addition  to  that  expense, 
and  unless  electrification  were  applied  to  both  the  freight  and 
passenger  traffic  its  advantages  to  the  public  would  be  mate- 
rially reduced.  $40,000,000  is  a  very  large  sum  of  money  for 
the  State  to  require  the  railroads  to  expend.  Furthermore,  the 
expenditure  of  this  large  sum  would  only  electrify  these  various 
lines  for  an  average  distance  of  twelve  or  fifteen  miles  out. 

Now,  in  New  York  City  with  the  expenditure  of  half  that 
sum,  or  about  $22,000,000,  the  N.  Y.  Central  and  New  Haven 
Companies  have  electrified  their  Imes  twice  as  far,  or  for  a  dis- 
tance of  thirty  or  more  miles  out,  embracing  a  large  part  of 
their  suburban  traffic. 

It  is  very  expensive  to  electrify  the  stub  ends  of  a  number 
of  lines.  1  think  that  is  where  an  unjust  comparison  is  often 
made.  Boston  people  come  to  New  York  and  seeing  what  is 
done  here,  they  say  if  the  New  York  railroads  are  able  to  give 
that  service,  they  don't  see  why  the  Boston  lines  ought  not 
to  be  compelled  to  give  it.  Of  course,  the  electrification  of  an 
entire  railroad  presents  a  very  different  problem  from  electrify- 
ing only  twelve  or  fifteen  miles  on  one  end  of  a  steam  road. 
In  the  latter  case  not  much  saving  is  effected  on  the  steam 
operation,  while  the  cost  of  electric  operation  is  added.  The 
steam  locomotives  have  to  be  disconnected  ten  or  fifteen  miles 
out,  and  the  trains  are  hauled  from  that  point  in  by  electric 
locomotives.  The  expense  of  steam  operation  is  not  materially 
reduced,  while  the  expense  of  electric  operation  within  the 
electric  zone  is  added.  If  an  entire  railroad  or  an  entire  loco- 
motive division  could  be  electrified  resultant  economies  could 
perhaps  be  secured.  This  is  a  very  different  thing  from  elec- 
trifying the  stub  end  of  a  road. 

The  metropolitan  district  includes  among  the  21  lines  I  have 
mentioned  some  which  join  main  hues  just  within  the  limits  of 
the  metropolitan  district,  which  were  left  out  in  the  estimates 
There  did  not  seem  to  be  any  reason  why  the  consideration  of 
a  problem  of  this  kind  should  be  limited  by  arbitrary  town 
boundaries.  The  limit  of  electrification  should  depend  mainly 
on  traffic  considerations,  not  on  town  lines.  Hence  the  lines 
proposed  to  be  electrified  by  the  expenditure  of  $40,000,000  did 
not  include  all  those  21  branches,  but  only  some  14  or  15  of 
them. 

Now,  the  first  fact  brought  out  by  the  reports  of  the  'com- 
panies was  this  great  cost  of  $40,000,000  for  the  electrification 
of  only  a  part  of  the  lines  within  the  district,  and  for  pas- 
senger traffic  alone.  That  would  not,  of  course,  remove  the 
smoke  nuisance,  which  would  perhaps  arise  more  from  the 
freight  than  from  the  passenger  traffic.  The  second  fact  devel- 
oped was  the  statement  from  the  roads  that  so  far  as  experience 
showed  on  the  New  York  end  of  their  lines,  the  introduction 
of  electricity  did  not  effect  any  resultant  economy.  That  is,  the 
cost  of  electric  operation  was  greater  than  the  cost  of  steam 
operation,  independent  of  the  interest  on  the  capital.  Now,  of 
course,  nobody  can  reason  about  this  theoretically  and  arrive 
at  any  reliable  result.  I  do  not  suppose  that  even'  an  electrical 
engmeer  would  venture  to  do  it ;  and  still  less  should  a  lawyer 
or  a  civil  engineer  or  a  layman.  It  is  the  result  of  the  experi- 
ence of  roads  which  have  electrified  the  ends  of  their  lines  that 
the  cost  of  operation  is  greater  than  it  was  before.  The  com- 
panies tell  us— both  of  them — that  to  electrify  the  lines  entering 
Boston  would  not  be  economical  independent  of  the  interest 
on  the  large  expenditure  involved.  Notwithstanding  this,  I 
presume  a  good  many  people  think  the  railroads  ought  to  be 
obliged  to  go  to  such  an  expense,  because  it  is  for  the  con- 
venience of  the  public. 

The  third  consideration  which  the  Board  had  in  mind  and 
which  it  considered  was  very  important  to  take  account  of, 
was  the  broad  economical  question  as  to  the  effect  of  this  elec- 
trification on  rates.  Of  course,  if  the  introduction  of  electric 
traction  were  to  increase  enormously  the  traffic,  it  might  prove 
economical  in  the  end.  The  Long  Island  Railroad  of  New 
York  is  a   very  different  problem   from  the   one  presented  in 
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A  TRAVELIN(;  STOREHOUSE 


l.\fKl<U.*i«  <*K  t.AB.-.>;»;\V:B.,M..W*,.Ar.lit,»..>;^>». 

I'HVv'.'fV't'fJi.^va.ivF.flislKi^^^^  an  intiTiial  pipe, 

T^ie-..e  lii'HN'iiioriveS  fir«;.  iif.  iiiiiiiy  ways  siiiiiliir  to  tlu-  ones  on 
tfie Delaware-  &  1  hiit^oii  ni<'iiti/i)veit  ;ihov<>.  The  tr.ietive  elYort 
isvllie  .-anie  ji.i  Ix'th  ea-es.  although  the  Ualtiniore  iS:  Ohio 
en.uiiie  i^•ls  ^-in^/^Ylcai^r.;  sWofcci.  i^^^^^^  hy   the  drivers 

hein'.i  5  in.  hsriier  ill  <liaitHler  ami  the  steam  pressure  lo  Ihs.  less. 

<.)iJe    of    tlicse   eiiijines   has   been    httcd  t;:^|w;riivient:ally   uitli.  a 

Craw^l<iril  sttifeer  Itavihii  tiirce  trtfuijhS;.  ■■ '  >  .r 'vii;  ;■        .  j  :'  ••  = 

I  he  dniwiiiijs  aU«l  piiotojjr-^plVs  5^^  the  details  of  construe- 
tioii  and  the  tiinunil  <!ime,ii<?i«>ns;  is\eJf;lits.  ratios,  etc..  arc  yivcn 
ill  I  hi-  folhnyiiij*  table  ;:  ,  .■     f. 

<.iaM8e;  ..,.,, . . .  .i^.  .■;.■;%> '>.,.'i'l  ii-i..-.'!...'  r.'.;.!.;  .■.'.-.•,>  ;.'«'.:.;;v,.^,',  .•;'!  ■(«'.  SJ-j'  In; 
Se,:Vicv.  r'v  ;V,;:-..-rj.;;  ^> <.i; .,';,. v. y.v ;v;:^,'ii;^  .'■.  .i^>(^i\'4',yi\i:\::.. . . '.  .I'refglit 
I*  uel  ;.'...i';  ...,■-•.  «-*'.v»V.'..  *-.. 's*.  I'.-^-i-^'.  •*.'^'.'.... .  i'^..i ^U'..'*  *  ^■'»  .'.1.  V  i-».'*' .  •  •  .  "*i*-  i  oal 
Tractive  tflfott  ''.::..':. .-, ; ;  Vl.;!.  .^-^Vy.:..;'.';-..*  .■,^.  .^.'.;..;....;iy;yv:.  .l"5.oi)ii  Ihs. 
Weiultt  ill  working  or»li-i;i  :,';,• 1''.  ..'.';....,''.:,•  ,;^' if.,-. 'v  ,■>•••''•'.  5.-. '■.•/ •  lol.ooo  ll)v. 
\\'.-ii;;it  oti  drivi-r.s,  i''.-.  ,-.  .  .  : . -.  •.■.;  .i '.-., ,  y\  v\;,''._.  ..■,,■.  ....-t..  \'..  .,...  ,.,  .  4<il.00()  lbs. 
Wi-igJit  of  engine  and  tender  in  .worJciniJ  iiriler. :  ..!.*,;,•;■. -.>j..iri42."ioo  lb-. 
Wheel  base. '<lri\HnK.  ..,.,..  .^  ...-.................•.■;»:..".•;■  ..to   ft.   ;<   in 

Wheel   ba,se,   total    ...,.;  ;;,•.  .■.'■;  ,.••  ,  .'.40   ft.    8   in. 

Wheel  l.asc.   r.nfiiie   and  tn-nilei V'.'.  ,■.;...  ...';.  117   ft.    2)4    in. 

Weight  -oil   ilnj-ers  '4;'  tractiv'e  ,-c.tTort.  .....•.;:•.:■,".■•'.■.;.!;.'."■■.,;.;'. '^., ;..;..'..«.. 4. 1 

Total  \yfight     :     tractive    effort,  .  . ,  ;  . ..........,...'...; 4.4 

Tiaclivi'  rtTori  .\  diain.  drivers    ;    e(|uivali-i>i  healing  surface'..: 837.00 

'Fotal  kt-.itinx  snrifat-ei'.(|fraU-.art!a^> ...,.,,<•.-..•,. .  .  .S.'i.oo 


I  ho    stores   department   of    the    .Vtchison,   Topeka   and   Santii,:- 
le   Ky.  at    Topeka,  Kansas,  has  leeeiUly  inaugurated  the  travel-,. 
iny   storehouse    nirtiiod    for    handlint;    supplies.      It   if   proves   to-,.-'.. 
he   the    success    e.specled,    it    will    he    exletidetl   to   points    on    UiO'..^. 
-vsteiii    other    than    the   coast    lines    where    it    is   now   beinj^   tried..,: 
■  ur.  ,■.•■_.. 

.\  new  supply  e;ir,  receiUly  completed  in  tlic  shop  at  Topeka/;'  .. 
i-  to  lie  st.iriid  from  a  gisfii  point  on  the  lir^t  tla\  of  every.';-., 
ntoiuh.  .Shelves,  [liyeonholes  and  other  receptacles  are  ai'-;  ::• 
i.uiiied  in  such  a  manner  as  to  lireatly  facilitate  the  h.iudlmg^:/  '! 
of  small  materials  r.nd  stationery.  For  conveyin.L;  larger  and  v  ■ 
heavier  material  additional  Hat  cars  attached  to  the  main  sup-*.-;: 
ply  car  are  used.  On  receipt  of  requisitions  I'or  repairs  and."', 
leiiewals  the  storekeeper  will  a-seinhlc  and  load  .ni  (he  cars ."/_.. 
sUlVicient  material  for  the  main  hue  coverini;  ir.iek  tools,  frogs,:..' 'V 
~vvitclKS.  cattleguards.  farm  S"'''*^"",  fence  wire,  staples,  spikes^. '.■  ■ 
holts — ^in  fact,  all  items  for  renewals  asiile  from  complete  hridiics.  ■;''■-' 
or  buildings.  After  loading  has  been  completed  the  Hat  car.s  ■ ..: 
containinjj  the  heavier  materi.il  will  he  cottpled  in  ahead  of  the'..;.: 
main  sni>|)ly  car  in  a  res^ular  train.  It  will  prolcihly  require  U'.. 
six  or  ei.tihl  cars  to  tran^poii  -.iti^f.ictorily  all  the  material  re- '  ; 
t|uired    for   a    sin.uK-    trip. 

.At   present   it   is  the   inteiilioii   to  co\er  the  .\Ihu(pier(|ue.  .-Vri 
.'oii;i    ;:nd    l.os    .\ii.oiles    (Hyisjoiis    only,   and,    if    it    is    fottnd   pos- 
-ihle    to    eo\er    the    iiitire    coa^^l    lines    once    ,'i    nionih,    ;irr;inoe 
nieiits    for    an    extension    of   tlii>    new    tiiciiiod    will    l>e    ni;ide    ac- 
cordinoly.      I  Ik    opi.  r.ilii 'ii    and  <Uvelo|)iturt   of  this   luw   way  of 
collectinp,  transportini''  ;iinl  delivc  riiiti;  sn])nlies  will  be   watched 
with  interest  all  alon;^  tiie  line.     ( )n  a  previous  tri;il   with  a  tem- 
porary car  on   live  divisioi:s  of  tlie  system  it   \\,i-    found  that  a 
-.ivinji   of   over   three   thousand    dollars   ;i   tnotuh    was   ma.de   on 
tile   v.'irions  itiius  carried   at  th.it  time,  .and   it   is  expected  that, 
ilirotii;h    llie    Co  oper;ition    of   oiher   departments,   when    the    de- 
tails of  tlu    iiresent  trial  are  worked  out,  an  even  greater  saving.   ... 
in    time   .and   money    will    h.ave   ln-eii    .accomplished.  '"■ 
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ELECTRIFICATION  IN  BOSTON 


Kl; 


■<;  ■'<'-, 


■■■:<>r: 


3  i  wo  years  agO  a  very  elahoratc  report  was  nia<le  t»y  a  ccmi- 
mission  wliich  suggested  a  compliti-  roarranj'aiicnt  of  all  rail- 
road terminals  ill  tlic  city  of  Bn-^ton  and  involved  tlic  construc- 
tion of  a  tunnel  which  rendered  electric  operation  necessary. 
This  report  was  referred  to  a  joint  coinniission,  whidi  last  year 
submitted  a  preliminary  report  to  the  les^islaturc,  recommend- 
ing: that  it  refjuesi  the  railroads  tn  make  invesiiirations  and 
studies  with  reference  to  electrification.  The  legislature,  how- 
ever, amended  tin  report  I ly  requiring  the  cotiimissiou  to  pre- 
sent with  its  report  a  draft  of  a  hill  which  should  compel  the 
ekctrification  of  all  steam  railroads  in  the  metropolitan  district 
within  a  stated  tiiiic.  The  railroads  mack-  a  report  to  the  joint 
board  last  Xovember  and  the  coumiission  had  but  two  tiiontlis 
in  which  to  study  the  subject  and  present  its  report  to  the  le.uis 
lature.  lii  tiiis  report,  made  last  January,  it  advised  against 
:  «iny  compulsory  legislation,  Init  the  opinion  was  not  unauitVious 
except  in  that  particular.  .:  :::a;..^--:/  ,^  ;  .;l  ;  .v^-;;;;>  ,  ,^>.v:v 
At  tlie  March  meeting  of  ttieXew-A'rtfk  Railroad  Club,  beiiig 
ihc  sevemli  annual  electrical  night,  Professor  George  F.  Swam. 
department  of  engineeriug,  flaTvard,  tliiiversity,  who  \va* .3: 
member  of  this  commission  and  a  signer  of  the  majority  report, 
presented  in  a  very  clear,  manner  ihc  line  of  reasoning  wiiich 
led  to  the  eonclusfons  as  rciMirted  by  the  itiajorlty.  .  Mr.  Swaiiv 
spoke  in  part  as  follbvrs:V.,v  :';. ■>•;*<•  •.:.;vj'  '-fji'- v;\.-:^;\'/',:-/;;v.^ 

,  'J  he  st,i-called  metrojxilit.in  district  com])rises  a  uiimber  of 
cities  and  towns  in  tiie  iieiglibofliood,  aiid  is  bounded  simply  by 
the  buund.aries  of  those  towns  and  cities.  It,  therefore,  com' 
prises  an  irre;.;ular  area  around  liic  State  House  in  iloston  ex- 
lending  from  ten  to  tifteon  nviles  and  in  a  few  instances  perli.'ips 
twenty  miles  out.  The  average  distance  is  only  tenor  lifteOn 
miles  from  the  center.  There  are  tliree  main  systems  of  rail- 
road entering  lioston:  Tlie  N.  V.,  X,  H.  &  H.  System  enters 
from  the  south  and  southwest;  the  Boston  &  .\lbany  from  the 
west;  and  the  Iloston  &  Maine  from  the  north  and  west.  There 
arc  some  twct.ty  one  different  branch  lines  of  these  three  sys- 
tems com()ri-ed  within  the  so-callc<l  nietropolitan  district:  and 
a  compliance  with  tlie  compulsory  iegisKation  suggested  by  the 
last  legislature  woubl  have  required  the  ekctriilcation  of  these 
twenty-one  the  whole  or  i)arts  of  various  lines,  some  ttf  Avbich 
form  loops,  extending  afi  I  said  fi;oin  ;t€n  to  riiteeii  juiU's  I'rxm;  . 
the  center  of  the  city,>t:;- ■.•'.'o^;';-'  Iv'vh  '''^■'y-'.'.--y--  ''■''■■'''  '\"\^'  ■'^'^'■' 
Xow,  you  will  observe  that  tlial  i";  an  entirely  dilTcrent  i)i-ob- 
1cm  from  that  wliich  exists  in  Xew  York  City.  Here  you  have 
the  Xew  Haven  and  Xew  Ycirk  Ceivtral  roads,  running  alnmst 
north  from  the  terminal  station,  with  vmjy  three  branches, 
wiiereas  in  llostou  we  have  some  iwefity-oiic:  bratiches  to  con ^ 
siden   .   .  ■.,'■-:/;-..■  '.-_' 1  ^'  ^v:-'--  -' '.^.\  ■  ;■:.'•  ■^.■.•■■ 

Xow,  the  reports  from  th(?  railroad  companies  indicated  ttie 
cost  and  the   various   elemeirts   which   entered   into  the   problem 
around  Boston.     We  are  all  of  vis  agreed,  undoubtedly,  that  we 
would    like    electrification.      The    Boston    public    is   no   dithrent 
from  the  New  York  puitlic.  or  the  Chicago  public  or  tlie  public 
of   any   other    large   city   in    that    respect.     The    advantages    are 
iiiiiieiiiable.      The    reiluction    of    smoke;    the   increased    distance 
which  can  be  covered   in  a  given   time,  owing  to  the  quick  ;ic- 
■ ,  ccleration  of  electric  trains:  and  the  increasing  value  of  prop- 
erty in  the  vicinitj-  of  the  rOads-  owing  to  the  noiseles.s  oj^ern- 
tion,  and  the   absence  of   smoke  and   dirt,  are   three   great    ad- 
vantages  to   the   public.       Ihere   are   also,   of   course,   advantages 
to  the  r.iiiroad  companies,  and  unquestionably  economies  c,in  fie 
effected.      The  saA-ing  of  coal  by  eKetric  operation  is  undeniable : 
.  the  saving  of  repairs  is  undeniable ;   the  savin^j;  in  corrosion  of 
.-^overhead    structures,    due   to   eScapin.g    smoke    and   gases  .  from 
locf>inotives  is  also  un<kniable.     rhen  there  are  eonomies  which 
may  in  some  cases  be  efl'ected  by  utilizing  the  sp;icc  Over  track- 
■for  buildiiiLi.     Whereas  no  use  can  be  made  of  the  space  over  tiie 
•  tracks   oi   a    steam   railroad,   it   is   possible  to   utilize   the   space 
.over   electric   statitms   for   otiice   bnihlings.   or   far  buildings    of 
many  sorts,  in  large  cities.     Rut  that,  however,  is  a  real  estate 
problem.     In   some  cases  it  may  jirove  to  be  a  source  of  ccon 
omy.  while  in  r>ther  cases  it  woidd  not  be,  because  n  i  such  in- 
vestment  of   capital   wruiM  be  justiik'd.     Then  the   economies   in 
the   saving   of   switching   by    the   use   of   multiple   unit    trains    is 
undeniable.      So    that    in    ekctrification    everybody    admits    that 
there  arc  great  advantages  for  the  public,  and   for  the  railroad 
companies  as  well.  :     ■:  / 

On  the  other  hand,  elect rilication  Is  very"  «.vpensivc.  The 
(piestion  is  whether  it  is  wise  to  attempt  to  secure  by  legislative 
compulsion  ;•.  thing  which  we  all  want  to  have,  in<kpendent  of 
the  question  whether  it  can  be  secured  uith  ultimate  resultant 
economy  to  the   public.     Ai^  I   said,   the  board   in    Boston  Coit 


eluded  tl'.at  it  was  not  yvi^e  tu  revHMnmcnd  any  comjiuls 
illation.    :v'',-;'     -  ■■;•'.;■:•■"  .:^;--:-.- 

Xow,  I  think  that  most  people  are  fair mindetl  and  if  tiicy 
have  the  facts  clearly  presente<l  to  them,  that  they  will  if  I  be 
consciously  iml\'iir  in  arriving  at  their  onftrUisions.  lUit  1  think 
most  of  us,  j'.ikI  indeed  allot  US,  arc  apt  to  m.ake  tnistakes  in 
reasoning  from  facts,  or  to  base  our  coirclnsituis  ujjon  itisuf- 
licieiit  facts.  1  thhik  among  the  public  in  .geiier.tl  there  is  a 
great  (leal  of  misaiqirilieiisioii  with  reference  to  elect riiical ion. 
And  I  think  we  have  too  ijiiiny  people  who  bclie\i.  liecause  tlie\- 
want  a  thing,  that  this  is  suflicient  ground  for  demanduvg  it, 
especially  if  they  can  niakc  somebody  «lse 'givt'  it: tutllent  for 
viiothing.  :-    ■    .-•','    ■'■    '•'-:"■."    ■;    '-  .--/-: 

Xow,  us  I  have  said/ Ui<  conditions  iit  llostou  are  \-ery  dif* 
firmt  from  tliose  in  Xew  York.  Ihore  are  some  twenty  one 
lines  radiating  from  tiie  center, extending  out  liffceen  or  tweitty 
Hliles  to  the  limit  of  the  nieirGpolitan  district.  The  reports 
from  the  railroad  comi)aiiies  indicated  that  the  cost  of  electr' ly- 
ing the  principal  lines  in  the  nietropohian  <1i>tnct  wenild  be 
:^40.ouo.CKjo,  for  tlu  passenger  irallif  alone— of  course,  for  freight 
traffic  there  would  i»e  a  considerable  addition  to  that  expense,. 
-an<l  unless  eleciriiication  were  applied  to  both  the- freight  and  : 
passenger  traffic  its  advantages  to  the  ptibljc  vvotdd  be  matei-- 
rially  reduced.  $40,o(X).ooo  i.s  a  very  large  sttm  of  lUotiej  for 
the  State  to  require  the  railroads  to  expend.  Iiirthermore.  the 
expenditure  of  tliis  large  sum  would  only  ekctriiy  these  various 
I  lines  fur  an  avera!.;e  distance  of  iwelvi   or  fifteen  miles  out.       Ci 

Now,   in    Xew   York    City   with    the   esi>endilurc   of   half   that  • 
sum,   or  about  $2_'.oot>,txJD,   the   N.   Y.   Central  aiid    New   HavieTl 
Companies  have  electrittcd  their  luics  twice  a<  far,  or  for  a  disr 
taneo   of    iliirty   or    more   lijiks   out,   enibraciiig  a    large    pan    6t 
their  suburban  traltic.  ..  ■'..•..•:-'    ■■;^     ■■-:.■'•■■.'/: 

If  is  very  expensive  to  Electrify  the  strtl>:  eiids  of  a  mimbi^r 
of  lilies.  1  think  that  is Avherc  an  unjust  cpnipari«»»ii  is  bfu^.v 
ma<lc.  Boston  people  cuiiie  to  Kew  ^'ork*  and  seeing  what  i- 
done  here,  thev  say  if  the  Xe\V  York  Tailfoads  are  able  to  give 
that  serviVe,  they  don't  see* why  the  Boston  lines  ought  not 
t(,>  be  ci'iiipelled  to  i;i\e  it.  Of  course,  the  elcctriiicat'on  of  an 
entire  railroad  presents  a  very  xlil'ferent  problem  from  electrify- 
ing imly  twelve  or  liftceii  miles  <^'n  etiie  end  of  a  steam  road> 
In  the  ialter  case  not  imich  saving  is  e1}'<ected  on  the  steam 
operation,  while  the  cost  of  electric  operation  is  added.  The 
ste.im  locomotives  have  to  l>c  disconnected  ten  or  fifteen  miles 
out.  and  the  trains  arc  battled  from  that  point  in  by  electric 
locomotives.  I'he  expense  of  >te;im  operation  is  not  mateh.illy 
reduced,  while  tlie  expense  of  elevtric  o^ieration  within  tin; 
electric  zone  is  ;i<Med.  If  an  em  ire  railroad  or  an  entire  loco 
jnotivedivisij  in  could  l>e  elect fttied  resultant  economies  could 
perhaps  be  secured.  This,  is  a  very  diflfere  ut  thing  frotnieKHv 
trifyiitg  the  stub  end  of  a  road.       '  ,   ,   ' 

The  metrop.ditan  district  includes  among  the  2i  lines  I  have 
nieiitioncd  some  which  join  main  lines  just  \vithin  the  limits  of 
the  metrop^ditaniHslrict,  which  wer^e  left  out  in  the  estimate- 
Ihere  did  not  >eein  to  be  any  reason  why  IIr'  consideration  of 
a  iiroblem  of  this  kind  should  be  I'miied  by  arbitrary  town 
bonndaries:  The  limit  of  electriiicatioii  should  depend  mainly 
on  tralJic  coiisideratif'tis,  not  on  town  lines.  Hence  the  lines 
pr<HH>sed  to  be  ekclrified  by  the  e.vpendilure  of  $40,000,000  di<l 
not  ij jcliide  :all  tliose ,  j  [  ,:t>raitches,  l^trt  only  some  14  of  ,15  »t 

them.  ;  /  ■■^'V.--'';"-  '."':."■:  >  ..'  '-'■;.•■  •,  •^;  -'v''  ■■  ■':;.■■;■'■:■:.■■'.":  -'•;  '■;;.'■■  '^:--  ■;  -^ 
Xow,  the  llr.sl  f.-R-t  l)ri)Uglit  out  by  the  reports  of  th«  com- 
paiues  was  this  great  cost  i.f ^40,600,000  for  the  elcctrificarion 
of^only  a  part  of  the  liiiies  \vitluji  the  district,  and  for  pas 
senger  traffic  alone.  :'rhat\vould  not.  of  o>nrsc.  remove  the 
smoke  nuisance,  which  uould  perhaps  arise  more  from  the 
freight  than  from  the  passenger  traflie.  The  s<vond  fact  devel 
ope<l  w.-is  the  statement  from,  the  mads  that  so  far  as  experience 
showed  on  the  New  Aork  eltd  of  their  hil^s;  tlic  introduction 
of  electricity  did  not  elTect  imy  resiilt.int  economy.  That  is,  the 
cost  of  electric  operation  Was  greater  than  the  cost  of  sti-,ain 
01»eration,  independent  of  the  iiitenst  on  the  capital.  Xow,  of 
course,  nobody  can  reasaiv.aljont  this  theorelicidly  and  arrive 
at  any  reli^ible  result.  1  do  not  suppose  That  even  an  electrical 
inguicer  would  venture  to  do  it;  and  .still  less  slioid<l  a  lawyer 
or  a  civil  engineer  or  a  layinaii.  It  is  the  tesuU  of  the  experi- 
ence of  roads  which  haxeetectfified  tlio  ends  fti  their- lines  that 
the  cost  of  operation  is  greater  tlian  it  was  before.  The  co^m 
panics  tell  us — both  (if  them — tiiat  to  ekxtrify  the  linos  enteriiii; 
Boston  would  not  be  economictl  independent  of  the  interest 
on  the  large  expenditure  involved.  Notwithstanding  this,  1 
presume  a  good  many  people  think  the  railroads  ought  to' be 
obliged  to  go  to  such  an  .expense,  because  it  is  fur  the  con- 
venience of  the  public. 

The  third  consideration  which  the  Board  had  in  mind  and 
which  it  considered  was  very  important  to  take  account  of, 
was  the  broad  ecoiioniical  question  a>  to  tiie  etfect  of  this  elec- 
irilication  on  rales.  Of  coarse,  if  the  introduction  of  dectric 
traction  were  to  mcrease  etfornu.uslv  (he  traffic,  it  miyht  prove 
ec<momical  in  the  end,  The  Long  Isl.-ind  Railroad  v\  .\ew 
York  J^  a  very  diftertnt  problem  from  the  ooe  presented  in 
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Boston.  The  Lorg  Island  Road  is  not  a  freight  handling  road. 
It  is  a  passenger  suburban  road,  mainly ;  while  the  lines  en- 
tering Boston  are  freight  lines.  The  great  freight  lines  from 
the  northwest  and  the  southwest  which  take  all  the  freight  to 
and  from  the  metroiK)litan  district  of  Boston  are  the  ones  to 
be  electrihed.  You  see,  these  are  very  different  lines  from 
those  of  the  Long  Island  Railroad,  which  is  a  suburban  pas- 
senger distributing  road.  This  Long  Island  suburban  passenger 
trattic  was  not  specially  studied  by  us,  because  we  thought  that 
was  a  very  different  proposition  from  that  presented  by  the 
New  York  Central  and  New  Haven  lines. 

If  the  State  requires  the  railroad  companies  to  expend  a  vast 
amount  of  money  for  an  improvement  of  this  kind  it  ought  to 
guarantee  a  return  on  the  investment.  It  cannot  fairly  expect 
a  public  service  corporation,  it  seemed  to  us,  to  expend  so 
large  a  sum  unless  it  could  see  its  way  to  doing  it  voluntarily ; 
because  the  State  could  not  practically  guarantee  a  return  on 
tlu.t  investment.  Of  course,  in  order  to  get  the  return  on  this 
nivestment  of  $40,000,000,  the  proper  place  to  put  it  would  be 
on  the  suburban  rates,  because  the  suburban  passenger  traffic 
would  be  the  traffic  to  reap  the  benefit  of  the  proposed  elec- 
trification. But  to  raise  the  suburban  rates  from  Boston  would 
be  a  hazardous  thing  to  do,  because  of  the  very  short  distance, 
comparatively,  that  the  electrification  would  extend,  and  the 
fact  that  the  entire  area  is  honeycombed  with  trolley  street 
surface  lines.  You  probably  know  that  a  great  deal  of  money 
has  l)een  spent  in  Boston  in  building  subways.  These  subways 
are  being  extended  every  year,  and  just  now  there  is  a  propo- 
sition to  expend  between  $5,000,000  and  $10,000,000  in  addition 
to  that  already  authorized  for  the  purpose  of  facilitating  the 
bringing  of  the  suburban  traffic  by  the  surface  trolley  lines  to 
the  shopping  district  or  the  center  of  the  city  for  a  single  fare. 
On  the  Newton  circuit  line  of  the  Boston  &  Albany,  a  loop 
line,  which  goes  to  about  ten  miles  from  the  city,  the  passenger 
traffic  has  not  materially  increased,  we  are  told,  in  the  last  ten 
years.  Tiie  district  has  grown  up,  but  while  the  traffic  on  the 
street  car  lines  has  increased,  that  of  the  steam  railroad  line 
has  not  increased.  ":'~..'"- 

Thus  it  is  clear  that  if  the  passenger  fares  should  be  raised, 
not  only  would  the  people  be  dissatisfied,  but  a  still  larger 
traffic  would  tend  to  be  diverted  to  the  street  car  lines,  and  the 
steam  railroads  might  not  get  the  additional  revenue  they  re- 
quire to  cover  their  additional  expenditure.  Should  this  be  the 
result,  they  would  have  to  gain  the  needed  revenue  from  the 
long  distance  passenger  traffic  or  the  freight  traffic.  Of  course, 
we  all  know  that  the  railroads  cannot  get  back  from  each  class 
of  traffic  the  cost  of  that  particular  traffic.  The  reason  is  that 
the  cost  of  the  different  items  of  traffic  cannot  be  determined. 
It  is  impossible  to  determine  what  it  costs  to  haul  a  ton  of 
any  given  commodity  from  one  point  to  another — there  are  so 
many  elements  which  enter  into  this  cost.  Fairly,  however,  if 
costs  could  be  exactly  ascertained,  each  class  of  traffic  should 
pay  its  own  cost.  From  this  point  of  view,  the  cost  of  electri- 
fying the  lines  in  the  metropolitan  district  should  be  charged 
in  some  form  on  the  Boston  business.  Boston  is  talking  a  great 
deal  to-day  about  its  port.  As  a  matter  of  fact,  I  believe  Bos- 
ton has  a  better  port  than  New  York,  and  indeed  the  best  port 
on  the  Atlantic  coast.  It  has  deep  water  and  a  clear  ciiannel 
right  out  to  sea,  only  a  short  distance.  But  of  course,  it  is  a 
railroad  terminal  and  it  is  Iiandicapped  to  some  extent  by  the 
fact  that  freight  from  tlie  West  in  going  to  Boston,  instead  of 
sliding  down  hill  from  ."Mbany  along  the  Hudson  river,  has  to 
be  hauled  up  over  the  Berkshire  Hills,  and  in  hauling  it  up 
over  the  hills,  the  trains  have  to  W-  split  in  two,  because  a  loco- 
motive cannot  haul  more  than  half  the  load  it  could  on  the 
West  Shore  or  N.  Y.  Central.  Tlierefore,  the  expense  is  greater 
in  getting  western  freight  to  Boston,  than  in  getting  it  to  New- 
York.  Now,  anything  which  would  have  a  tendency  to  add 
to  that  expense  or  to  detract  from  Boston's  advantages  as  a 
port  should  not  he  considered  for  a  moment.  I  am  giving  you 
the  opinion  of  the  majority  of  the  Board,  of  which  T  was  a 
member.  Anything  wliich  would  increase  the  rates  on  freight 
traffic  to  Boston  would  certainly  be  detrimental  to  the  growth 
of  Boston  as  a  port. 

Then  there  was  a  still  larger  and  broader  point  of  view  which 
suggested  itself  to  us,  and  that  had  to  do  with  the  general 
problem  of  the  regulation  of  the  railroads.  Personally  I  be- 
lieve in  proper  government  regulation  of  steam  railroads  and 
other  public  service  corporations.  We  all  know  that  the  estab- 
lishment of  the  Interstate  Commerce  Commission  has  resulted 
in  abolishing  evils  which  the  railroads  themselves  are  glad  to 
have  abolished  and  which  many  of  them  had  tried  to  have 
abolished  before  that  commission  was  created,  but  without  suc- 
cess. 

However  much  we  may  desire  electrical  operation,  it  cer- 
tainly must  be  considered  as  yet,  so  far  as  the  public  is  con- 
cerned, a  luxury.  It  is  a  luxury  which  we  would  all  like  to 
have.  The  question  is,  can  we  afford  to  pay  for  it? — because 
the  public  has  to  pay  for  it  in  the  end,  no  matter  how  it  is 
supplied,  whether  voluntarily  or  by  compulsion.  Now,  it  did 
not  seem  to  us  that  this  was   something  that  the  government 


should   compel   the   railroads  to    furnish.     We   thought   it   was 
going  a  little  too  far  to  require  a  luxury. 

Furthermore,  a  still  greater  and  larger  point  of  view  which 
suggested  itself  was  the  moral  effect  of  the  passage  of  com- 
pulsory legislation.  If  one  state  should  begin  to  require  elec- 
trification, probably  other  states  would  follow.  New  York  and 
Boston  are  not  alone  in  desiring  to  get  rid  of  the  smoke  nuis- 
ance and  have  electrification.  All  the  great  cities  in  the  country 
want  the  same  thing.  Now,  it  can  easily  be  realized  what  the 
result  would  be  if  all  the  states,  or  many  of  them,  should 
compel  electrification  of  their  steam  railroads.  The  result  would 
be  the  requiring  of  enormous  sums  of  money,  and  in  raising 
these  sums  capital  would  not  be  assured  of  a  return.  It  might 
in  some  cases  obtain  a  return  alter  a  time,  and  in  some  in- 
stances traffic  might  be  quickly  increased  so  as  to  insure  a  fair 
interest  on  the  additional  invesement;  but  it  would  not  be  in- 
sured from  the  beginning,  and  in  some  cases  it  would  not  be 
insured  at  all. 

Now,  as  we  all  know,  our  railroads  are  required  every  year 
to  expend  large  sums  of  money  for  many  things,  in  order  to 
keep  pace  with  the  growth  of  the  country.  They  must  expend 
these  sums  to  provide  new  tracks,  new  yards,  new  roundhouses, 
new  equipment  and  all  the  various  things  which  go  to  make  up 
a  modern  railroad.  The  business  doubles  every  few  years. 
We  all  know  what  happened  in  1906-7  when  many  of  the  rail- 
roads were  not  prepared  for  the  large  increase  in  traffic.  Capi- 
tal has  to  he  assured  of  attractive  investment,  and  if  the  states 
require  compulsory  electrification,  capital  may  be  deterred  from 
investing  in  railroads  even  for  the  expenditures  which  are  neces- 
sary, Ijecause  of  the  fear  of  additional  and  onerous  legislative 
requirements. 

Another  thing  which  seemed  to  us  to  make  unwise  the  en- 
forcement by  legislative  enactment  of  this  much  desired  im- 
provement was  the  fact  that  electrical  engineers  are  not  yet 
agreed  as  to  a  standard  of  electrification.  The  N.  Y.,  N.  H.  & 
Hartford  and  the  Boston  &  Albany  proposed  to  install  in  Bos- 
ton the  same  systems  they  use  in  New  York  City — two  differ- 
ent systems  such  as  there  are  here.  Tliis  would  require,  there- 
tore,  if  the  trains  of  one  road  are  ever  to  run  over  the  tracks 
of  another  the  duplication  of  machinery  and  unnecessary  ex- 
pense. The  state  of  the  art  is  not  yet  in  such  a  condition  that 
compulsory   measures   should  be  taken,   it   seemed   to   us. 

A  fact  illustrating  the  great  changes  which  may  be  brought 
about  in  a  short  time  in  the  relations  of  the  different  roads  in 
and  about  Boston  lias  been  brought  to  our  attention  since  our 
report  was  made;  and  that  is  that  the  N.  Y.,  N.  H.  &  H.  Rail- 
road has  asked  the  State  Legislature  for  permission  to  build  a 
tunnel  under  the  harbor  connecting  its  tracks  on  the  south  with 
the  Boston  River  Beach  and  Lynn  Railroad  on  the  north— a 
narrow  gauge  independent  line — so  that  through  trains  may  be 
run  into  Boston,  from  New  York  and  Providence  under  the 
harbor,  and  out  on  the  north  over  the  line  just  mentioned  and 
the  Boston  &  Maine  line,  to  Portland  and  the  Provinces.  Now, 
thirty  years  ago  all  these  railroads  were  independent  of  each 
other.  The  Boston  &  Providence  railroad  was  a  line  by  itself. 
The  eastern  division  of  the  l5oston  &  Maine  and  many  other 
lines  which  now  make  of  that  system,  were  independent.  If 
anybody  had  prophesied  at  that  time  that  he  would  five  to  see 
through  trains  running  over  the  Boston  &  Providence,  the  Re- 
vere Beach,  and  the  Eastern  Railroad,  he  would  probably  have 
been  considered  an  imbecile.  Yet  that  is  something  which  now 
seems  very  near  and  indeed  within  reach. 

The  future  relations  between  the  steam  railroads  are  just  as 
uncertain  now  as  they  were  then.  Perhaps  it  may  not  be  true 
that  such  great  changes  will  take  place  in  the  future  as  we 
have  seen  in  the  past.  Still,  we  cannot  venture  to  predict  what 
the  result  will  be.  'i'hese  branch  lines  out  of  Boston  are  so  in- 
terlaced that  nobody  knows  what  the  future  will  evolve.  It, 
therefore,  seems  that  we  ought  not  to  hasten  electrification  in 
advance  of  the  standardization  of  electrical  appliances.  The 
ideal  electrification  would  be  sucii  that  the  trains  of  any  line 
could  run  over  any  other  line. 

Now,  those  are  the  main  reasons,  gentlemen,  which  led  the 
board  in  Boston  to  conclude  that  it  was  best  to  allow  the  prob- 
lem to  work  itself  out.  There  are  those  who  disagree  witli  our 
conclusions,  and  we  must  always  respect  the  opinions  of  those 
who  differ  from  us,  especially  on  questions  of  public  economy 
and  public  welfare:  for  we  are  all  seeking  the  public  welfare— 
or  ought  to  be— although  we  may  differ  as  to  the  best  means  to 
secure   that  welfare. 

The  minority  of  our  Board  thought  the  majority  report  would 
tend  to  unduly  discourage  electrification,  that  it  made  the  ob- 
jections too  strong.  I  think  they  failed  to  realize,  perhaps,  that 
our  objections  were  to  compulsorv  electrification  and  that  we 
wei;e  not  against  electrification  if  the  railroads  should  choose 
to  indulge  in  it.  They  said  our  repf^rt  would  tend  to  prevent 
the  introduction  of  any  electrification  in  Boston.  But  since  that 
report  was  made,  the  New  Haven  road  has  petitioned  the  Leg- 
islature for  permission  to  build  this  tunnel  under  the  harbor, 
which   of  course  would   require   electric  operation   and  that  of 
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course  would  require  the  electrification  of  the  road  at  both 
ends  of  the  tunnel.  I  think  the  roads  should  begin  in  this  way 
and  after  their  experience  had  gone  far  enough  they  should 
extend  the  electrification  as  far  as  they  can  see  their  way  clear, 
and  perhaps  it  will  be  long  before  our  lines  are  electrified  for 
long  enough  distances  to  produce  some  real  economy.  We  may 
within  a  short  time  if  the  railroad  companies  are  left  to  them- 
selves, and  allowed  to  proceed  in  the  economical  way,  see  the 
New  Haven  lines  electrified  to  Providence  and  perhaps  all  the 
way  to  New  York.  I  think  this  would  be  better  than  requiring 
first  the  electrification  of  a  lot  of  little  stub  ends.  So,  if  the 
problem  is  left  alone,  it  will  take  care  of  itself,  and  the  revolu- 
tion will  be  according  to  economic  laws. 

I  have  described  to  you  the  condition  of  things  and  the  status 
of  the  question  as  it  presented  itself  to  us.  The  matter  is  still 
before  the  Legislature.  I  do  not  know  what  they  will  do.  They 
may  pass  some  compulsory  legislation,  but  I  sincerely  hope  that 
they  will  see  that  it  is  not  in  the  real  public  interest  to  do  so. 
I  believe  the  majority  of  thoughtful  and  well  informed  people 
realize  that  it  is  not  in  the  true  interest  of  the  public  to  place 
undue  burdens  upon  the  carriers,  but  that  they  should  be  al- 
lowed to  work  this  problem  out  themselves. 


A  WELL  EQUIPPED  CLEARANCE  CAR 


A  new  clearance  car  has  just  been  placed  in  service  on  the 
Pennsylvania  Railroad  Lines  East  of  Pittsburgh  and  Erie.  This 
car  was  designed  m  the  office  of  the  Engineer  of  M;iintenance 
of  Way  and  built  at  the  company's  Altoona  shops  and  is  being 
run  over  every  division  as  rapidly  as  possible  in  order  to  secure 
correct  measurements  of  the  distances  from  the  track  to  pro- 
jecting portions  of  station  buildings,  tunnels,  bridges  and  other 
objects.  It  is  also  designed  to  indicate  automatically  while  mov- 
ing on  curves  the  elevation  of  the  rails  and  the  degree  of  curva- 
ture. 

The  car,  which  is  54  feet  8^4  inches  long  over  ail,  and  30 
feet  between  truck  centers,  is  built  entirely  of  steel,  and  is 
equipped  with  air  brakes,  steam  fittings  and  electric  lights.  The 
main  floor  is  4  feet  51^4  inches  above  the  top  of  the  rail  and  at 
the  front  end  of  the  car  where  the  templets  are  located  is  a 
second  floor  at  an  elevation  of  9  feet  8  inches  abo\c  the  top 
of  the  rail.'  Both  floors  arc  for  use  in  taking  measurement'^ 
from  the  templets.  The  second  floor  is  reached  by  steel  stair- 
ways on  each  side  of  the  main  templet.  All  measurements  are 
taken  at  the  center  of  the  car  truck,  from  whicli  clearances 
are  computed.  The  main  templet,  which  is  erected  directly  over 
the  center  of  the  truck,  has  a  width  of  10  feet  between  eleva- 
tions at  2  feet  and  12  feet  above  top  of  rail,  exclusive  of  the 
fingers  or  feelers  attached  to  the  sides.  Prom  an  elevation  of 
12  feet  above  top  of  rail,  the  templet  recedes  towards  the 
middle  of  the  car  at  an  angle  of  45  degrees,  reducing  the  width 
of  the  templet  to  4  feet  at  the  top,  at  an  elevation  of  15  feet 
above  top  of  rail. 

Immediately  in  front  of  the  main  templet  is  constructed  an 
auxiliary  templet,  designed  to  i.ieasure  overhead  bridges,  tun- 
nels and  other  objects  between  elevations  17  feet  and  20  feet 
above  top  of  rail.  This  auxiliary  templet  has  the  same  dimen 
sions  as  that  part  of  the  main  templet  between  elevations  12 
feet  and  15  feet.  It  is  supported  on  a  center  shaft  enclosed 
in  an  upright  cylinder  and  is  capable  of  being  raised  to  a  height 
of  18  feet  by  a  crank  and  ratchet  arrangement  on  the  floor  of 
the  car.  Enclosed  in  steel  cylindrical  boxes  with  translucent 
glass  fronts  facing  the  templets  is  a  series  of  electric  lights 
which  extend  from  the  floor  of  the  car  on  each  side  thereof  to 
a  height  of  15  feet  above  top  of  rail.  The  well  diffused  light 
thus  obtained  makes  it  possible  to  take  measurements  both  day 
and  night,  as  well  as  in  dark  tunnels. 

The  fingers  or  feelers  attached  to  the  sides  and  the  top  of 
the  templets  are  two  feet  long  and  are  spaced  six  inches  apart. 
They  are  hinged  to  the  templets  and  held  in  the  different  po- 
sitions by  friction.  Attached  to  the  feelers  and  the  side  of 
the  templet  are  graduated  scales  which  indicate  automatically 
the  distance  from  the  rim  of  the  templet  to  a  side  or  overhead 
object.  In  addition,  a  small  board  equipped  with  a  set  of  feel- 
ers spaced  one  inch  apart  has  been  provided  to  measure  cor- 
nices of  roofs  of  shelter  sheds,  or  other  irregular  objects  close 


to  the  track.  This  board  is  detachable  and  can  be  fastened  to 
the  side  of  the  templet  at  any  point  desired.  As  the  car  parses 
over  a  curve,  an  attachment  on  the  rear  truck  indicates  the  de- 
gree of  curvature  on  a  scale  inside  of  a  cabinet  which  has  been 
erected  in  the  middle  of  the  car.  In  this  cabinet  is  also  an 
mstrument  consisting  of  a  long  pendulum  suspended  vertically 
which  indicates  automatically  the  elevation  of  one  rail  of  the 
track  over  the  other.  The  side  of  this  cabinet  facing  the  main 
templet  has  been  provided  with  a  plate  glass  window,  which 
enables  the  operator  of  the  car  to  read  the  degree  of  curva- 
ture, or  the  elevation  of  the   rail   at   any   time. 

With  all  of  the  attachments  working  automatically,  it  is  poi-. 
sible  to  take  clearance  measurements  while   the  car  is   running 


CLE.\RANCE  CAR  OF  THE  PENNSYLVANIA   R.    R. 

at  a  speed  of  four  miles  per  hour;  this  is  necessary  at  times  in 
order  to  keep  out  of  the  way  of  regular  trains.  Though  two 
men  can  operate  the  new  clearance  car,  one  taking  the  read- 
ings of  the  scales  and  the  other  recording  them,  where  clear- 
ances are  close  aud  irregular  it  requires  the  services  of  three 
men.         A.  '^  ■'  ^'■'■^''    . --^.'^'^y- 


The  Case  for  the  Massachusetts  Institute  of  Technology 
in  its  appeal  to  the  commonwealth  for  additional  aid  may  be 
briefly  and  simply  stated.  It  receives  from  every  student  a 
tuition  fee  of  $250  a  year ;  it  expends  $470  a  year  upon  the  edu- 
cation of  each  student.  The  school  receives  from  the  State  of 
Massachusetts  at  the  present  time  $25,000  a  year  toward  the 
maintenance.  It  is  the  recipient  also  of  interest  upon  certain  en- 
dowment funds.  But  it  would  still  show  an  annual  deficit  were 
it  not  for  voluntary  contributions  from  its  alumni  and  friends. 
An  agreed  sum  annually  from  the  former  has  helped  the  school 
to'  tide  over  financial  stringency  in  the  last  few  years.  This  agree- 
ment is  about  to  expire  by  limitation.  Over  and  above  all  this, 
the  school  is  confronted  with  the  necessity  of  moving  into  larger 
and  better  quarters.  Eight  hvmdrcd  students  from  Massachusetts 
alone  are  enrolled.  Figured  at  the  per  capita  loss  mentioned 
above,  the  net  cost  of  these  students  to  the  school  is  $176,000  per 
annum.  The  president  and  corporation  of  the  institute  feel  that 
it  is  not  asking  too  much  of  the  commonwealth  to  contribute  less 
than  two-thirds  of  this  amount  yearly  in  consideration  of  the 
benefits  accruing  to  its  citizenship. 


18S 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


May,  1911. 


REMOVING  DRIVING  BOX  BRASSED  WITHOUT   DROP- 
PING THE  WHEELS 


A  PRACTICAL  RUST  PROOFING  PROCESS 


CHICAGO  &   NORTHWESTERN   RY. 


A  very  successful  method  of  removing  worn  driving  box 
shells  without  resorting  to  the  usual  drop  pit  operation  as  a 
preliminary  has  been  developed  in  the  Clinton  shop  of  the  Chi- 
cago and  Northwestern  Railway,  and  is  being  extended  to  other 
points  on  that  system.  Through  the  use  of  the  appliances  illus- 
trated the  entire  process,  including  the  renewal  of  the  brass,  can 
be  performed  in  from  four  to  five  hours,  and  at  a  cost  for  labor 
^of  not  more  than  four  dollars. 

The  cellar  is  fir.st  removed  from  the  bo.x  having  the  brass 
to    he    removed    and    blocking    placed    between    the    ninder    and 


The  prevention  of  rust  in  metals  has  not  by  any  means  been 
the  least  of  the  problems  which  the  engineermg  profession  in 
the  past  has  been  called  upon  to  solve,  but  heretofore  the  efforts 
toward  that  end  has  been  discouraging  in  view  of  the  gen- 
erally unsatisfactory  nature  of  the  results  which  have  been  at- 
tained. It  was  not  until  a  quite  recent  date,  when  the  "Bon- 
tempi"  process  was  given  publicity  by  the  Eastern  Rust  Proof- 
ing Co.,  of  Long  Island  City,  New  York,  that  it  became  ap- 
parent a  solution  is  now  at  hand,  and  that  it  is  possible  to 
cheaply  treat  any  metal  in  a  manner  to  render  it  impervious  to 
this  destructive  agent. 

The  Bon-tempi  rust  proofing  process  was  brought  out  about 
four  years  ago.     In  this  process  the  articles  to  be  treated  are 


Key,  1  of  31ach.  Stcul 


rCi"     (frJf^Mig 


Kit  Thruad- 
Tnp 


IS    •_^ 


H-  11  Threadi 


/Taper  ol  Key  *i"piT  Kt.    y  '      ^  /  _ 

^ -rf       >  HHiH"  ^^Hfi 


Key  Keeper, 

1  ol  Wrought' 

Iron. 


-lOH- 


rt-J<f-i 


^==3->-^    H   THrr,,;'     Xo.  !•  Key  1-ulI 
'T^^        LIHII"^  Tool  steel. 

„1_j4«    ..       Lock  for  K.e 


1'  ■ 


c'per 
flolls.  2ol  '," 
8heft  Iron. 


T 


t 


Ili'l'I'I'lttl'MIHIIJj 

H\  13"Do1I 


fc 


Dolt 
11- 


riuj;.  Mnch.  Steel, 
to  he  put  ill  End 
of  Kuy  while  Driv* 
iug  ill. 


P) 


Brass  fuller. 


V4 


H.Tup 


Key 


u 


aii'-"-- 


Keeper. 


w 


I'HTAILS    OK    JIG    FOR   REMOVING   DRIVING    BOX    BRASSES. 
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each  leg  of  the  box.  i  he  engine  is  then  jacked  until  the  brass 
is  about  one  inch  off  the  journal.  H  the  former  is  loose  in 
(the  box  a  -J^  in.  hole  is  drilled  and  tapped  in  the  end  and  it 
js  removed  by  the  brass  puller,  shown  in  detail  in  the  ac- 
companying drawing.  Should  the  brass  be  worn  so  thin  in  tlie 
crown  that  this  plan  is  not  permissible  it  is  divided  by  a  rip- 
ping tool   and   the   two  halves   removed  by  hand. 

The  new  brass  is  turned  1/64  in.  less  than  the  box  fit  and  its 
left  hand  lug  planed  to  fit  that  of  the  driving  box.  On  the 
right  hand  side,  instead  of  a  fit  on  the  lug,  allowance  is  made 
for  a  long  tapered  key  of  machine  steel.  This  key  is  flat  on 
the  bottom,  but  the  top  is  planed  ^  in.  taper  to  the  foot  to  cor- 
respond with  that  on  the  lug  of  the  new  brass.  The  key  is 
made  first  and  placed  in  the  box,  the  ends  being  allowed  to 
project  ij4  in.  A  tin  or  sheet  iron  template  is  then  fashioned 
to  fit  the  opening  in  the  box,  and  this  form  is  transferred  to 
the  end  of  the  brass  for  the  planer  hand  to  work  to.  If  the 
work  is  properly  done  the  key  will  drive  iVs  in.,  which  will 
produce  30  to  35  tons  pressure  on  the  brass  fit.  To  bore  the 
brass  for  journal  fit,  it  is  held  central  and  parallel  on  the  boring 
mill  table  by  the  jig  as  sliown.  The  drawing  is  fully  explana- 
tory of  the  remaining  details  of  the  general  operation. 


The  International  Railway  General  Foremen's  Association 
will  hold  its  next  convention  in  Chicago,  July  25-27,  191 1,  in- 
stead of  in  May. 


placed  in  a  muffle,  and  heated  sufficiently  so  that  the  pores  in 
the  metal  are  opened.  A  patented  compound  of  chemicals  is 
then  injected  into  the  muffle,  creating  fumes  which  fill  the  pores 
and  fix  a  magnetic  oxide  on  the  metal.  The  time  required  for 
treatment  depends  upon  the  character  and  chemical  constitu- 
ents of  the  articles  treated,  ranging  from  a  half  hour  to  an 
hour  and  a  half,  this  latter  time  for  steels  high  in  carbon.  With 
the  ordinary  treatment  the  surface  is  not  materially  added  to, 
but  through  tlie  process  it  is  possible  to  reach  a  depth  or  thick- 
ness of  one-sixteenth  inch  or  even  more  if  desired. 

When  removed  from  the  muffle  the  specimens  treated  are  of 
a  silver  gray  color  when  cooling.  An  oil  bath  gives  a  dead 
black  surface  which  under  the  buffing  wheel  can  be  made  to 
take  a  finish  like  polished  gun  metal.  Articles  tlius  treated  will 
take  paint  and  nickel-plating.  A  particularly  appealing  feature 
in  connection  with  the  process  in  general  is  that  complicated 
devices  can  be  treated  without  being  dismembered.  The  pene- 
trating power  of  the  treatment  is  such  that  in  a  laj'er  of  small 
articles  one  foot  deep,  or  even  more,  all  of  the  articles  receive 
exactly  the  same  treatment.  The  size  or  amount  of  -ron  to  be 
treated  at  one  time  depends  entirely  upon  the  size  of  the  muffle. 

Among  the  exhibits  of  the  company,  illustrating  the  durability 
of  the  process,  are  locks,  all  interior  working  parts  of  which 
have  been  rust-proofed  in  position,  and  screws  and  threads  on 
pipes,  treated  in  place,  show  no  filling  of  the  threads,  the  screws 
turning  after   treatment   as   easily  as   when   first  cut.     A   valve 
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which  had  withstood  a  pressure  of  300  lbs.  to  the  square  inch      its  being  maintained  in  alignment.     The  machuie   is  driven   by 
was  rust-proofed  in  all  its  interior  parts,  without  being  taken      a  General  Electric,  20  h.p.  motor. 


apart,  showing  that  the  fumes  will  go  wherever  air  or  gas  can 
penetrate.  Numerous  other  samples  are  on  exhibition,  the  larger 
portion  of  which  were  treated  over  two  years  ago,  and  some 
of  these  have  been  constantly  in  the  open,  subject  to  the  action 
of  the  elements  and  salt  sea  air,  without  the  slightest  sign  of 
oxidization. 


NEW  CONCAVE  BLADE  COLD  METAL  SAW 


In  response  to  the  widespread  demand  for  an  efficient  cold 
metal  saw,  thoroughly  dependable  under  all  conditions,  and  of 
sufficient  capacity  to  meet  general  shop  requirements,  the  New- 
ton Machine  Tool  Co.,  of  Philadelphia,  Pa.,  has  developed  an 
entirely  new  design  of  remarkable  possibilities,  which  embodies 
several  features  of  merit  which  will  particularly  appeal  to  all 
users  of  this  now  generally  recognized  indispensable  tool. 

This  new  concave  blade  cold  metal  sawing  machine,  shown  in 
the  accompanying  illustration,  is  a  departure  in  the  design  of 
-sawing  machines,  in  that  the  teeth  of  the  blade  are  on  the  in- 
side, thus  reversing  their  arrangement  in  machines  of  the  or- 
dinary type.  The  many  advantages  obtained  through  this  con- 
struction are  obvious,  and  in  this  instance  they  are  the  result 
of  long  and  careful  study  on  the  part  of  the  designers  with  the 
end  in  view  to  secure  the  principle  in  a  practical  form,  and  one 
which  would  be  exempt  from  criticism.  The  saw  illustrated  has 
eight  internal  teeth  and  will  clear  7  in.,  although  rated  only  as 
a   ^  in.  machine.     Other   sizes  are   for   12  in.   and   i=i   in.   diame- 


Although  not  the  first  machine  embodying  the  internal  cutting 
principle,  it -is  the   first  on   the   rnarket   of  the   simpler   design 
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SPECI.MK.V    CUT    ShOWmc    STEADY     MOTION    OF    THE    SAW    BLADE. 

havmg  positive  direct  gear  drive.  The  photograph  herewith  illus- 
trating an  end  section  of  one  of  a  number  of  cuts  made  and 
giving  the  time  of  the  operation,  portrays  the  steady,  even  mo- 
tion of  the  blade  when  working  under  these  severe  conditions 
Greater  feeds  could  undoubtedly  be  obtained,  but  are  not  rec- 
ommended by   the   builders    for   commercial   practice. 


NEW    DESIGN   COLD   SAW    WITH    INTERN -M-   TEETH; 


ters,  particularly  adapting  the  machine  to  locomotive  axles  and 
automobile   work,  in   cutting  of  gear  blanks   from  bar   stock.  - 

The  machine  consists  of  a  very  heavy  cylindrical  barrel,  about 
28  in.  diameter  in  its  bearings,  on  the  periphery  of  which  is 
located  a  bronze  worm  ring  having  teeth  of  steep  lead,  37^4  in. 
outside  diameter.  The  driving  worm  is  of  hardened  steel  fitted 
with  roller  thrust  bearings,  and  the  opposed  stresses  due  to  the 
drive  are  absorbed  by  the  saddle  in  which  the  driving  hub  and 
worm  wheel  have  a  common  bearing.  The  saddle  is  of  excep- 
tionally heavy  construction,  made  with  the  base  and  cap  securely 
bolted  together,  and  having  ample  provision  for  oiling.  It  is 
fitted  with  square  lock  gibbed  bearings  on  the  base  with  adjust- 
ing screws  to  compensate  for  wear.  The  feed  is  obtained  by 
a  gear  box  giving  nine  changes  of  feed,  and  there  is  also  avail- 
able reversing  fast  power  traverse.  The  feed  screw  is  of 
very  large  diameter  and  has  a  bearing  at  each  end  to  permit  of 


This  machine  dccupies  little  floOf  space  aijtl  appear?  to  1)*  an 
ideal  type  for  supplanting  lathes  and  other  makeshifts  which 
may  still  be  found  around  many  sliops  engaged  in  cutting  up 
shafting,  bar  stock,  gear  Ijlanks,  etc.,  work  which  properly  be- 
longs to  the  metal  saw  and  which  can  be  handled  thereon  at 
a  minimum  of  expense  as  compared  with  the  primitive  methods 
referred  to. 


A  German  Patent  Has  Been  Secured  for  the  manufacture 
from  the  Soya  bean  of  a  product  to  take  the  place  of  rubber. 
The  process,  says  an  American  consular  report,  consists  in  the 
reduction  of  the  oil  of  the  Soya  bean  to  a  thick,  tough  liquid 
through  the  addition  of  nitric  acid.  After  further  treatment 
with  alkaloid  solutions  thv  mixture  is  heated  to  150°,  giving  a 
tough,  highly  elastic  product  similar  to  rubber,  which  can  be 
vulcanized  by  the  same  process  as   rubber. 
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REMOVING  DRIVING  BOX   BRASSED  WITHOUT   DROP- 
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prelintinary  has  been  develojKd  in  the  Chnlon  shop  of  the  Chi-  taiticd.     It   was  not  until  a  quite   recent   date,   when   the  "Bon--.; 

cajfo  ami  N'orth western  Railway,  and  is  beini'  extended  to  other  tempi"  process  was  given  publicity  by  the    Kastern   Ru'~t   Proof-  , 

■points  on  tliaf  system.      I  hrou.uh  the  use  of  the  appliances  illus-  inj,'   Co.,   of   Long    Island    City,    X\\v    \'ork.    tliai    it    became   ap-  '. 

tptetl  the  ctvtire  process,  incliiditn;  the  renewal  of  the  brns-.  can  parent   a    solution   is  now   at   hand,   and   that    it    is   possible   to.. 

be  peTf<irme<l  in   from  f<>ur  to  live  liours.  ami  at  .'i  cost   for  l;ibor  cheaply  treat  :ni\    meial   in   a   nianni-r  to  render  it   impervious  to  '' 

of  nut  more  than  four  dollars..       ,  this  destructive  anient. 
■•'flK*- •jDclfet-  is    fii;M                                                      haviny    the    brass  The    lion-temjii    ru-t    jiroolini.;    ])roc(.>s    \v;i-   br<iii^ht    out    about'.- 


'>.  |K^.;tein<oik"td  ■  atld    Hli^^^^^^  and       f<nir   \(ars   a-o.      In   tlii-  i)roce-s   tlu-  ;irticles  t"  be  treated   arc 


■v'/'v'y>v^;; 


;   ;-.(.  .la;     J  ^ 


Krx.    I  uf    .\ImiIi.   St.ul. 


K-  n  riiri.:;.! 


-'£^^' 


i-U" 


-too 


I>'t>.  'I  Ki-y  fuller, 


T  11 


Vi 


•'Vi 


IV, 


Lm  W  Jul    ki-vpt't 
llolK.  -Jof  'i.' 

.sii<.»'i,ir">''.- 


anTTiTTTTrriTTTnTOTnT^ 
i  \  i.->  't;oit     . ., 


IJi-aJ!'  4-tttler; 


-1-1- 

I'luL'.  .M.ic-li.  St.'el, 

lu  Im-  jiul  ill  Kilil 
of  Kvyvtiiilv  Uriv, 


..•;;^i..,v.;-,y.-.  ^^ 


■.^•T«t^.v 


.."r  ■>'--. 


u 


J 


-J^ 


'^ 


v^ 


J.T  •;•  .■.. 


■I'f  ViLS'pi'   JKI  fOR  REMQVlXr,  I«4VIXr,  B^X    B*A:iSE*. 
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•-  cjiich  le^  .of .  tbt:  b<  > V  I  I'e  vnymlv  i^ , their  jaekOiI  imtil  the  brass 
w  vis  aWut; v^jMc  iJVfh  VntY-tlie  journal:  ft  the  f»)rm<:r  is  loose  in 
;.  "tht  b^vji  ti  ^4  JM  '  ^lii'i'  ;is  tlrilUil  and  t;y)i)c<i  i«j  \\\\v  end  and  it 
:..:.»S,..-rctH9y«^^  puller.  .^lio\y1l■i^rtdet^J^iV.^^^^,i^^^^^  as- 

'^.-ct>nii>aiiynii{  tfrawtii'f;.     Klundd  fht    l>ra,ss  bc  worn  so  ihin   lu  tlie 
"■    .iToVMi   t^iat   this  plan   L-   not   i)eruii>siblc:   it   is  divided   by  a   rip- 
pinjr-t'-^ol  a»id  tile  VixTO  lialvts  rtmovicil,  by  hand.    "  '.;;■''■,':. 
V  V.  T^hent'w  brass,  is  ttirnedi/6^  the  box  fit  and  its 

'.'left   hand  Ittsi  plaiu-d  to  iif  that  .of  the   driviiiir  box.     <  hi  the 
.     ri^hl  iiaud  >i<U\,  insieail  *>f  a   lit  on   lire  lu.i;,  .allowance  i^  made 
for  -a  Igfli'ig;  tapered  ke\^  of  machiire  ste^l.    *rMs  kby  is  flat vOii 
.   ;the  bottoni.  but  tluv  top  i.«  planed  -'iJ  iii.  taper  tt>  the  foot  to  cor- 
respond with   that  oi»  the   I«,ur  of   the   new-   bras>.     The   key   is 
ina<le  lifst  and.  placed  .in   the  Im.»x,   the  en(I>   beinu   .djowed  to 
,    project.!^  iii,,:..  A  tiii  or 

•to  lit  the  opeiulitr  in  the.  bo.x,  aiht  tliis   form   is' trimsferred   to 

the  end  of  the  bras;s,  for  tlie  planer  hami  to  work  to.     If  the 

work   is^  prui>erly  d^^^t;.  the   k*y  w^ill   clrive    r'S   in.,  .whicli   will 

:    pfodt^'e  3Q  to  35:toi)S;  pressivre  on  the  brasfj.  fit.     To  bore  the 

:.    brass  for  journal  tit,  it  is  lu-k!  central  and  parallel  on  the  borini- 

'vniiti  table  by  the. jiiL'a-.  shown.     'Jhe  lirawitiii  i~   fully  expl.uia 

-ioty  of.  -the'  rcm.titiinj'   details  of   the  gcner.d   i  'iieration. 


The  twTERN.ATKjN.M,  K-Ml-AVAY  GeNEB.XL   FoREMEN's  ASSOCIATION 

will   hoM   its  next  convention   in   Chicago,  July  25-27,   1911,   in- 
stead of  in  May.  .--:'.■;,;;,'■-" 


l>laced  in  a  muftle,  ami  heated  >uliicieiitly  .-o  that  ili.  pi.ftes  in 
the  metal  arc  opened.  A  patented  compound  of  cheinicals  is 
then  injecte<l  into  the  murtle,  creatinir  fume-  which  fill  the  pores 
and  fix  a  magnetic  o;xidc  tjn  the  nictal.  i  he  time  required  for 
treatment  depends  upon  the  c'laracivr  .md  du-juical  coiistitii 
eiits  of  the  articles  tr<-.-ited.  ranging  from  a  half  hour  to  an 
hour  and  a  half,  tiiis  latter  time  for  siieh  high  in  car1)Oii;  With 
the  (.'fdinary  treatment  the  surface  is  imt  materially  added  to, 
but  through  the  process  it  is  possibK  to  rcicli  a  depth  or  |hick- 
ness  of  oiie-siNteeiitii   inch   or  even  m..ri    if  tki-ired.    .'■  '" : 

-.  r When  removed  from  the  mmiie  the  spiiimeiis  treated  are  of 
a  silver  gr.iy  color  when  cooling.  ,\ii  oil  bath  .ijives  a  ilead 
black  surface  which  under  the  bulVuig  wheel  can  be  ni.idc  to 
take  a  tinish  like  poli^lle^l  gun  metal.  .Articles  thus  treated  will 
take  paint  ;ind  nickel-pl.'iting.  A  .particularly  .'i.|)pe;iliin:  fe.-iture 
in  connection  with  tin-  process  in  general  is  that  complicated 
devices  can  be  treated  without  being  dismembered.  The  pene- 
trating i>ower  of  the  treatment  is  such  that  in  a  layer  of  small 
artie-les  one  foot  deep,  or  even  more,  ;dl  of  the  articles  receive 
exactly  the  same  treiitment.  The  size  or  amotint  of  iron  to  be 
treated  at  oiu-  time  dipends  entirely  upon  the  «ize  of  the  muflle. 
Among  the  exhibits  of  the  company,  illustrating  the  dnrabihty 
of  the  process,  are  locks,  all  interior  working  parts  of  wiiich 
have  been  ru>t-preiofed  in  jiosition,  ;ifid  screw*  and  threads  on 
pipes,  treated  in  jilace,  show  no  filling  of  the  threads,  the  screws 
turning   after   tre;iinieiit    as   easily   as   when    lirst   cut.      .\   valve 


Mav,  I'.tl]. 
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wliich  had  withstood  a  pressure  of  300  lb?,  to  the  square  inch 
was  rust-proofed  in  all  its  interior  parts,  without  being  taken 
apart,  sliowing  that  the  fumes  will  go  wherever  air  or  gas  can 
penetrate.  Xunierous  other  samples  are  on  exhibition,  the  larger 
portion  of  which  were  treated  over  two  years  a;uii.  and  some 
of  these  have  been  constantly  in  the  open,  subject  u>  the  action 
of  the  elements  and  salt  sea  air.  without  the  slightest  sigir  of.; 
.oxidization.  _  .  .. 


NEW  CONCAVE  BLADE  COLD  METAL  SAW 


its   being  niainiained   in   alignment..     The   nKuhnie    i-    'Ir-M  r    hy 
a  General  Elfctric.^  20  hp.  motor.;  ,. 

Although  not  the  llrst  niachine  nnhixlying  the  internal  cuttuK^ 
prittcipk-  it '  is ,  the  first  o     the  tnaf ket  of;  tJic-  siiiipler  desiifn 


"\i-  -^i 


vi    .•      -.    •  '    >. 


r»v  response  to  the  widespread  deimand  foti  ah  efficient  cold; 
metal  saw,  thoroughly  dependable  under  all  coiMlitions,  and  of 
sufficient  capacity  to  meet  general  shop  requircinents,  tiie-  N-gw-; 
ton  .Machine  Tool  Co.,  of  I'hiladelphia.  Pa.,  ha-;  <Kvel<ipe(l  an' 
entinly  new  design  of  remarkable  possibilities,  which  embcKiies 
several  features  of  merit  wtiich  will  particularly  appeal  to  all 
users   of   this   now   generally   recognized  indispeiisahle  ti>f)L";-, • 

I  his  new  conoa\e  blade  cold  metal  r-awing  liiachine.  sh<nvn  in  ' 
the  accompanying  illustration,  is  a  departure  in  the  design  of.; 
sawing  machines,  in  that  the  teeth  of  the  blade  are  on  tlie  iti- 
side,  thus  reversing  their  arrangement  in  machines  of  flte  br- 
<iinary  tjpe.  The  njany  advantages  obtained  throiigli  ttlis  con- 
struction are  obvious,  and  in  this  in.sUince  they  are  the  result 
of  long  aild  careful  Rtudy  on  the  part  of  the  dcstgners  with  the 
fud  in  view  to  secure  tlve  principle  in  a  practical  fnrm.  and  one 
wbuh  u  uld  hi.  i\enf>t  fi<  ni  cntitism  11k  saw  lUu  ir«Ui<l  has 
eight  intern  il  tuth  uid  wdl  ikai  7  m  ,  although  r.ittd  onh  as 
a  ^  lu    machine     Other  si/ts  arv   for  fj  Hi    and  i^  m    diaitn- 


■-'•.>.■.: 


,'■''.  ."  •.".?' 


Carbon • 47 

Time 


.j!Haiit:x;";ctSc  sfHivvixc;  .sti:aia  ..-motiox  of  the  f.v\v.  BtAjr*.    . 

liaymg  j)<Qi>itiy:e  diteei  gear  drive.  Tlie  ptotograpili  liere\vitii  -iliiisr; 
trating  :.»i  end  section  of  one:«f  a  nunitwr  'of  cuts  made  %i!id 
giving  the  tittle  of  the  operation.  i)ortrays  the  stt?ady,  evcii  mO- 
tiojj  t)f  the  blade  when  working  under  these  Severe  condition?. 
Greater  Ifeeds^  could  uivdoulaedly  he-  olttaineft,  bt«  .ai?e':tti*l' rec-^ 
MuHnendecl  by  the  builders   fur  coniniercial  practice^*  v..\"  '    . 


vV:  V ;.--•. ■>;>.■ 


ijEw  DESIGN ;<sji^  SAtt' \vtiH  rxTE»2<.j,V  TgjtTij;; ; 


ters.  particularly  adapting  the  niachine  to  locomotive  ;ixles  and 
automobile   work,  in   culling oi   gear  blanks   from  bar   stock.     ". 
'  -  .Tlje machine  consists  of  a  very  heavy  cylindrical  harnl,  about 
28   hi.   dianuter   in   its  bearings,  on.  the   i)eriii]iery   of   which  is 
located  a  bronze  worm  ring  h.iv'ng  teeth  of  steep  lead,  ^~\4  Th. 
outside  (lianieter,'    The  driving  worm  i-  of  hardened  steel  iltted 
with  roIUr  thrust  beawigs,  and  the  opposeil.  stresses  diH;  to  the 
drive  are   absorbed  by  the  saddle  in  which  the  driving  hub  and 
worm  wheel  have  a  common  bearing.      Ihe  saddle  is  of  exce;iT 
tionally  heavy  construction,  made  with  the  Iwse  and  rtip  seciirt%^^ 
bolte^d   together,   and   having  anip'*-"  pr<>vi,sion  lf<>r   oilirig.     It  -i 
fitted  with  scpiarc  lock  gibbed  lKarings<>n  the  hast'  with  adiusti 
Jng  screws  to  c<jnipensate   for  wear.      1  he   feed  is  obtained  hj'; 
a  gear  box  giving  nnie  clianges  of";  f«;ed,  aiidtli^^  also  avail- 

able   reversing    fast    power    traverse.      The    feed    screw    is    of 
very  large  (lianieter  and  hji-s  u  bearing  at.  each  end  to  pernjit  of 


;  iMiis  ma^hiiie  vKCvipie>  little  lhM>r  si>ace  .itvd  apiiVtii^s-to'liC  ^li.-; 
■ivk-al  type  for  sui»planting  lathi>  and  other  maki--;Wft.'^  which 
niay^  still,  be  fiMwd  arouiur  inainv  sliops  en"!i»aged  .irt  cuttinig  tip 
>^afting.  bar  stock,  gear  blanks,  etc, work  whidv  properly  bc- 
tongj;  to  the  metal  saw  au<l  which  can  be  handled  tliorcon.at 
a  mininuiin  (if  exjK-nse  as  compare<l  with  the  prin*.it|ve  Hvethods 
refetred  to;:':V'.V  .  '   :-  ;=^ ■>;!"> 


J"^  J^.  (liERXi Ai<f'  i*AtfcxT  11  \s  Wee  v  Ski  ckeo  for  i^li*^^^ian^^actH^e 
Irom.tht;  Soya  beairof  a  product  to  talte  tlveplaee  .of  /rtlbber. 
-The  (jcooess,  says  an  .^nu-rican  consular  report,  consists  in  the 
.teduction  vf  the  oil  of  the  Soya  hean  to  a  thick,  toujih  liquid 
through  the  adilitioii  of  nitric  aciil.  .\fier  fjirther  Ireatiiijent 
\yitli  alkab  |id  solutit ms.  the  niixlure'  is  Iwatcd  to  550f:>.  gjrtrig ;  a 
tou.irh,  liighly  elastic  prodticl  similar  to  rulJkr  \vhicb  eari-lje 
.vulcapjzcd  by   the   same  proe-cSS;  a^^ 
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THE  SCHENCK  LOCOMOTIVE  SCALE 


The  question  of  properly  estimating  the  adhesive  weight  of 
locomotives  is  one  to  which  increasing  attention  is  being  paid 
b}'  locomotive  builders  in  Europe.  It  is,  of  course,  recognized 
that  the  stability  of  locomotives  depends  in  great  measure  upon 
a  good  distribution  of  the  weight  on  the  axles,  and  the  exigen- 
cies in  this  regard  are  becoming  greater  as  progress  goes  on, 
owing  to  the  continual  increase  in  the  speed.  Thus  it  is  of  the 
greatest  importance  that  the  distribution  of  the  weight  on  each 
of  the  wheels  should  be  carried  out  as  closely  as  possible  On 
the  other  hand,  it  is  evident  that  upon  the  exact  distribution  of 
the  load  depends  the  proper  running  and  length  of  service  of 
tlie  locomotives. 

So  far  as  Europe  is  concerned,  up  to  the  present  the  adhesive 
,  weight  has   been   determined   either  by  calculation   or  by  actual 


NEW    TYPE    OF    LOCOMOTIVE    SCALE. 

weighing  by  the  use  of  what  is  known  as  the  Ehrardt  balance. 
However,  owing  to  the  various  drawbacks  which  are  said  to  be 
incurred  with  this  latter  system,  inventors  have  i*cen  at  work 
upon  different  apparatus  which  would  replace  it.  An  interesting 
weighing  system  which  is  not  by  any  means  an  experiment,  but 
is  constructed  by  one  of  the  best  known  German  firms,  the  Carl 
Schenck  Works  at  Darmstadt,-  is  herein  illustrated.  It  is  now- 
used  not  only  in  that  country,  but  in  quite  a  number  of  rail- 
road .-ihops  all  over  Europe,  particularly  in  Erancc  and  Russia. 
Owing  to  the  very  careful  design,  which  is  the  result  of  long 
experience  in  this  field,  it  very  justly  claims  to  represent  the 
most  recent  progress  in  locomotive  weighing. 

As  will  be  noticed  in  the  photograph,  the  installation  com- 
prises a  certain  number  of  moValile  weighing  apparatus,  all 
alike,  and  mounted  on  carriages,  so  as  to  lie  along  the  pit  in 
two  ranges.  Each  of  the  apparatus  is  designed  !^o  that  the  upper 
part  can  be  raised  under  the  locomotive  wheel  and  bear  up 
against  the  rim  so  as  to  lift  the  wheel  off  the  track,  thus  raising 
the  locomotive  as  a  whole  by  means  of  each  wheel.  The  mech- 
anism which  actuates  the  lifters  is  all  operated  by  a  common 
shaft  1  assing  along  the  side  of  each  range.  1  lie  two  shafts  are 
connected  at  the  ends  by  gear  and  chain  drive  so  as  to  be  both 
worked  together,  and  all  the  lifting  is  thus  done  from  tlie  end  of 


the  pit  and  at  the  same  time.  Thus  the  locomotive  is  raised  quite 
equally  and  without  oscillations.  1  he  movement  can  t  carried 
out  by  hand  through  a  ratchet  lever,  or  by  motor  drive,  prefer- 
ably an  electric  motor.  As  to  the  scales  proper,  they  are  enclosed 
ill  a  stout  cast  iron  box  mounted  on  four  rollers  so  as  to  form 
a  carriage,  and  running  on  rails  laid  along  the  floor  of  tie  pit. 
The  scales  work  on  the  common  steelyard  or  balance  pri-ciple, 
so  that  they  are  of  simple  construction  and  easily  standardized. 
Owing  to  the  very  limited  space  which  was  available  for  lodg- 
ing the  different  parts  of  the  lever  mechanism,  quite  a  special 
design  had  to  be  used  for  the  levers. 

The  lifter,  which  receives  the  weight  of  the  locomotive  and 
brings  the  load  in  turn  upon  the  levers,  is  made  of  suitable 
iron  castings,  and  on  the  top  is  the  wheel  support,  this  being 
a  cast  iron  base  carying  a  pair  of  tempered  steel  rollers.  The 
roller  holders  can  be  adjusted  back  and  forth  by  screws,  so  as 
lo  adopt  the  rollers  to  take  the  rim  of  the  locomotive  wheel  in 
the  proper  way.  Ball  bearings  arc  used  for  the  roller  shafts, 
so  that  these  can  be  readily  turred  even  while  taking  a  load  of 
I J  tons  per  scale.  All  the  divided  scale  beams  lying  on  the 
outside  and  carrying  their  sliding  weights  are  placed  conveni- 
ently in  line  vvit'iin  the  pit,  and  arc  easily  handled  for  the 
weighing,  'i  he  reading  is  done  as  usual  by  sliding  the  cylin- 
drical  weiglit  along  the  scale  beam. 

Ill  order  to  obtain  exact  results  in  the  weighing  it  is  quite 
necessary  that  the  upper  rails  carrying  the  locomotive,  as  well 
as  the  lower  rails  supporting  the  carriages,  should  be  horizontal 
whether  the  balances  are  loaded  or  not.  This  condition  has 
been  carefully  attended  to  in  the  design,  and  the  rails  bearing 
tlie  carriages  are  laid  upon  the  foundations  of  the  pit  in  the 
proper  way,  while  the  upper  rails  are  lixed  upon  a  scries  of 
channel  bars  placed  parallel  and  solidly  connected  to  the  foun- 
dations. 

Weighing  with  the  above  apparatfs  is  carried  nut  easily  and 
simply.  The  locomotive  is  brought  over  the  pit,  in  which  are 
installed  at  least  as  many  scales  as  there  arc  wheels.  The 
scales  are  then  placed  well  under  each  wheel,  and  the  rollers 
adjusted  against  the  rims  by  using  tlie  screws.  By  working 
tlie  device  as  a  whole  from  the  end  of  the  pit,  all  the  lifters  are 
brouglit  up  at  the  same  time  in  the  position  of  load.  Where 
an  electric  motor  is  n<^C(\,  it  is  specially  easy  to  stop  the  rising 
movement  automatically  at  just  the  right  height  for  the  weigh- 
ing. Here  the  locomotive  is  quite  lifted  off  the  rails  and  is 
held  entirely  upon  the  set  of  apparatus.  It  only  remains  to 
balance  tlie  scale  beams  by  the  sliding  weights  and  then  the  load 
upon  each  wheel  is  read  off  at  once. 

One  point  to  be  noticed  is  that  while  the  locomotive  is  resting 
upon  the  scales,  the  wheels  can  be  turned  about  upon  the  roller 
supports  without  ary  trouble.  Xew  readings  can  be  thus  taken 
in  order  to  see  what  differences  of  weight  may  come  from 
changing  the  position  of  masses  in  movement  such  as  counter- 
weights, pistons,  cranks,  etc.  That  the  Schenck  system  is  meet- 
ing with  considerable  favor  is  borne  out  by  the  fact  that  it  is 
approved  by  leading  railroad  men  in  all  the  countries  of  Europe 
and  in  less  than  five  years  more  than  30  installations  are  in  ser- 
vice. In  Germany  about  25  installations  are  in  operation  on  the 
different  railroads.  France  counts  5  plants  upon  the  govern- 
ment and  other  railroad  lines,  and  others  are  now  in  con 
struction. 


Railway  Development  ix  Western  Canada.— The  year  ijii 
bids  fair  to  establish  a  new  record  in  railway  development  in 
western  Canada.  Recent  announcements  made  by  Sir  Thomas 
Shaughnessy.  of  the  Canadian  Pacific,  and  Sir  William  Mac- 
Kenzie,  of  the  Canadian  Northern,  show  that  these  two  roads 
will  spend  fourteen  and  twelve  millions,  respectively,  and  will 
add  at  least  a  thousand  miles  of  new  trackage  to  the  railway 
facilities  of  the  West  this  year." 


The  Regular  Annual  Meeting  of  the  American  Railway  Ir- 
dustrial  Association  will  be  held  at  Hotel  Cadillac,  Detroit, 
Michigan,  May  9th  and   loth,   igir.     Opening  session   10  a.   m. 


May,  1911. 
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ELECTRIFICATION  OF  CHICAGO  TERMINALS 


Preliminaries  looking  to  the  final  electrification  of  Chicago 
terminals  are  said  to  include  immense  freight  switching  yards 
south  of  Grand  Crossing  to  be  used  by  all  roads  er.tering  the 
city  from  the  south  and  southwest,  another  on  the  northwest 
side  for  Northwestern  and  St.  Paul  and  about  thirty  small  yards 
along  the  Belt  Railway  at  each  intersection,  making  almost  a 
continuous  border  of  freight  yards  around  the  city.  Chief  En- 
gineer A.  S.  Baldwin,  of  Illinois  Central,  says: 

"The  railroads  in  considering  such  a  plan  are  not  exactly 
discounting  the  time  when  they  will  be  forced  to  electrify;  they 
are  not  admitting  that  they  expect  to  lose  their  fight  against 
immediate  and  universal  electrification  in  the  city.  This  plan 
of  outer  yards  is  one  that  would  be  equally  advantageous  if  the 
terminals  were  not  electrified,  but  more  necessary  in  the  latter 
case. 

"The  new  system  would  allow  the  switching  to  be  done  in 
the  outlying  districts  where  the  old  steam  locomotives  could  be 
used.  When  sorted  and  made  up  into  trains  the  freight  could 
be  sent  to  the  team  tracks  and  freight  houses  on  the  various 
yards  by  electric  motors,  doing  away  with  a  large  part  of  the 
downtown  switching. 


the  work  for  which  it  was  built.  It  is  well  adapted  for  the 
heavy  duty  of  planing  all  of  the  material  used  in  freight  car 
work,  and  finishing  it  in  one  operation.  It  may  also  be  fitte<l 
with  matcher  heads   for  tonguing  and  grooving  material. 

The  lower  head  is  placed  in  front  so  as  to  operate  on  the 
material  first.  This  feature  is  one  which  will  no  doubt  com- 
mend itself  at  once  to  the  users  of  these  tools.  It  affords  a 
smooth  surface  for  the  material  to  slide  upon,  and  a  place  to 
gauge  and  measure  from ;  makes  a  division  of  the  cut  between 
the  two  heads,  and  allows  the  parts  of  the  machine  to  be 
brought  close  together.  The  head  is  carried  in  a  heavy  hous- 
ing which  is  made  to  slide  entirely  out  of  the  machine  for  ease 
and  facility  in  sharpening  the  knives. 

The  upper  head  comes  next  to  the  lower.  It  is  mounted 
rigidly  in  a  massive  housing,  raising  and  lowering  through  two 
heavy  screws.  The  heavy  bonnet  chip  breaker  carries  an  ad- 
justable shoe  on  the  bottom  which  can  be  set  close  to  the 
knives,  and  it  swings  entirely  out  of  the  way  for  sharpening 
and  adjusting   the   latter.  >       j 

The  side  heads  are  carried  in  housings  of  entirely  new  con- 
struction, and  each  side  head  has  a  swinging  chip  breaker, 
swinging  out  of  the  way  so  that  the  head  may  be  easily  got  at 
for  adjustment.    The  side  head  housings  are  each  moved  by  two 


KEDESIGNEI)    t.\K    SILL    PL.\NER    FOR    WIDE    K.\NGE    OK    HE.VVY  WORK. 


Chicago  will  go  into  the  scheme  blindly  as  no  similar  situa- 
tion has  ever  confronted  operating  heads  of  our  railroads.  New 
York  has  put  electric  motors  in  its  terminals,  but  there  was 
never  any  great  freight  movement  in  the  district  now  elec- 
trified." 

Chief  Engineer  Trumbull,  of  the  Great  Western,  says:  "The 
plan  of  having  outer  distributing  yards  is  almost  universally 
conceded  to  be  the  only  solution  of  the  freight  problem  in  case 
the  roads  are  forced  to  adopt  electricity  as  motive  power  in  the 
heart  of  the  city.  The  objections  of  the  switchmen  are  being 
overcome  in  the  new  plans." 


EXTRA  HEAVY  FOUR-SIDE  CAR  SILL  PLANER 


crrcws,  eath  pair  being  geared  together  and  operated  from  the 
working  side  of  the  machine.  The  lower  end  of  the  mandrel 
runs  in  a  step  box  which  allows  the  end  to  rest  in  oil,  thus 
insuring  that   it  will  positively   run  without   healing. 

The  feed  rolls,  six  in  numbtr,  are  of  large  diameter,  with 
heavy  journals,  and  powerfully  driven  by  a  train  of  large  ex- 
pansion gears.  They  raise  and  lower  in  massive  housings  by 
means  of  screws  and  a  system  of  levers.  All  rolls  are  raised 
and  lowered  by  power  simultaneously,  the  operator  standing  at 
the  feeding  end  and  simply  throwing  in  a  lever.  The  feed  has 
three  changes  of  speed,  varying  from  30  ft.  to  65  ft.  per  minute 
It  can  be  given  faster  or  slower  speed  by  changing  the  size  of 
the  pulleys.  The  whole  length  of  the  machine,  including  coun- 
tershaft, is  17  ft.,  and  the  maximum  width  5  ft.  4  in. 


This  exceptionally  powerful  four-side  car  sill  planer  is  a 
recently  re-designed  output  of  the  Bentel  &  Margedant  Co.,  of 
Hamilton,  O.,  and  not  only  represents  the  most  modern,  but 
one  of  the  largest  and  best  constructed  of  its  kind  on  the  mar- 
ket. The  weight  of  the  machine  is  about  10,000  pounds,  and  it 
is  furnished  with  two  countershafts,  one  at  each  end.  It  is 
i-dapted  for  matching,  timber  dressing  and  a  very  wide  range  of 
heavy  work,  planing  two  sides  24  in.  by  12  in.  or  four  sides 
20  in.  by  12  in. 

The  unusual  strength  secured  in  the  design  is  apparent  in 
the  illustration.  All  parts  are  of  extra  substantial  and  stiff  con- 
struction, particularly  adapting  it   for  the  exacting  character  of 


The  L.\rgest  Sto*.\ce  BATtii:RY  Pl.^kt. — A  storage  battcy 
plant,  said  to  be  the  largest  single-battery  plant  of  its  kind  in 
the  world,  will  be  erected  l)y  the  Consolidated  Gas,  Electric 
Light  and  Power  Company,  of  Baltimore,  as  soon  as  a  build- 
ing now  being  constructed  for  ',t  is  finished.  The  building  will 
adjoin  the  largest  direct-current  sub-station  of  the  company. 
and  will  cost  about  $30,000,  while  the  entire  cost  of  the  pla  U 
will  approximate  $300,000.  The  storage  battery  will  be  of  suf  • 
ficient  size  to  provide  for  tl;e  peak  load  in  the  entire  business 
district  for  nearly  half  an  hour  should  an  accident  occur  at  the 
time  of  maximum  consumption. 


iK»: 
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THF  SCHENCK  LOCOMOTIVE  SCALK 


riie "ffiiifMioir.of   prt>petly   tstimitting   the  adhesive    weight  orf 

locr>tiiQti\TS  p  oiif-  to  which  ir.crcasiiiff  ait ehtion   is  being  paiJ 

fiy  liiconiMtivo:  biiiNNrs  in  J-'iirOiil-;      It   JS,  of  coiirso,   recognized 

iltnt  the  ^lability  of  lV.iM)ni<ittves  deitcntfe 'iii  j^reat  nicastirc  iipon 

.>  iiood  dfstributi'iii  t>f  the  weight  (Uv^ilhtf:  axles,  and  the  cxineii- 

...vks  in  t][ijs;  r^biaf'J.  af<?  *>cconTi"g  gr^^^^  lirojjrcss  goes  on, 


wdgjit : ^i^^s; ^t;rt  detcrrhiried  vitJi^^^  hy  xalculatiop.  or  by   .utnal 


iht.-  Jilt  aii<l  .It  till-  >:mu'  tiiiK-.    Thus  the  locomotive  is  rais-.-d  quite 

i(|iially  and  willioi.t  <i>eilIalioiis.     J  lie  iiiovenieiit  can  I.     carried 

out   Iiy  liaiiil  tliriiui^h  a   fatclict   kvi.r.  <>r  l)y  inotiM-  drive,   prvfer 

al'ily  ail  iKeirii.-  mutur.    As  to  the  sealer  |)ropcr,  they  are  melosed 

ill  a  stunt  ea-i   inMi  Ih.\  uiotintvd  nn   four  rollers  so  as  to  form 

a  carriage,  and  niimin!:  on  rails  laid  aloiiii  the  Hoor  of  t  le  pit 

riic  sealed   work   on   tlu-  common    suelyard  or  balance  prrciple, 

>o  tliat  tlu\   are  of  Minple  construction  and  easily  standardized. 

ovviirg' t<i  the   continual  inCri-a^e   in  the  spred.    Thus   it   is  of  the       (»wi)i^  to  tlu-   \rr\    liiiiiud   space   wiiich   was   available    for    lodg- 

,  greatest  intpoi'lance  that  the  di^tribntion  of  the  weight  oji  each      iiijr  tlu-  dirfcrmt   pari-  of  the   lever  mechanism,  quite  a  special 

of  the  Avt)eds:  shmnd  be xirric^^^^^^^  On      desij^n  had  to  he  u~ed  for  the  levers. 

tire  other  batnl.  it  is  evident  thatiipon  the  exact  distriliution  of  The   liftir,    ubicli    receives  the   weit;ht   of   tlie   locomotive  and 

■  tlK-  load  depetuls  t).ie  prop^  the    load    in    turn    upon    the    levers,    is    made   of    suitable 

V  tlu-  I'^^inptUieS-'-N;;'  ■',  Or,  .  Vv'^-.'^  castinji;>.   and   (^n    the    top    is   the    wheel    siipi;ort.    thi>    beinii 

So  l\nf  .as  KiUrolpe  i?  (pf>ncerne(),  tip  to  the  present  the  adhesive      a  ca>t  iron  base  caryiiin  a  pair  of  tempered  steel  r<iller-.     The 

rol!cT  Iiobkr-  can  \n-  adju>ted  back  and  forth  by  screws,  so  as 
.o  aijopt  ilie  rolbr>  to  take  the  rim  of  the  locomotive  wheel  in 
tlu-  proper  way.  I'.all  beariiiiis  are  ii-ed  for  the  roller  shafts, 
^o  tiiat  llu-e  can  be  readily  tune«l  even  while  takinji'  a  load  of 
ij  lo:i-  per  scale.  .Ml  tlu'  diviiUd  scale  beams  lyiiiv;  on  t!ie 
out,>ide  and  carrsiiii^  their  sliding  weights  are  ])laccd  conveni- 
ently it!  line  vvit'in  the  jiit.  atnl  .ire  eaMly  haiulli-d  for  the  v 
\\u,niiiii;^.  I  lie  readiiiii  i>i  done  a-,  u^nal  liy  ^lidinu:  the  cylin- 
drical  wei;jht   alon!4  the  -icale  beam.. 

In  order  lo  ol)iai:i  exact  results  iir  tltewcinhin.n  it  is  (|uite 
necessary  that  the  tipper  rails  carryiii'r  the  loconiotivi-,  as  well 
a-  the  lower  rails  support inii  the  carriai;es.  ~houlil  be  hori/oiital 
whether  the  balanci  >  are  loadeil  or  not.  This  condition  has 
k'.eirxar(MiilI\  .itteii.jed  "to--:;in;'the  de~ii.;ii,  ,iiid  tlie  r;iils  bearing' 
the  carriaues  are  laid  tii)oii  the  foundaiions  of  the  pit  in  the  ' 
]. roper  way.  wliile  the  iii)per  raiN  are  lived  ui)oii  a  series  of 
.hannel  bars  jdared  parallel  and  -oii.llx  c<ninectvd  to  the  fpii'n- 
dations.  Jv  ■;■'•;■■  •■■■'.''■'■■ '•:':i 

\\'ei:..;hinL;  witii  tlie  above  :tpp:iratr<  is  carried  oiit  easily  and 
-imply.  I  he  locoiiKHive  is  .bruii^ht  over  the  pit,  in  which  arc 
iii--tall(<l  at  least'ygsV'ilnany  scaled;  as:  tWfe:  are  wluel-v.  'The 
scales  ;ire  then  pl.aced  well  under. lach  wheel,  .and  the  rollers^ 
adjusted  aj.;aiiist  the  rim.s  l.y  usint;  the  screws.  ISy  workini? 
tile  device  as  a  whole  from  the  end  f>f  tlu'  ]iil,  all  the  lifters  arc 
Iprou^ht  up  at  the  s.mie  time  in  the  po.sitioii  of  load.  Where 
III  electric  motor  is  u-i-d,  it  i-  specially  eas\  to  stop  the  risini; 
niovenient  ;mtomatically  at  just  the  riylit  height  for  the  weiRli- 
nm.  I  b n  the  locomotive  is  <piile  lifted  off  ihe  mils  .and  is 
iield  eiitirdy  iiiion  tile  set  of  ,ii»p.ir.itus.  It  onlv  n'ln.aiiis  to,.;' 
1  .-dance  tile  scale  be;iiiis  by  tlu'  slidiii-j  wielils  :,nd  then  the  Iom] 
iijion  e.icli   wiieel  is  read  ofY  .it  once. 

(  )ne  point  to  be  noticed  is  that  while  the  locomotive  is  restiny 
npipi!  the  scales,  t||,  uJ^V-ls  c;in  he  turned  about  U|)oii  the  roller 
Mij'ports  withov.t  ;ii  y  irouhU.  \ew  readiiivis  c;iii  be  thus  taken 
in  order  to  -ee  what  clitYereiices  of  weiylit  m,-iy  come  from 
chan.uin.ii  tlie  position  of  masses  in  movement  such  ,-is  counter^ ; 
weivhts,  j.ist.,,,,,  crank-;,  etc.  That  the  Scheiick  system  is  meet-  ' 
iiii;  with  coiisidt  ndile  favor  is  horne  out  by  the  fact  that  it  is? 
approved  by  Icridiiiti  railroad  men  in  ;dl  the  countries  of  Kuropo 
and  in  less  th.-ni  live  ye;tr,s  more  th:in  50  installations  arc  in  ser- 
\  ice.     In  (ierni:iny  ;ihont  _'5  instalbitioiis  ;ire  in  operation  on  the 


■•;.  \K\v  TVi't  oi.'..,;LOi:u.\io.rivE  sc-VI.f.. 

u'-eii^hiiiii  vl^y;^tlli^^  ii^^       What;  Isykii'Wti  a*  the  .lihraWU  ba]at;ee. 

H'Hvevvr,'.'>\viJts. fi^  the' variuns  drawbacks  which  .ire  s.'tid  to  be 

incurred  'wivlj   this   latter   sy stein,   inveinors   have  been    at  work 

upori  dJiyvreiU  apjiarattJs  wliich  would  replace  it,     .\n  Jntir^'stiniM: 

.;iV.vi«biui';;SystA:»n  which  is  not  by  aity  wienii^  aii  ^;Xpet'itneitt.  but 

;.is-  cojisirt;cti-d  by  one  I'f  the  be-t  known  (ierni,-m  linns,  the  Carl 

?*Vkenck/.\V''rl<s  .-(i    Ihirinstadt,  is.  herein,  illustrate*!.      It   is   now 

;uK''d  livrt.  '»>n!y  in  lijat  :c*^niiiirj-,^  4^  tiimtber  <  ►f  rail- 

:rr«;(d   sh»,p«i  all  ;«(v:cf   Entrope.  partictilarly  ill   hranee   and   Ki'ssia. 

.t,hvii;;!{  to  thl'.vory  fare  fill  (jesiiin.  .which  is  the  result  of   lunt; 

'esiiK-rienct-  ill    tliis  .(lebl,    it   very   justly    claim.*    to-  represent    the 

viiiost  fecetrt  pn)j>rcss  in  loconiotiyc  wcigniiiii.  ',7 1^': ■:  .J "  'V- :' 

.  .As  ;>viU  be -'noticed   iti   the   photoiifaph,   the   inslanatjon   com- 

pri-e^s    :i  ■  c»'rtaiii    niu»dK"r    Of    movable    vvJ-Sihinij:    apparatus,    all 

alike,,  and  inounfed  OH  cnrria^c$.  sfj.:i^  aroiii-   the  pit  in 

l\\ (>  r^-JttgeS,    liaell  &f  the  apparatt^H  is  dtyslgitetl.  so-th.-it  the  upper 

p;wi    can   be    raised f.iider.  ib.c    lofofno.ive    wheel   and    be;ir    tip 

asiaiii-t  tlu-  rim  so  as  to  .lift  the  vw  heVbolT  the  track,  thus  raising 

thot  !'f<-Wii"0tive.>as  a  .vvh«dc^Uy:  ilteaiis,  •>r:-e^^^ 

aijisni  Avhirh   actiKitesthi-  lifters   is  all   operated   bv  a   Commari^ 
sh;it't  }  ,issitisi;  aloiji^  tlie;^ide  of  each  vaniie.     J  he  two  .shaft*  are 
conucted  at  the  eu<ls  f>yi*ear,  and  <-bain  drive  ^f)  as  to  be  both 
\v«  'fkofl  tVisHll'i  t:;  and'  ivil  tlie Jiflinj!:  is  thtis  done  "fn>tii  the  end  of 


differer.t    railroa<ls.      l-'r.incc-   counts 
ineiit    and    other    r;i!lroa<l    lines.    ;ind 
strncti'iii. 


pl.'inls    iii)Oii    the    cjovertt 
other.s:.  are    now     in    coil- 


K.Mi  w  AN  I  )i  vii.oi-x'i  \  r  i\  \\'ks!ii;\  (a  n  ,\!>.\.  llie  year  1)1  f 
bids  t.iir  to  establish  ,-i  new  record  in  railway  <leveloptiient  in 
western  C;inad.-i.  Recent  aiinouncements  made  by  Sir  Thomas 
.Shautjhnessy.  of  the  (.'.-madi.in  I'.-icilic.  .-md  Sir  \Villi:im  M.io- 
Keii/ie.  of  the  Canadian  Xorthern,  show  that  these  two  ro.ijs 
will  speml  fourteen  and  twelve  millions,  respectively,  .-md  will 
add  at  least  a  thousand  miles  of  new  tr.-ickase  to  tlie  railway: 
facilities  of  the   We-t   this  year.'  ,  •    .  %' 


/  r  ^ '  *' 


Tt'iE  RKCt'tAtj  'ANVf.u.  'MEETiNf;  of  tile  American  Railway  Tt'-  ■ 
dustrial    Association    will    he    held    at    Hotel    Cadillac.    Detroit, 
.Micinunn,   M;iy  oth  and   loth.    loir.     Opcninjr  session   lo  a,   M.:"t'".' 


May.  1911. 
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,..   ELECTRIFICATION  OF  CHICAGO  TERMINALS 


■■'  .^1:  Preliminaries    lonkiiig    to    tlit'    liiial    clcctrificatioiv  of    Chicago 

"i>  ferminals  arc  said  to  include  iuvnH'risc  freight  switcUiuK  yards 
south  of  Grand  Cro-sini-  to  be  iisi-d  by  all  roads  cv.tcring  the 
city  from  the  soutli  and  soutliwe>t.  another  on  tlie  nortliwcst 
side  for  Northwestern  and  St.  I'aul  and  abovit  thirty  small  yards 
along  the    Belt   Rail\\;iy   at  each   intersection,  .jliakinp;  almost  a 

'    '  continuons  border  <>i   trtiiilit  yards  aroinlil  the  city.  ;  Ghifef^I^^^^ 

gineer  A.   S.  Baldwin,  of   lllinoi--  Central,  says:         ;.;;;:..- 
■';.'.•. *'Tlie.^^r^  in   colisidcrin};   such    a   plan   aix*  itot   exicth' 

i,"  disconniing  the  tinn-  when  liiey  will  be  forced  to  electrify;  they 
are   not    atlniittini;    that    tliey    exjicct    t<«    lose   their    light    against 
immediate    and    universal   electrilication    in    llie   city.     This   plaii 
of  ottter  yards  is  one  that  would  be  equally  advantageous  if  the : 
terminals  were   not  electrified,  but  more  iiecessary  in  the  latter 

;     case. 

■'.  ■  "The  new  system  would  allow  the  switching  to  be  done  in 
the  outlying  districts  where  the  old  steam  locomotives  could  be 
used.  When  sorted  and  made  up  into  trains  the  freight  could 
be  sent  to  the   team  tracks  and   freight  houses  on   tlie  various 

",    yards  by  electric   motors,  doing  away  with  a  large  part  of  the 

\-:;,do\\n-town   -u  iichiiit:.  .■  .    v.;.;;  :-'•■■.;  :;■■•:.. 


the  work  for  which  it  was  biiilt.  it  is  well  adaptctV  lor  the 
heavy  duty  of  planing  all  of  the  material  used  in  freight  car 
workj  and  i"nli^^Ili^g  it  in  one  operation.  It  may  als«)  T)e  title^I 
witli  matcher  heaijs:  foi'  tonguJHg  and  grooviiig  inaterial  .  ■;  ••;' 
The  kiAvcr  head  is  placed  in  front  so  as  to  operate  on  the 
material  first.  This  featiire  is:oHe  which  will  uo  doubt  coiu- 
mcnd  itself  at  ,C>i>ce  to  the  iisers  of  tliese  tools.  It  ai?Ords  k.'- 
syiootlj  isnrfaa'  for -tlie  material  t^sHdc'UlVonv  ai>Iace  to 

gaujic  and  ihoasure  ftroni -I  make*  a  divisi&n  of  the  cut  Letwecn 
the    tVvo   iieads,    and    alU'ws   the   parts    of   ihc    machine    to   be 
Jjfpngiit   cIoSeTtOReriier::  V'ni<-hc^  is^^c  iTCaTy.  hous- 

ing which  is  niade  tu  slide  entirjcly  ottt  <»f  tlic  machiiie  fOT  tii^«- - 
and  facility  ih -sharpening  the  knives.  .  .     :'  ■  ^    ; 

:  lite  upper  hea<l  comes  ritxt  ,to  the  lovvpr,  ::'It .  fe'  jitQiiitited. 
rigidjy  in  a  nwssive  housiivg,  faisliij?  jumI  lowerittg  tltroitgh  two 
Heavy  screw?.  The  heavy  bonnet  chip  breaker  carricifajj  ad- 
justable shi>e  on  the  bottonv  which  c^iTl»»t  set  clo?e  tr>  ,the: 
knives,  aiul  it  swings  eitlirely  otit.  of^  the  Avay  fof '  ■^harptning^ 
and  adjiListing  the   latter,    v-;i^v:;^>i.    -■■/•:■.]  ;v  '  .^x-  ;  ;  tA-  -'^:;' '^i'v 

1  he  side  heads  are  carried  in  hoitsingp. of  entirely  tiibw'con^' 
siTucii<jn.  and  each  <.idc*  luad  has;  a  !<wiivging  chip  itreaker, 
»\\iiigijig  Out  <>l;  tiie  way  so  tli;»t  the  head  way  be  easilif  jgM  .at 
for  afljiistniCTit.    The  "side  head,  JioiJsiiig^s  arc  cacli  wiwa:-.*!  b^  tWvrv 


■•-i"  ; .  ■■■.  •     :■• 
'■■'r-:.-' ■  '■.  -v>-.  .'■ 


.-.  '<■:■. 


kKi»Kki«:xrrf  f ar  sii.i.    i-r-Axi*  >n«y  wip!iv-JtAxias:c<Jt^:BE^ 


Chicago  will  go  into  the  'scheme  hlindly  as  no  similar  situa- 
tion lias  ever  confronted  operating  heads  of  our  railroads.    New 
York  has   put   electric  nrotors   in  'its  tefminals,   l)in    tiicre   was 
never   any   great    freight   tiTovenient    in   the    district    iiOw:clec- 
Jrified."  ,''"■'",-.:■    :''' 

Xhief  Engineer  J'rumbuU,  of  the  Great  Western,  .says:  "The 
plan  of  having  outer  distributing  yards  is  almost  universally 
conceiled  to  lie  the  only  solution  of  the  freight  problem  in  case 
the  roads  arc  forced  to  adopt  electricity  as  motive  povyer  in  the 
heart  of  the  city.  Tlie  o!)jections  of  the  switclinun  •.ire  being 
overcome  in  the  new  plans.'V.  ;i-^.V:r': ';■■  :^V^;-;vl^^^-:" 'V  i'-^i^-w^^ 


EXTRA  HEAVY  FOUR-SIDE  CAR  SILL  PLANER 


si'rews,  <ach  pair  lu-ing  glared  toycthir  and  operated  fr'ni  the 
working  side  cf  the  machine.  The  lower  end  of  the  mandrel 
rims  :  ill  a.  step  box  which  allows  t^ieeutf  to  rest  in :  oil.  ,tbu« 
iiTsuring  tiiat  it  will  positively;  rtin  withovjt  heating,  ^ki'f'^'t  ^' 
live  feed  rolls,  six  iit  numlK r.  are  < if  largv  djamcteti,  '^"ith 
heavy  journals,  and  power ftdly  driven  by  a  train  <>f  large  ex- 
pansion gears.  /Tbey  raise  aivj  Uwcr  in  Hiassi\-c  IVmsings  by 
nieaiis  ivf  screxys  an4  a  sj^lein  of  lexers.  AH  roHs  are  raiseil 
and  lowered  by  power  simtdtaneously.  the  operatfir  standhig  at 
the  feeding  ynd  aiKl  simidy  tlirowing  iii  \a  levx-r.  The  fe«Vl  has 
tlTrec  Changes  ufspee4  vary iii^;.£tiwi\itO  ft;  t«»  j65  fi.  lieY  vniiialii'j. 

"It  can  he  given   faster  Of  slower  sjieed  by  elianKi'ing  the  si/e  of 
the  pulleys.     The  whok   Ungth  of  the  niadiine,  incluftiiig  COUU- 

•tersbafty  is'  J?  ft;,,  jMiir  the  mruxialHrn  wl^dtli'  5  ftit  in.        it  •  ";^ 


V  This    cxcejitionally    powerful     four-side    cai-    sill    pl.-.ner    is    a. 

■recently  re-<lesigiied  output  of  tlie   I'.eutel  ^-   Alargedani   Go.,  of ' 
Hamilton,  ■  O^  aiid;  not  oulyrqwescntstJiG  most  modern,  but 

-One  of  the  largest  ail  d  best  constructed  of  its  kind  on  the  mar  : 
ket.  The  weight  of  tiie  machine  is  about  to.ooo  pounds,  and  it 
is  furnished  with  two  countersliafts,  one  at  each  cn<l.  /ft  i* 
j.dai)tO(l  for  matching,  timber  dressing  and  a  vefy  wide;  range  of 
heavy  work,  planing  two  sides  24  in;  by  12  in.  or  four  sides  ; 

,^20  in.,  by:  12  in.     _."'■.■,._'■■;.;.  -;-V,;;;-^-';-  ?;■;;■■  ^  ..::■;  ,;,■■. :;;    ,;  ,;/ 

.;•:;  T;lve   unusual  sirciigth   secured   in  the  design  is  apparent  iii 

the  illustration.    All  parts  am  of.  extra  substantial  and  stiff  con - 

.  .structipn,  particularly  adapting  it  f6rth.eexaGtiug  character  of 


'  :  1%t:;'i>AiM;i-ST-  i^ty^RADi^  VKAttwtv  1?«;ANt.-^\ ' >t<^»gc  1>atie  y 
jilairt^  sard  to  Th,'  :  the  largeifit  .siiigle-battc+y  'pU"if  *>^  ''-  kind  in 
the   world,    will/bf  ertvcttHl    by   ibe  .CoUAidivlatedv  tia*.-   Klectfij: 

Light  and  I Vnvef  CotniVaiiy.  of  Haltimore.  as  sO'on  a.*  a  buibf- 
iug  now  being  e<in>lrueti<l  for  rt  i.s  iVni^Ijed.  Thf  building  Will 
a<Ije>iii   tlie   largest    divcct-cui:re^  > , 

:an<l  wdl  cost   about  ."?50,oo:>.  whikf  the  entire  cost  <<(  tfoc  plf^^.U 
win  apitroximate  $,vx>.ooo:      The  storage  baticrywill  Ik-  of  i^iaf ' 
llcient  size  topr';>\ide   for  tl;e  feak  load  iii  the  entire- business 
district  for  nearlv   iTailf  an  hoiuir  shmibLau  accident  ocpnr  at  tJie 
time  of  lilaxinium  consuuiption. 


■■  jf-.- 
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TESTS  OF  FREIGHT  CAR  TRUCKS 


For  the  purpose  of  finding  out  the  facts  with  reference  to 
the  running  qualities  of  freight  car  trucks  that  are  held  reason- 
ably square  as  compared  with  those  constructed  in  such  a  way 
as  to  be  free  to  get  out  of  square,  Professor  Endsley  of  Pur- 
due University  on  invitation  of  the  American  Steel  Foundries 
conducted  a  series  of  tests  during  the  past  year  at  Granite 
City,  111. 

A  special  piece  of  track  was  constructed  for  the  purpose  of 
these  experiments,  consisting  of  a  sharp  incline  having  a  drop 
of  about  36  ft.,  which  was  followed  by  a  short  tangent  of 
30  ft.,  then  a  22  deg.  curve  303.3  ft.  in  length,  the  outer  rail 
being  raised  4K'  in.,  followed  by  a  tangent  of  257  ft.  and  end- 
ing in  an  incline  having  a  vertical  rise  of  20  ft.  The  gauge 
was  4  ft.  8y2  in.  on  the  tangents  and  4  ft.  9  in.  on  the  curve. 
The  curve  had  a  rise  of  3  ft.  io54  •"•  in  this  length,  and  the 
tangent  following  it  had  a  total  rise  of  11.73  in.  From  the 
foot  of  the  starting  incline  there  was  also  a  straight  piece  of 
level  track  600  ft.  in  length  at  the  end  of  which  there  was  an 
incline  of  about  25   ft.  rise. 

The  tests  were  conducted  upon  the  different  types  of  freight 
car  trucks  and  different  modifications  of  the  same  type  of 
truck,  which  had  been  taken  from  under  cars  in  regular  ser- 
vice. There  were  24  trucks  tested.  The  brake  shoes  and  brake 
beams  were  removed  to  eliminate  any  friction  that  might  result 
from  the  contact  of  the  shoe  with   the  wlicel. 

In  beginning  a  test  the  truck  was  carefully  weighed,  was 
then  pulled  up  the  incline  to  the  desired  height,  being  released 
a  number  of  times  until  the  distance  it  would  run  before  stop- 
ping became  constant.  When  testing  on  the  curved  track  five 
record  runs  were  made  and  when  testing  on  a  straight  level 
track  the  runs  were  continued  from  four  to  six  hours  by  al- 
ternately running  the  truck  loose  for  two  runs  and  .square  for 
two  runs.  The  velocity  at  any  point  was  determined  by  means 
of  an  electric  chronograph. 

In  obtaining  the  resistance  in  pounds  per  ton  the  following 
formulse    was   used : 


(  4^" 


v«  w 

K  = + 

2g  2g 

L  =  K,  —  K., 

"~  ~D~ 
F 
P  =  

T 
Where 

P  =  Force  in   poiinds  per  ton. 

V  =  \  clocity  of  truck  in    feet  i)er  secoml. 

W  =  Total   weit'ht   of   truck. 

W,=:  \Vrijfht   of   whtels   anfl   axles. 

T  =  Weight   of   truck   in   tons. 

R  =   Raflilis   of    wheel    in    feet. 

K  =  Total  kinetic  energy. 

K,=:  Kinetic  enerpy  at  any  point  of  track. 

K  =  Kinetic  enerjiy  at  another  jmint  of  track. 

L  =  Loss  of  kinetic  energy. 

r>  =  I-en^th  of  track  in  feet  for  which  the  Io<-s  in  kinetic  enerpv 
was   otitained. 

F=  Average   force   in   pounds  acting  on   the   truck. 

O  =T  Railius  of  gyration  in  feet  of  a  pair  of  wheels  and  axles  about 
the  center  line  of  the  axle.  It  was  necessary  to  know  this 
radius  of  jryration  in  order  to  determine  the  kinetic  energy 
in  the  truck  due  to  the  rotation  of  tlic  wlu»ls  and  axles'. 
This  \yas  done  experimentally  by  swinginif  a  pair  of  wheels 
and   axles  as  a   pendulum   and   using  the  fornudas. 


=^y 


gs 


G»=  G," 


"-^/~ 


In   which 

t  =  Time  of  a   single  oscillation. 

s  =  Distance    in    feet   from   center    line   of   axle   to   the   knife   edge 
supports. 
Gi=  Radius  of  gyration  about  the  point  of  support. 

The  radius  of  gyration  as  obtained  for  a  pair  of  700  lb.  33-in. 
cast-iron  wheels  and  their  axle  was  .573  ft.,  and  for  a  pair  of 
33-in.    Davis   cast-steel   wheels   and   axle  was   .559   ft. 

For  recording  the  movement  of  the  side  frames  relative  to 
each  other  two  methods  were  used,  one  consisting  of  measuring 
the  increase  and  decrease  in  length  of  the  diagonal  from  the 
top  of  one  journal  box  to  the  other,  which  was  done  by  having 
a   wooden   arm   carrying   a    pencil    at   one    end    pivoted    to   the 


corner  casting  on  tlie  truck  and  reaching  diagonally  across  to 
the  other  corner.  This  pencil  recorded  its  movement  on  a 
card  attached  to  the  truck  frame.  The  second  attachment  con- 
sisted of  two  bars  of  iron  fastened  on  top  of  the  journal  boxes, 
one  of  which  had  a  90  deg.  bend  and  reached  across  the  track, 
and  carried  a  suitable  board  on  which  was  fastened  the  card. 
The  other  bar  constituted  a   support   for  the   free  end  of  the 


.METHOD    OF     IIOI.UI.Nu     .\KLH     U.XK     TKLCKS     SQU.VRE. 

first  bar  and  was  equipped  wit'i  a  suitable  arrangement  for 
holding  a  pencil.  This  would  record  the  exact  motion  of  one 
side   frame  with  respect  to  the  other. 

During  the  tests  it  was  found  tiiat  a  loose  truck  would  go 
out  of  square  on  a  curve  so  that  the  flangis  of  one  wheel  would 
be  out  of  line  with  the  tlanges  of  tl.e  wlieel  in   front  of  it  very 


DETERMINING    MOVEMENT  OF   SIDE   FRAMES. 

noticeably.  A  straight  edge  placed  against  the  rim  of  one  of 
the  wheels  in  one  test  stood  away  2^4  in.  from  the  rim  of  the 
following  wheel. 

Some  of  the  results  obtained  on  the  curved  track  from  two 
of  the  trucks  running  loose  and  rigid,  as  indicated  in  the  last 
column,  are  given  in  Table  1. 

Truck  A  was  an  experimental  arch  bar  truck,  conforming 
closely  to  standard  practice  in  its  design  and  construction.  It 
had  a  specially  constructed  cast-steel  bolster  which,  being  con- 
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TABLE    I. 


Test 
No. 

Truck 

Wheels 
Front 

Average  Speed  in 
Feet  Per  Second 

.\vrrage  Speed  in 
-Miles  Per  Hour 

Kinetic  Energy  in 
Foot-Pounds 

Loss  in 
Kinetic 
Energy 
on  Curve 
Ft.-Lbs. 

Total 
Force  on 

Truck 
on  Curve 
Pounds 

Resistance 

on  Curve 

Lbs.-Ton 

Resistance 

on  Curve 

Corrected  to 

I.evel  Track 

Lbs.-Ton 

Total 
Movement 
of  Side 
Frame 
Inches 

At 
Beginning 
of  Curve 

At  End 
of  Curve 

At 
Beginning 
of  Curve 

At  End 
of  Curve 

At 
Begftining 
of  Curve 

At  End 
of  Curve 

I 

II 

ni 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

Xll 

XIII 

XIV 

1 

A 

land  2 

33.84 

26.80 

23.07 

18.27 

246,442 

154,556 

91,886 

302.95 

48.39 

22.69 

None 

2 

A 

1  and  2 

34.33 

24.92 

23.40 

16.99 

251,268 

132,384 

118,8^1 

391.93 

63.21 

37.51 

3.78 

3 

A 

1  and  2 

27.83 

15.66 

18.97 

10.68 

16.5,115 

52,280 

112,835 

372.00 

60.00 

34.30 

3.7S 

4 

A 

1  and  2 

27.87 

18.55 

19.00 

12.64 

167,137 

74,039 

93,098 

306.95 

49.03 

23.33 

None 

5 

A 

land  2 

24.69 

13.74 

16.83 

9.37 

131,533 

40.613 

90,920 

297.69 

47.65 

2185 

None 

6 

A 

1  and  2 

24. 5  J 

9.32 

16.73 

6.34 

128,280 

18,516 

109.762 

361.69 

58.36 

32.66 

3.78 

7 

A 

1  and  2 

22.98 

11.01 

15.67 

7.50 

113,532 

26,087 

87,475 

288.31 

46.05 

20.35 

None 

8 

A 

land  2 

22  98 

4.17 

15.67 

2.84 

112,476 

3,701 

108,775 

358.63 

57.84 

32.14 

3.76 

9 

B 

1  and  2 

23.80 

11.84 

16.25 

8.08 

213,254 

52,773 

160,481 

529.11 

46.25 

20.85 

None 

10 

B 

1  and  2 

23.66 

5.30 

16.15 

3.62 

210,786 

10,572 

200.214 

660.11 

.57.70 

32.00 

3.78 

11 

B 

1  and  2 

25.51 

10.80 

17.42 

7.37 

245,001 

43,906 

20i;093 

663.01 

57.95 

32.25 

3.78 

12 

B 

1  and  2 

25.31 

14.74 

17.25 

10.05 

241.183 

81,796 

158,388 

525.51 

45.95 

20.23 

Non*.' 

13 

B 

1  and  2 

28.44 

19.39 

19.39 

13.22 

312,656 

141,654 

171,002 

.563.80 

49.28 

23.58 

None 

14 

B 

1  and  2 

28.24 

16.46 

19.25 

11.22 

300,257 

102,004 

198,253 

6.53.65 

.57.13 

31.43 

3.78 

15 

B 

1  and  2 

34.90 

27.51 

23.79 

18.75 

458.594 

2&4,993 

173,661 

572.57 

50.49 

24.79 

None 

siderably  heavier  than  coinmonly  used,  made  the  weight  of  the 
truck  12,520  lbs.  No  spring  plank  was  used.  The  truck  had 
650  lbs.  cast-iron  wheels.  The  wheel  base  was  5  ft.  4  in. 
Although  the  wheels  were  cast  several  years  ago,  they  were  not 
worn,  never  having  been  in  service  except  on  the  experimental 
track.  The  treads  and  flanges  were  in  good  condition.  The 
wheels  tapied  slightly  larger  than  the  standard  33-in.  wheel. 
Truck  B  was  the  same  as  A,  with  the  exception  that  a  casting 
weighing  10,366  lbs.  was  added,  thus  making  its  total  weight 
22,886  lbs. 

In  the  table  the  first  ten  columns  are  self-explanatory.  Col- 
umn XI  was  obtained  by  dividing  tlie  values  in  Column  X  by 
303.3  ft.,  this  being  the  length  of  the  curve.  Column  XII  was 
obtained  by  dividing  the  values  in  Column  XI  by  the  weight  of 
the  truck  in  tons,  and  Column  XIII  was  obtained  by  subtracting 
from  the  values  in  Column  XII  25.7  lbs.,  the  force  necessary 
to   overcome  the   resistance   due   to   the   rise   in  grade. 

In  order  to  show  more  clearly  the  relation  between  the  re- 
sistance in  pounds  per  ton  on  a  curve  and  the  amount  that  the 
truck  gets  out  of  square,  the  results  of  all  tests  on  the  curve 
track  were  plotted,  l^he  values  were  obtained  by  dividing  the 
values  in  Column  XIV  of  Table  I,  by  2,  the  assumption  being 
made  that  the  amount  that  the  truck  went  out  of  square  is  equal 
to  one-half  of  the  recorded  movement  of  the  side  frames  with 
resi)ect  to  each  other.  During  a  number  of  tests  an  observer 
rode  the  truck  and  observed  the  movement  of  the  recording 
pencil,  which  seemed  to  indicate  that  the  amount  that  the  truck 
went  out  of  square  was  practically  the  same  for  both  the  out- 
ward and  the  inward  trips  around  the  curve.  The  results  were 
plotted  in  the  order  in  which  the  trucks  went  out  of  square, 
and  it  is  apparent  that  the  friction  in  pounds  per  ton  on  the 
curve  decreased  in  the  same  order.  To  more  clearly  show 
this,  all  of  the  results  of  tests  have  been  separated  into  five 
groups.  These  groups  were  selected  according  to  the  amount 
that  the  trucks  went  out  of  square.  The  average  resistance  in 
pounds  per  ton  for  each  group  were  plotted  and  are  shown  in 
the  accompanying  illustration.  It  is  evident  that  the  amount  that 
the  truck  went  out  of  square  had  very  little  effect  on  the  resist- 
ance  in  pounds  per  ton,  until  the  truck  was  at  least  i   in.  out 


of  square.  The  results  obtained  when  the  truck  was  out  of 
square  between  i  and  i^i  in.  showed  the  increase  in  resistance 
to  be  10.06  lbs.  over  the  resistance  offered  when  the  trucks 
were  out  of  square  less  than  J4  in. ;  so  that  there  seems  to  be 
somewhere  near  i  in.  a  point,  such  that  if  the  truck  gets  out  of 
square  beyond  it,  the  resistance  in  pounds  per  ton  is  materially 
increased.  In  order  to  distinguish  between  a  square  and  loose 
truck,  in  view  of  the  foregoing,  it  was  assumed  that  all  trucks 
tested  that  went  out  of  square  J/i  in.  or  less  would  be  classed 
as  square  trucks,  and  all  of  those  that  went  otit  of  square  more 
than   lyi   in.  would  be  classed  as  loose  trucks. 

All  of  the  values  of  the  tests  obtained  for  trucks  that  went 
out  of  square  less  than  Yz  in.  were  averaged  and  a  resistance 
of  24.68  lbs.  per  ton  obtained.  Also  the  result  for  all  tests  of 
loose  trucks  were  averaged  and   a   resistance  of   38.33   lbs.   per 


Resisfance  in  f\3cinds  Per  Ton  on  Carre 
0  10  ZO         30  40 


K Truck ovf  of s^/one.beft*een  /f  <md  Z/nches 
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-Trvck  out  of  square  orer  2  inehei 


; —  —  Truck  ouf  of  square  befureen  /and  /^  inches 


■  Truck  out  of  square  befureen  ^  and  ttnch 
-Truck  oof  of s<^uare  befween  0  and  finch 


TABLE    OF    TRUCK    RESISTANCE. 

ton  was  obtained.  These  two  average  resistances  for  square 
and  loose  trucks  have  been  plotted,  togetiier  with  the  average 
resistance  on  the  short  tangent,  which  resistance  amounted  to 
6.38  lbs.  per  ton.  With  the  tangent  resistance  as  an  origin,  a 
straight  line  was  drawn  between  the  tangent  resistance  and  the 
two  curved  resistances  as  shown,  the  upper  line  representing 
results  for  loose  trucks  or  those  getting  out  of  square   VA  in. 


I'J:.' 
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TESTS  OF  FRHIGMT  CAR  TRICKS 


Foii.the  piirpps.*;  of  fituUng  ">ut  the  facts  with  rcferente -to 
:vtlivrutining;  qualities  of  frciKlit  car  trucks  that  arc  lield  reason- 
j-abiy  square  a>  compared  vvitli  those  constnictcfl  irt  such  a  way 
-.as  to  be  free  in  ijvt  t.«ut  Of- square,  Professor  I-iiidslev  of  Fur- 
'^ae-;  L'nlyorsity  oil-  ijiyitatiotv;  of  the  American  Steel  l-'ouiulrics 
■    cdndnelecl   q^St-rie*  of   tests    ilui'iniir   the   past    ve«t   at    (lianito 

A  special  pieCc  of  tJratk;  \vas  coiistrueted  f6r  tlie  inirposc  of 
these  iexperiniGnts,  coiisistiltii  of  a  sharp  incline  havint;  a  drop 
of  about  36  ft,,  which  vias  followed  by  a  -liort  tangent  of 
30  It.,  then  a  2^  4eg,  cirrye  303.3  ft.  in  lengtli,  the  outer  rail 
being  raised  4;^  'in.j  f»>irQ\ved  by  a  .taiTg<ent  bif  i:57  ft,  and  end- 
ing in  an  irtciinc  havinir  a  verticarrise  of  20  ft.  The  gauge 
wa-,  4  it.  SI  J  in;  on  the  tangents  ;ijid  4  It.  9  in.  on  the  curve. 
1  he  ctjrvc  lia»l  a  i^iso  of  3  ft.  ■JO'^i  To.  in  this  length,  and  the 
tangent    fnlltuvin**  it   had  a  tottii  "^ris^.  t^  From  thr 

fa'^^t  of  the  •■-tafting  incline  there  vviis  idso  a  straight  piece  c>i 
level  track  ')ob  ft,  in  length,  at  the  end  of  wliicli  thcic  was  an 
iocliiie;  of  about  ''ij;  .'it''.rise..J.^::"' .  .  -'^V  ■'-.'^i/v;.;. '■..■>:'. •< 

Tlie'testsu'ere  conducted  tfpon  tlie  different  types  of  freighi 
car;  trucks  and  <ii»?crent  nioditkatjons  Of  the  same  type  of 
truck,  uliich  hail  been  taken  from  ujidcr  cars  in  regular  ser 
vice  .-•. -Tliete'xvCT*  24  tr  ticks- tested.  The  brake  shoes  aiid  brake 
Jii^ams  were,  removed  to  cKnihiate  a)iv  friction  that  niiglit  result 
from  the  contact  of  the  shoe,  with  the  \\  heel. 
"..In    besinniiiss  a   te.;<t   tlic  .tru  weighed,    was 

tfien  l>t,lHed  np  the  incline  to.  the  desired  height,  being  released 
a  number  ,..f  times  until  tbe  distance  it  wotijd  run  l>efore  stop 
ping  liecanie  constant.  Wiven  testing nn  the  curved  track  fivf 
'recc»rfl  -  ruiis- vf^ne I  rtiaiile,; and  when  'tc;«ti»g  V>h  .1  straigbt  level 
track  the  r»tii.s\ were  continued  from  ,f<nii^  t"  sis  h<nirs  by  al- 
ternately rtu^niijg  .t>K': truck  ^•tose  for  two  run>  and  sipiare  for 
hvT>  •¥tinsv  :  'ihe  vel'Vit^^^^^  At'  .-vhy.  point  wa=  deteniiined  by  nieau^ 
^■:    •.'•    eJeetri<rV<^ir^->y)'C<p:faphi';'':'-:'-.  ■  'V ''.•■■■  ■:-^'  ''■••-•'■ 

,  ,. .  fi!  ''Itfafiijiig  tlVe  re^'J^tance  .tti  pouii«.ls  jier  to^n  ;the  .folJo\yiui' 
.';  ;f*/rn)ufcn'  wa^ Mispd;;-'  -•'  :       -■;  ••■•■■;';'       •""    "•.■■■.  ■■■■.',       ":  .. 


'''M 

.!^i«:'^"-''. 


K:...^;:K.. 

--^■■,*^:.' ■■■:■■-- 


_.  .IJ,i-  ..rVirt-o  'in'  ].oiii»iis,"p«-r-';i;<lu.. .,,■■..     "-,'  '.  ';  ;.'' v 

V   .--    S.  liHiiilv   of   tr»ick'  in  '  fret    )«-i   4'iNniH: 
.VV.  •:-  T,*,t4|- «,.if1it   of  tna-k    '     - 

W,   .     \V..i-iht   .;•!"  whvtlV  in).l-  .n'vlv--   '    : 
-/J*  ,    ,  \y.(  iL'In   •if   tnick  ill  tiJir^., 

.1|:,^.- -Ikii'Uii-  <.»■  \v1m<  1  in  fi'V-t,.  .;'•  ■•:'■ 

■- .K'  ^  Total  kiiit-viv.  •■tn-r.fjy..  ;■  ■■.'.. 

..■K'l.".'  KiTiiIti"'  •■TV'V'.V  'i'  -*t>y  JMiiut  <if,..lr;iik    . 

K;^,:  .  KiiTvlir.i'iii  ivy.  :it   Jill. illiic'ijuint  V>f   tr;utc. 


.  ...  .-,_   _^  .--....  .  ..T.  ...     .-•,...^■.■1.       ..••••....L,]..'. '.Ilk       ...        II.  .l.l\,.^  .,.-. 

■■:,''  :lr^'.l.,'j--i;t'i  Vio<-tK-.fiii-rKv..'  ^;':.;-'r--.    ':';.  ".;.'^  j '■  ;'  •  .  ■■.■■.■■.',. 

'•:■.■.  v^.O-rt '^7.'  !••  H.i;lh    uf  U:n-\i    if%  (iMt.(ifr''-^\m4.  tht'/^  ^fettH'tic.i  int'Tpy 

'..■■■   'l^i'^       v»-;iv...  ••lu.-iim.. I..  .,_..'■  '  ■  '',."••.  ■■".■,■'■..■.,    ;.;■■•■.'■.      \- '  ■^.  •    ■:■  ■ ';' 

■  "5=.^  AA't-raiJi-  t«rr<;    i'li.  pi.iiii.l^  riVtiiM!  rtri  tiif'.iriirk:.' "'■v  A.  ^-'i  ■."■.■. 
•,.  0  :r?r,  Ra.it«i<.  ."f  >ivi^)ti«n  iti  '(fi-l  «f  ,:V  rwr  ..t:..«Ii<,vl/;uur';ny1ri^-^^ 
:;^  ■.•.-.■  V'.,^   •^■■■,-:-.-.tfll-.^i'cn,l.«:r-liti<;.  '■(    tin-    .-wlc.      ii ,  «.•>«. nFVi'-r.lrA't.i    kn.iiv    tlii.. 

•,''.■.;•-■•■;..  'i'-.;'  ^.   t^iUw  'of-^iyvation.  ill,  ov.Ior.  t'i>  0»t>-iji>r>ru  tht-'Kijiftic  i-iurpv 

•'!.'■■  '■■''J  ]■'..'■:  .,j'i'  t'j'.--''.,tr»irk  thu"   to  ,  l.Ii<.-  TfVJ.'ition    of   tlii-'   wIii  t'ls'.  .iii.I    axli-> 

■      '  ■•  ■  "■:'^' '■  0  ••   "''^''■''^   *•'*>'  'lotK'   c-x|KriHii  litnliv  by  .^\vi»ii>iiiir  ..'i,  Ji.iir.-.  .-if,  wlvc!- 

■      ■       ainl-  ,nx.lt;«:35s'a  />t»id<il'''tt>  aw/l  jKinjf.tlit-  toviiinJn^.  .' 


<?.*i-G- 


/ 


.'."  f  -«»• 


,,—  :?.=':■■■ 


'  i^  Time  ot   a   sit^iTe*.a•«■^l^arioll,       .,,...      ......v    .  .;      ... 

-::;.  1>t.>.taiHv    in    fix't  .irorti   ceirtcr' line,  iof  .'aitlj?  "1,10 V^yiir.4<iM'lt?-iM|).e 

■  ..     .       ,  Hllljxjjts*  ■  ■'.•  .  '■•■>■•-."'■''.■. V    ."•  ■•■I"'    ...■^!  '->■.' 

. '  .^': ....'  i'-K't'^  Ra<ltu-  of;  jty  fstiort  .about  the  poiut'  of  sitiipi.irjj    '.v  ;.: 
■  liie  t-adius  of  gyt^atioti  as  obtained  for  a  pair  of  j'oo  lb.  33-in. 
cast-iron  \v]kv1.>  and, their  axle  was.  .573   ft..  an<l   for  a  pair  of 
3;V»n,   Davis  'ca$t-sttei    wheel.*  and  a^To.vvas, 5591^^^^/^^^^^^      . 

-.Pot  rec&rdini;  tin.-  ifiovttmnt  Vtf  the  side  frames  relative  tp 
each  other, two  methods  were  i;t>ed.  one  irnnsi^ling  of  measuring 
the  increase  and  .<lt'crease  in  length  'vf  the  diagonal  from  the 
top  of  one  imiriial  box  t«>  tltc  atliet",  whicli  Avas  di  i!u  liy  liax  ing 
u ^^vo.Wltpn;  arm  V.arryinjr   a   ptendl  at  '6n<\ .  tt.nl":  pi\  ■  'ted    to    the 


coriR-r  ca>iing  on  the  truck  and  niiciiing  diagonally  across  to 
the  other  corner.  This  pencil  recorded  its  movement  on  a 
.card  attached  to  tin  truck  frame.  The  second  attachment  con- 
>isied  oi  two  li;irs  of  iron  f;i-lined  on  toji  of  the  journal  boxes, 
OIK'  of  wliieii  h.'icl  .1  (Ml  lieg.  IkikI  ;mi<1  reached  across  the  track, 
ami  carried  a  snitahle  board  "n  whicii  was  fastened  the  card. 
The   other   I>ar   constituted   a    -iip]>ort    for    the    free   end    of    the.:.' 


lir-.t    liar    ,ind    was    nnuppid    uitli    ;i    suitable    arrangement •  for-. 
-iKilclinii    .1    |n  ncil.       I  hi-    w^inid    record    ihc   ixact    motion    of   ot>a. 

side   Irani*;  with   respect  to  tin-  other.  ■: 

J)urinK-  tli*-'  t«.v*ts  it  was  foiniil  tiutt  a:. Itxifte  truck  would  gO' 
'jri.t.:t  of  square  oil  a  curve  <o  tiiai  the  ilHiigi-  "f  mie  w  h(.el  would 
^br  "ill   of   I-'nc   witii   the  tlnvee-  of  1!  e  wh«-<'l   ill    ironi  t»l    it  very 


flSH§ifl 

mi             A  ff,..''^'^ 

■■"^^ •- 

■>!.-' 

m 

IHE^^^  .'-*^***:  JBHI 

r    ■ 

f^ 

• 

1  ifc  1  i-.k  M 1 M  X  (.;    M  ( ivE  \ti:  x  t'  o*-  ?  1  i>k  '  fr.a  m  ks  . 

iiolicealiK.      A    straight    eilu'e   placed   .igaiii-i   the    rim   of 'one   of  ••. 
the  wheels  in  oiu-  te-t   >io(id  ;iway  -','4    in.   from  the  rim  of  thi?: 
following  wheel.  •■,,•■■..•■. 

Sonie  of  tile  result-  ohtaiinil  on  the  eur\e(i  track  from  twO.''... 
«,>f  tin.-  trucks  running  loo-e  aii'!  ri'^id.  a>  imlicated  in  the  lasff.' 
Colunin.   are  given   in    I'ahle    1. 

1  ruck    A    was    an    ixperinieiual    areii    liar    truck,    conforming 
clo-ely   to   standard   )iractice   in    its   de>i','n    ;iud   construction./'-,-.lX.V. 
had  a   specially  constructed   cast  -teel   liol-ter   which,   JA-ing  c6n-.  ' 
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^ 

y<  ;.^-.. 
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TA6LE  L 


■  .'■Te»t''-v 

-"Tnw*  .; 

Whwis 

Am  niK!'  Spci'il  in 
IVit  Pit  ^I'cotul 

Am  rajio  Spri-d  in 
MiLs  Pit  Hour 

Kiiiolic  Kntrcy  in 
Voot-Poumls 

Loss  in 
Kinetic 
I'jierity 
on  Curve 
Kt-Lbs. 

Total 
Fitrce  on 

Truck 
on  Curve 
Pound:) 

Re.sistanoe 

on  Curve 

Lbs-Ton 

■" 1 

HeMstanro 
on  C-uivr 

1 

T<i<al 
Atoveliient 

At 

Bt'ainnitij» 
of  Cur\e 

At  Kn.t 
of  C'ur\c 

of  (  urve 

Al 

B<>Rftinint! 
of  Curve 

.\t  TCikI 
of  Curve 

Corrifti'il  toj      of  ."^ule 
Lewi  Track'      Frame 
l.f»<.-loil     :       Iiu'lies      } 

\ 

II 

III 

IV 

\ 

VI            VII 

VIII 

I.\ 

X 

XI 

Xll 

xiii  !  XIV  ; 

: 

1                A 

1  and  2 

33.84 

26.80 

23.07         18.27 

240,442 

154.550 

91.880 

302.95 

4S.3U    ;     22.69     :     Noni- 

.            1  .                .   .              ( 

2               A 

I  and  2 

31.33 

24.92 

23.40         10.99 

251.208 

132.:JS4 

1 18,884 

391.93 

63.21 

37,5» 

:;i.7S    1 

:"^dt,:::: 

--'A-  ^ 

land  2 

27.83 

Io.U6 

18^7 

lOXJa 

165.115 

52,2S0 

112,835 

372i)0 

mm: 

*i^- 

:/;*:»§::■ 

I 

A 

1  aii.l  2 

27.87 

18.00 

19.00     1     12.04 

107.137 

74,039 

93,0'.>8 

3(Hi.95 

49  (>3 

23.33 

■ 

Xoih^ 

5 

A 

1  and  2 

24.09 

13.74 

10.83 

9,37 

131,.');}3 

40,013 

'.H).920 

297.69 

47,65 

::2VH5 

N\>tu« 

(i               A 

i 

1  and  2 

24.-. 3 

9.32 

10.73 

tt;34 

128,280 

18,510 

109.7<>2 

301  .(S9 

58.36; 

•32i6(J 

;-  3.78 

7               A 

1  and  2 

22.98 

11.01 

15.07 

7  50 

113,532 

20,087 

87,475 

288.31 

46  03 

't»).35    i    \,w 

^ 

A 

1  and  2 

22  98 

4.17 

1.J.07 

2.84 

112,470 

3,701 

108.775 

358.63 

57.84 

32.14     ^     3.76 

■r-::..^}-  X 

:^---P^  ::;^^ 

1  and  2 

23.80 

11.84 

10.25 

8.08 

213,254 

52,773 

100,481    !   529.11 

46  J5. 

20.85     i     Nonr 

10 

B 

1  and  2 

23.G(i 

5.30 

16.15 

3.02 

210,780 

10..-.72 

2(K».214 

600.11 

57  70 

32.00          3.78 

11        1        B 

1 

1  and  2 

2.")..-j1 

10.80 

17.42 

7.37 

245,IX)1 

43,<.»06 

20i:(H>3 

(iOSjOl 

57.95 

32.25          3.78. 

J  - 

12       1        H 

1  and  2 

2.X31 

14.74 

17.25 

10.05 

241.183 

81,796 

158,388 

525«^5I    ■ 

■   45;<I5 

^iO.23 

Xonv 

i;i      !      li 

I  and  2 

28.44 

19.39 

19.39 

13.22 

312,0r>6 

141,(">.>4 

Mxm. 

563  80 

4y.28'- 

23..>8 

XotH' 

14 

B 

1  and  2 

28.24 

l(i.4ti 

19.25 

11.22 

300.257 

102.001 

19S.25:5 

0.53.05 

57.43 

;jl  13 

3  78 

■\::;15.-;: 

"X'^-  v> 

I  an.l  2 

34.90 

27iSl 

23-7» 

18.75 

458.594 

284,993 

173.601      572;57   1    5(K49 

"•■^4.7».:-' 

/  Vone, 

tsidv-rahly  licavicr  tlmii  it-pninifuily  u^^^ 

tpui'lv    T2,j;j9  Ijis. ;   j^i-^  stxritig  iilahk  ^tas?  used,;  ■!  Jl^lic  tract  ^ivSA 
650    11)?.    east-imn   wliceb.      The  .  \vhtt1  -Wsf-    \va<    5  'ft^  ^^'itj; 
1  AUlrough.tlie  wIkcIs  wvre  cast  si'vcral  vfatrs  ;igo,  Hk-v  were  n<>' 
wprii,  nevVF  Ivaving  bcteij  in  service  e.xcelit  pn  the  exp^rhuenial* 
track.     Tlie   treads   and   flanges    wcrts  jit  good   coMditiOn.      Fhc 

^wheels  taped  slightly  larger  than  the  staiwl.nrdj.'^-itJ.  wheel. 
-Itiick  B  was  the  sanit  as  \,  with  the  exception  that  ;a  casting 

,, Weighing    io,3l56!  ife  Avas'  adtlcd,  thits  inalcing ; its:  total  weight, 

■  '2^.886  lbs.      .   ■  -  ;-'v-:V'^;: '•■■•;  .-■,    -X^- y\\VS>?\:'Xy''^^ 

\\\  tlie  table  tl>c  first  tcti  c<»himns  are  .sieifTekplanat'^ry.     Co^ 
nriui  XI  was  obtained  by  (livicHiig  the  vatnes  in  Cohtnitv  X  by  ~ 
7^2)^  tt-,  (iiis  being  the  length  of  tlie  onrve.     O'lnnni  Xir  was/; 
obtainerr  by  dividing  the  vaUus  in  Oihmin  XT  by  llie  weight  of 
the  truck  in  ton*,  and  C'lliman  X  lllwas  obtained  b\'  sHbtracling 
/i:6rti  the, valites  in  Co'tUTiW  XII  .>5.7  His.;,  the*   t'orce  Jiecessarj'- 

ito   overcome  the  t'esi.stance   dite   to  tJie   rise-  in   gradtv  -,  \      ;,.,:; 

I      In  order  to  show  ntore  clearly  the  felation   lK.-tween  the  tct 

•  sishtncc  lir  piM0ds  p  ainonitt;  that  ;th«' 
tru(^k,  g«fts  o>rt  ot  sqitarc  resitlts  of  all.  t<>sts'  on  the  curve; 
tr.ick  V\ ere  |d( ttted.  'jJhe  viihiv.s  were  olHained  by  dividing  tlie 
valuvs  in  Cobnnn  Xl\'c)f  table  I,  by  ^.  ibe  a-smnptioii  beiiig 
ii|adeth;it  the  ai^joitnl;  that  the  tt«c|k^^^^  put  of^jjare  is/giquial 
to  onv-baif  of  the  recorded  njovenient  of  tlie/side  irttnto-s/wTtli 
respect. /to  c.'ich  other.     During  a  mnnber  of  te^ts  ait  >>ti*erver' 

. rptk-    the    truck    aiid    observed    the    niovenient    of   the    fec<>rding 
.pencil,  wli'cb  seemed  tpimdicatG  that  the  aniOmtt  that  the  truck 

•  went  "ut  iif  Mju.ire  \vas  jiractically  tlie  satne  for  both  the  > »nt- 
w;ard;in<l  the  inward  trips  around  the  curve.  The  results  were 
plotted  in  the  order  in  Avliidi  the  trucks  went  OMtoJfsqiiarie,- 
and  it  is  apparent  that  tlie  friction  in  pounds  per  foil  on  thi^r 
curve  decreased  in  the  same  order.  To  more  clearly  show 
this,  all  of  the  results  of  tests  have  been  svpa rated  into  five 
rgroiips.'nvcsc:  groups  were  selected  accorditig  to  -  the  amount 
that  the  trucks  went  out  of  snnare.  The  average  rcr-istance  in 
pouiids  |)er  toil   fur  each   group  were  plotted  and  are  shown  in 

jtlie  Ticcompanying'  iltu>irati(in.  It  is  evident  that  the  amount  that 
thetruct  wetit  but  ,v>f  square  liad  very  httle  effect  on  the  resist- 
atic<i  .ill  potinds  per  ton.  tintil  the  trijck  was  at  lea$t  t  in^/c^ 


♦if-  squitrfe.  ^I'he  -rcM^^^^  irucjc  r^was;  io**;'* 

square  bc'tween;  I  atnl  i)  j  iii;  ^»«}«d  tbe.iticfease:  in  ,t<^ 
;  to  :be    !o.o()   lbs.    1  iVer   tlie    re.S]«lahce;  vyflTered    when   the   trucks 
;  W:<.'re,;:OUt  of  stpiarc  Jess  thmi:  J-j  vii, :  ^i  that  there  sfecnis  to  be 
■^soivk'wlief e^near  i  iii;;a  i»oiijt,;?uclv  tliat  if  the  truck  gets  oirt  of 
S(jij;irei  beyond  it,  tlie  re^istatjce  i?i;;i|>ontids  p<T  toil:  is  materially 
iticivasedl    111  orrfer  to.  <lislingt«slv  l>etw*eii  a  square  and  l>ose 
truck,  in  view  of  tJie  tV^EcgomM^  it  w-as  asstuHed  that  all  trucks 
tvitecl  that :  went  out  of,  squafe  "f  ii  i<^,  of  CieS^;  Aspuld  he  classed 
as  se(u.aTe  trucks,  and  all  of  thosiv  tl^a^  weiit  otit.qf  square  inore 
thaif  i^j   iu.  wmvld  be  claS^i-d  as  U>o^  tnfccks.  -  /  '  " 

All  of,  the  vatijcs  of  the  t«:^sti  ohtauied  for  trucks  that  w«it. 
Out  of  iqitare  iess  A\\An  Vj  im/Wifrc;  arir^s^^  a  resrstanee 

<«f  J4.(ri^  lbs;  per  loll.  iibTaiiJed;     .\l?fo  the  Yesuk  :f       all  tests  oi 
lo'^^v   triuks   were   average<l  r.inCt  va  TCs^i^tairce  of  ^8.3?   lbs.  per 


-    Reiisfance  in  Pounds  Per  Ton  on  Curtie 
0  K>  20         30       -*7       ' 


'^Jn/tk  i>i/fofsfvani  o^ir  Z  inches' „., 


-i-^r^Tn^k oi/fofsfuane  be*m»tn  land  /^inches    > 


-■^^Jruckdufofsqvarebe^jiyeen  ^ond tirich 


tai;lh  01-    TKnrk  Ki:>i.STAXCK. 


ton  was?  bbta»ncd.These  iwtj/  av^ifwge  Vesistauees-  lor  square 
and  loose  trucks  have  been  plotted,  together  with  the  average 

resistance  on  the   short   tangeflt,   wlvich  resistance  amounted  to  : 
6.38  lbs.  per  ton.     With  the  tangent   resistance  as  an  origin,  a 
straiglit  line  was  drawn  between  the  tangent  resistance  and  the 
two  curved   resistances  as   shbwit,  the ;  irppir-  liWe   rcfireseiitiiig 
results  for  loose  trucks  or  thost  /getting^  ptit  of^  square  t^i  Sit. 
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or  more,  and  the  lower  line  representing  the  square  truck  or 
those  getting  out  of  square  >4  in.  or  less.  These  two  lines  were 
drawn  straight  because  it  is  generally  accepted  that  the  resis- 
ance  due  to  curves  is  in  direct  proportion  to  the  degree  of 
curvature.  From  these  two  lines  it  was  computed  that  the 
per  cent,  of  saving  in  favor  of  the  truck  .squared  varies  from 
7.9  per  cent,  on  a   r   deg.  curve  to  36.5  per  cent,   on  a  26  deg. 


curves,  tlicrc  will  then  be  available  data  as  obtained  from  four 
different  degrees  of  curvature,  whereby  a  more  satisfactory 
comparison  can  be  made  between  the  resistance  of  square  trucks 
and  loose  trucks  on  different  degrees  of  curvature. 

The   complete   report   on   the   tests   liave  been   published   in   a 
very  attractive  illustrated  booklet  by  the  American  Steel  Foun 
dries. 
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A  WELL  DEVELOPED  TURRET  LATHE 
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KESISTANCE    FOR    PEOREES    OF    CURVATURE. 

curve,  and  taking  4  deg.  as  tiu-  average  main  line  curve,  the 
saving  is  20.3  per  cent,  in  favor  of  the  truck  squared. 

On  the  600  ft.  straight  track  tests  were  also  made  with  non- 
mated  wheels  on  the  same  a.Klc  (Trucks  Ai  and  As).  The 
results  are  given  in  Table  II.  It  will  be  seen  that  the  resistance 
under  these  conditions  is  very  decidedly  affected  by  the  condi- 
tion of  the  frame,  i.  e.,  loose  or  square.  In  Truck  Ai  the  wheels 
taped  under  or  over  the  standard  as  follows:  Wheel  No.  i, 
13/16  in.  under;  No.  2  on  same  axle,  3/16  in.  under;  No.  3, 
J^  in.  over;  No.  4,  5/16  in.  over.  On  truck  Aj,  No.  i  and  2 
wheels  were  the  same  as  above,  but  No.  3  taped  54  in.  under, 
and  No.  4,  3/16  in.  under. 

From  these  tests  it  would  seem  that  where  the  wheels  of  the 
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Date 

Average 
Temp. 

Initial 
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Miles 

per  Hour 

Number  Runs 
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Average  Distance 
Truck  Traveled 
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in  Favor 

of  Square 

Truck 
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Loose 

Square 

Loose 

Square 

of  Square 
Truck 

I 

II 

Ill 

IV 

V 

VI 

VII 

VIII 

IX 

X 

A 

l&-29-'10 

44° 

23.07 

15 

12 

4288 

4315 

27 

.62 

A 

11-  2-'10 

47° 

23.62 

12 

12 

4398 

4406 

8 

.18 

A 

11-  3-'10  1       41° 

1 

22.41 

15 

13 

3935 

3966 

31 

.78 

Kx 

11-  5-'10 

47° 

24.46 

20 

20 

3928 

3957 

29 

.74 

A> 

11-  7-'10         67° 

24.22 

12 

11 

4888 

4920 

32 

.65 

At 

11-  9-'10         70° 

23.63 

6 

6 

5097 

5254 

167 

3.07 

Aver. 

4422 

4469 

47 

1.06 

TABLE   II. 

truck  are  not  well  mated,  a  method  of  construction  which  will 
hold  the  axle  perpendicular  to  the  track  will  tend  to  slightly 
reduce  the  resistance. 

The  tests  so  far  conducted  have  suggested  several  interesting 
things,  which  could  not  be  developed  owing  to  the  lateness  of 
the  time  in  the  fall,  so  it  has  been  decided  to  continue  the  tests 
next  summer,  at  which  time  it  is  hoped  that  sufficient  data  will 
be  obtained  to  clearly  demonstrate  several  mtcresting  as  well  as 
important  matters.  To  this  end  three  additional  pieces  of  ex- 
perimental track  are  being  con.structcd,  having  a  curvature  of 
3,  6  and  12  deg.  respectively.    After  tests  are  run  on  these  three 


In  the  design  of  the  handsome  tool  shown  in  the  accompany- 
ing illustration  the  Indianapolis  Machine  Tool  Co.,  of  Indian- 
apolis, Ind.,  has  worked  out  a  machine  embodying  many  un- 
usual features  of  sterling  merit,  and  one  which  at  the  same 
time  maintains  an  entire  exemption  from  criticism.  It  is  notice- 
able in  the  photograph  that  the  lathe  is  adapted  for  heavy 
chucking  and  bar  work,  and  the  combination  of  strength  and 
rigidity  so  plainly  apparent  insures  its  capability  for  rapid  and 
accurate  duplications.  That  it  is  heavy  enough  from  a  general 
standpoint  to  take  care  of  the  most  severe  strains  without  injury 
is  prominent,  and  the  convenient  arrangement  of  the  controlling 
and  operating  levers  is  particularly  pleasing. 

A  study  of  the  details  of  this  interesting  machine  will  afford 
a  good  indication  of  the  progress  made  in  the  development  of 
turret  lathes,  and  will  forcibly  attest  to  the  ingenuity  of  machme 
tool  designers  in  so  effectually  eradicating  the  points  of  weak- 
ness which  were  so  prominent  in  the  years  following  the  intro- 
duction of  this  useful  appliance.  In  this  instance  it  wiil  be  noted 
that  the  bed  and  lieadstock  lousing  are  one  casting.  The 
former  has  heavy  flat  ways,  and  in  addition  to  a  lateral  rib 
through  the  center  has  cross  ribs  every  13  inches.  The  con- 
struction, so  far  as  this  particular  feature  is  concerned,  effec- 
tually eliminates  any  possibility  of  deflection  in  the  bed  and  at 
the  same  time  insures  the  strength  which  is  necessary  to  with- 
stand the  varying  stresses  to  which  machines  of  the  turret  type 
are  subject. 

The  drive  is  either  by  belt  from  one  or  two  speed  counter- 
shaft or  by  motor,  either  5  or  TA  h.p.  In  the  case  of  belt 
drive  it  is  from  a  4  in.  belt  to  a  16  in.  pulley,  which  drives  the 
high  speed  shaft  480  r.p.m.  with  a  one  speed  countershaft.  If 
one  of  two  speeds  is  desired,  the  high  speed  shaft  on  the  second 
speed  would  be  384  r.p.m.  The  single  belt  drive  mechanism  is 
separate  from  the  lieadstock  proper,  and  is 
fitted  into  a  housing  cast  solid  with  the  bed 
and  headstock,  so  that  the  whole  mechanism 
may  be  removed  in  case  of  repair  or  adjust- 
ment. This  mechanism  is  composed  of  two 
friction  gear  drives,  the  latter  being  to  the 
intermediate  shaft,  giving  two  speeds  for- 
ward, which,  with  the  four  mechanical  changes 
in  the  headstock,  gives  eight  speeds  forward. 
There  are  two  double  friction  clutches  in 
the  headstock,  one  a  band  friction  in  the 
driving  mechanism,  and  the  other  a  cone  fric- 
tion on  the  intermediate  shaft.  Those  in  the 
driving  mechanism  are  on  a  shaft  which  runs 
480  r.p.m.,  and  those  on  the  intermediate  shaft 
are  on  a  shaft  which  never  runs  less  than  240 
r.p.m.  In  both  instances  the  locking  mech- 
anism is  such  that  it  gives  all  the  effect 
of  a  positive  clutch  without  the  disadvan- 
tages. The  wearing  parts  of  the  friction  dogs  are  of  tool 
steel  properly  hardened,  and  through  these  frictions  the  opera- 
tor is  always  in  absolute  control  of  the  spindle  and  chuck.  The 
main  spindle  is  of  40  to  50  point  carbon  steel,  with  3^'i^  in.  hole. 
Its  bearings  are  of  bronze  of  ample  proportions,  adjustable  for 
wear,  and  provided  with  ring  oilers. 

The  turret  embodies  several  ingenious  and  novel  features. 
It  is  of  the  hollow  hexagon  type,  12  in.  in  diameter,  with  six 
holes  bushed  to  3J4  •"•  One  lever  operates  both  the  lock  pin 
and  clamp,  and  six  automatic  stops  are  provided,  one  for  each 
face  of  the  turret,  the  latter  being  drilled  to  receive  the  various 
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tools.  One  revolution  of  the  pilot  wheel  moves  the  turret  one 
inch,  thus  giving  the  operator  an  immense  leverage  m  coming 
up  against  a  heavy  cut.  A  sight  indicator  is  also  provided  to 
advise  the  operator  of  the  depth  of  the  cut  should  he  desire  to 
use  it  after  the  automatic  stops  have  operated. 

Power  rapid  traverse  is  provided  for  each  carriage.  This 
mechanism  operates  instantly  at  the  rate  of  40  ft.  per  minute, 
and  stops  immediately  when  thrown  off.  The  traverse  for  each 
carriage  is  entirely  independent  of  the  other,  and  can  be  oper- 
ated either  way,  regardless  of  what  the  other  carriage  is  doing 
or  whether  the  feel  is  on  or  off.     In  operating  the  power  rapid 


HIGH  EFFICIENCY  IN  SAND  BLASTING  AND  PAINT 

SPRAY  WORK. 


The  advantages  of  the  sand  blast  for  many  classes  of  work 
have  been  accorded  general  recognition  for  quite  a  long  period, 
but  the  adoption  of  such  apparatus  has  not  proceeded  hereto 
fore  with  the  rapidity  which  might  be  looked  for,  largely  011 
account  of  the  excessive  cost  of  the  machinery  necessary  to  do 
economical  and  efficient  work.  :      ■     K',.  "r  •     v 

The  sand  bla.st  apparatus  herein  illtistrated,  whicli  is  a  product 
of  the  Mott  Sand  Blast  Mfg.  Co.,  of  Chicago,  111.,  through  the 


THE     NEW      INDI.XXAPOLIS    TURKET    L.ATi:t, 


traverse  none  of  the  headstock  gears  or  feed  gears  are  used, 
so  that  neither  the  pilot  wheel  on  the  turret  slide  nor  the  hand 
wheel  on  the  tool  post  carriage  turn  or  move  in  either  direction 
when  the  rapid  traverse  is  thrown  in.  This  power  rapid  tra- 
verse mechanism  is  driven  from  the  main  driving  shaft  of  the 
machine,  and  does  not  require  separate  couiitershaft  or  motor. 

The  tool  post  is  of  the  four-sided  heavy  turret  type.  It  will 
carry  four  tools  at  one  time,  and  each  is  independcnliy  adjust- 
able for  height.  This  tool  post  can  he  clamped  in  any  desired 
position,  or  locked  in  any  of  eight  different  positions.  It  is  ol 
very  rigid  construction  and  has  a  double  acting  clamping  device, 
both  inside  and  outside,  so  that  broad  faced  tools  can  be  used 
to  advantage.  Both  cross  and  lateral  power  feeds  are  provided, 
and  it  has  a  rapid  traverse  altogether  independent  which  will 
operate  either  way,  whether  the  feeds  are  on  or  offi"    ■, 

The  tool  post  carriage  is  of  the  side  carriage  type,  liaving  a 
bearing  on  the  front  way  5"8  in.  by  24  in.,  with  a  long  taper  gib 
on  the  side  of  the  front  way.  It  is  further  gibbed  to  a  60 
degree  angle  on  the  lower  side  of  the  bed  to  take  care  of  the 
cross  strain.  In  this  side  carriage  construction  the  bearing, 
which  on  an  ordinary  engine  lathe  goes  on  the  back  way,  is 
simply  transferred  to  a  bearing  on  the  bottom  of  the  side  of 
the  bed,  thus  getting  the  cross  slide  out  of  the  way,  and  giving 
the  full  swing  capacity  to  the  lathe.  This  permits  the  tool  post 
to  pass  the  chuck  and  the  turret  to  come  up  flush  with  the  latter, 
doing  away  with  the  necessity  of  long  overlianging  tools 

Minor  parts  of  the  machine  have  not  been  ])y  any  means  neg- 
lected in  the  refinement  which  has  been  achieved  in  this  design. 
Particular  attention  has  been  paid  to  lubrication,  which  is  as 
complete  as  possible.  The  oil  pans  are  cast  iron  and  placed 
at  such  a  height  from  the  floor  so  as  not  to  inconvenience  the 
operator.  All  pans  drain  into  the  large  pan  in  the  center  of 
the  machine,  which  contains  a  strainer.  From  this  the  lubri- 
cant flows  into  the  front  leg  of  the  lathe,  which  acts  as  a 
reservoir  and  from  which  the  oil  is  pumped  back  to  the  work 
by  means  of  a  rotary  pump,  located  on  the  back  of  the  ma- 
chine and  driven  from  the  rapid  traverse  shaft. 


elimination  of  elaborate  and  useless  parts,  and  other  changes 
tending  foward  the  utmost  simplicity  in  design,  effectually 
overcomes  this  latter  objection,  and  represents  the  highest 
development  which  it  has  been  possible  to  secure  in  this  ex 
tremely  valuable  appliance.  Its  efficiency  is  just  as  great  at  the 
end  of  one  or  two  hundred  feet  of  hose,  as  at  the  end  of  .1 
ten  foot  section,  and  it  has  a  very  great  advantage  in  the  fact 
that  there  are  no  devious  and  crooked  pipes  to  clog.  The  air 
takes  up  the  sand  and  carries  it  along  in  a  straight  line.     The 


A  Little  L.ard  Oil  rubbed  on  hardened  and  polished  steel- 
work, which  is  to  be  drawn  on  a  plate  over  an  open-forge  fire, 
will  prevent  the   smoke   from   obscuring  the  tempering  color 


MOTT    I'M  NT    .*;PR.\VING     M.\CHINE. 

flow  of  sand  can  always  be  adjusted  to  the  exact  volume  l)ost 
adapted  to  the  work  at  hand.  As  an  illustration  of  the  effici- 
ency to  which  this  machine  has  been  raised  it  may  be  said  in 
cleaning  steel  cars,  one  man  and  one  machine  clean  an  average 
of  three  cars  a  day,  ready  for  the  painters.  This  work  by 
hand  would  require  forty  men,  and  the  sand  blast  does  a  better 
job,  the  sand  cleaning  where  hand  tools  cannot  reach. 
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The  same  principle  invulvcd  in  the  construction  and  operation 
of  the  Mott  sand  blast  has  been  also  successfully  adopted  by  the 
company  in  the  application  of  paint  by  the  spraying  process. 
An  idea  of  the  economy  in  time,  labor  and  material  may  be 
gained  from  tests  showing  that  an  operator  may  easily  spread 
40  gallons  of  oil  paint  of  60  gallons  of  mineral  paint  in  one 
day.  under  20  or  35  pounds  pressure,  with  a  25-foot  length  of 
hose.  The  flow  of  the  paint  can  be  regulated  to  suit  the  work ; 
the  paint  being  mixed  automatically.  The  air  that  reduces  the 
paint  to  a  spray  at  the  same  time  serves  the  purpose  of  main- 
taining it  at  uniform  consistency  in  the  tank.  The  sand  and 
paint  machines  arc  practically  the  same  m  constructive  details. 


A  NEW  RADIUS  PLANER  ATTACHMENT 


In  machining  motion  links  and  obtaining  the  proper  curve  in 
the  slot  several  requirements  are  absolutely  necessary  in  con- 
nection with  the  device  to  be  employed  for  the  work,  and  these 
may  be  briefly  enumerated  as  follows : 

1st. — An  absolute  correct  circle  radius. 

2nd. — A  rigid  construction  permitting  of  heavy  cuts  to  keep 
pace   with  up-to-date  tool  capacity. 

3rd. — A  wide  range  in  adjusting  the  rigging  to  any  radius  oc- 
curring on  motion  links. 

4th. — Absolute  absence  of  wear  on  all  parts  that  may  impair 
the  accuracy  of  the  curve. 

5th. — An  easy  adjustability  to  radii  of  any  length  and  of 
changing  and  rechanging  straight  planer  work  with  radius  cut- 
ting. 

6th. — A  concentrated  method  of  curve  cutting  in  order  to 
finish  the  whole   operation  in   one  setting. 

A  review  of  practically  all  of  the  various  machines  and  meth- 
ods which  have  been  tried  at  different  times  with  a  view  to  ob- 
taining something  that  would  permit  rapid,  accurate  work,  and 
of  such  construction  that  wear  would  not  interfere  with  its 
exactness  has  led  to  the  design  and  construction  by  H.  B.  Un- 
derwood &  Co.,  Philadelphia,  Pa.,  of  a  new  radius  planing  at- 
tachment which  has  many  features  of  exceptional  merit. 
•  This  radius  attachment  allows  very  heavy  cuts  and  stands  up 
to  the  limit  of  the  machine  tool  without  injury.  After  the  link 
has  been  planed,  milled  around  the  edges,  the  end  clearances 
drilled  and  slotted,  it  is  set  up  on  the  chuck  table  and  the  center 
block  removed  by  parting  with  two  tools  simultaneously.  This 
parting  operation,  including  setting  up  link  and  lifting  out  block 
after  i)arting,  has  been  done  on  a  15  h.p.  planer  in  35  minutes, 
the  link  of  hammered  steel  314  inches  deep.  After  parting,  the 
slot    is    finished    by    side    tools    kept    steadily    in    the   other    tool 


AMPLICATION    OF    THE     UNDERWOOD    RADIUS    ATT-UHMENT. 


top  plate  always  in  the  direction  of  the  reciprocating  movement 
without  giving  a  resulting  force  with  the  tool  resistance  other 
than  parallel  to  it.  The  oscillating  component  of  the  mech- 
anism is  allowed  through  an  enlarged  pin  that  surrounds  the 
square  block  kept  down  by  a  cover  plate.  An  enlarged  eye  en- 
gages around  the  pin  and  with  a  retaining  ring  forms  on  its 
top  side  the  setting  table.  For  setting  up,  the  link  is  lined  up 
to  a  center  line  marked  on  the  chuck.  Owing  to  the  very  small 
amount  of  stress,  the  radial  bar  is  a  tube,  and  being  compara- 
tively light,  is  easily  handled.  It  permits  of  adjustment  to 
radii  of  different  lengths  by  means  of  a  guide  that  is  double 
pivoted  in  a  post  sliding  on  a  foot  plate  perpendicular  to  the 
planer   direction. 


PORTABLE  ELECTRIC  DRIVEN  GRINDER 


Portable  grinding  machines  in  recent  years  have  been  ac- 
corded much  favor  by  shop  superintendents  and  master  mechan- 
ics in  view  of  the  wide  range  of  work  in  which  their  use  is 
permissible,    and   which    with    the   appliances    formerly   at    hand 


necessitated  tlie  removal  of  the  part  with  the  attendant  loss  of 
time  and  expense  Tiiese  tools  iiavc  proved  ot  exceptional  value 
in  the  dressing  of  steel  castings,  which  are  now  so  generally 
embodied  in  locomotive  construction,  and  treat  with  equal  fa- 
cility frames,  wlieel  centers  and  other  parts  whicii  may  not 
require  planing  all  over,  but  should  still  be  "burred"  or  roughly 
hnished. 

.\  remarkably  compact  and  efficient  example  of  portable  elec- 
tric grinder  is  that  herein  illustrated  of  3  h.p.,  which  is  a  recent 
output  of  the  United  States  Electrical  Tool  Co.  of  Cincinnati, 
O.  It  is  used  to  considerable  advantage  in  in  railroad  shops  on 
several  jobs  wliich  without  its  assistance  would  be  attended  by 
greatly  increased  expense.  One  prominent  instance  of  tliis  utility 
advanced  in  its  favor  is  the  preliminary  treatment  of  skid  flat 
driving  tires  before  turning.  In  many  cases  of  this  kind  the 
spot  becomes  ciiilled  so  hard  that  the  lathe  tool  rides  or  rounds 
it,  and  it  becomes  necessary  to  turn  below  the  spot.  Proper 
grinding  over  the  latter  obviates  this  difficulty  and  prescnes 
nuich  of  the  life  of  the  tire. 


heads  of  the  planer.  The  advantage  of  this  method  consists  in 
having  one  setting  for  l)locking  out  and  finishing  both  side^ 
and  in   the  absolute  correctness  of  inside  and  outside  radius. 

A   square  block  which   is  integral  with   tlie  bottom  plate;  that 
is  fixed  to  the  planer  table,  transmits  the  -driving  power  to  the      year,  a  decrease  of  143  miles. 


New  Main  Line  IUut  in  1910. — Official  returns  from  nearly 
all  the  railways  in  the  United  States  siiovv  that  approximately 
4,122  miles  of  new  main  railway  line  were  built  in  the  United 
States  during  llie  calendar  year  lyio,  as  compared  with  3,74s 
miles  during  1909.  The  igog  record  was  over  500  miles  more 
than  for  the  preceding  year,  which  was  the  smallest  since  1897. 
New  main  track  mileage  is  reported  in  3^!  States  and  Terri- 
tories, including  Alaska,  where  6  miles  of  new  track  were  built. 
Texas,  which  was  first  in  1909,  was  first  in  1910,  with  756  miles. 
In  Canada  1,844  miles  were  reported,  as  compared  with  1.48^' 
miles  in  1909,  an  increase  of  356  miles,  and  in  Mexico  only  13H 
miles  were   reported,  as  compared   with   281   miles  the  previous 
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In  many  engine  houses  it  is  found  necess.iry  to  handle  dead 
locomotives  over  the  turntable.  This  presents  a  difficult  and 
expensive  proposition,  the  only  practical  solution  to  which  is, 
mounting  some  form  of  pulling  device  on  the  turntable  itself. 
'Jo  meet  this  demand,  Geo.  P.  Nichols  &  Bro ,  Old  Colony  Bldg., 
(Chicago,  have  developed  several  types  of  engine  haul,  one  of 
which  is  an  independent  device,  an<l  is  usually  mounted  on  the 


but  it  is  impossible  to  operate  both  mechanisms  at  the  same 
time.  The  winding  drum  mechanism  and  clutch  arrangement 
are  the  same  as  are  usually  employed  on  the  Nichols  transfer 
table,  and  the  wire  rope  is  led  off  from  the  drum  around  defect- 
ing sheaves  on  the  turntable  proper,  to  snatch  blocks  at  the  ends 
of  the  table,  in  the  same  manner  as  in  transfer  table  practice. 

A  better  idea  may  be  obtained  of  the  machinery  arrangement 
by  referring  to  the  illustration  which  shows  the  tractor  removed 
from  the  table  and  with  tlie  cab  platform  and  machinery  housing 
removed.    A  powerful  brake  is  provided  for  the  swinging  mech- 


TURNING     HEAVY     LOCOMOTIVE     WITHOUT     TURNTABLE     BALANCE. 


turntable  girder  near  the  center  of  the  table.  1  he  control  cf 
this  may  be  effected  from  the  cab  of  an  electric  tractor,  or  from 
its  own  individual  controlling  stand.  Occasions  frequently  pre- 
sent themselves,  however,  where  a  coml)incd  tractor  and  engine 
haul  may  be  applied  to  the  turntable  in  the  same  manner  as  a 
standard  tractor.  .."'..i .',■,-■; 

The  illustration  shows  such  a  tractor  attached  to  a  66  ft.  Nash- 
ville, Chattanooga  &  St.  Louis  Ry.  turntable  at  Nashville,  Tenn. 
This  externally  presents  an  appearance  very  similar  to  that  of 
a  Nichols  standard  tractor,  the  only  apparent  difference  being 
that   the   machinery  space   housed   in   is  a   little   larger   and  the 


^■^ 

^^-f 

1 

■ 

1      -.^ "^-^^it""      !                                                   ■•     -"^    ^^^^M 

^^^^^^^^^^^^^Mi^^^^HH^^^te.   ^M^^ 

^^^^^^m^^^M^fl 

TRACTOR  RE -MOVED   FROM    TAliLE. 

cab  is  set  somewhat  higher  than  in  the  standard  type.  Within 
the  machinery  enclosure  is  the  usual  mechanism  for  the  turn- 
table drive,  and  also  the  entire  winding  mechanism,  which  con- 
sists practically  of  a  winding  drum  driven  through  a  friction 
clutch  arrangement  by  the  same  motor  which  operates  the  turn- 
table. By  the  use  of  friction  clutches  mechanically  interlocked 
with  each  other,  the  motor  may  be  connected  with  the  table 
drive   rr   with   the   winding   drum    at   the   will   of   the   operator. 


anism,  anti  also  for  checking  or  holding  the  winding  drmn. 
Above  the  machinery  is  mounted  the  operator's  cab  containmg 
the  steel  switch  box,  the  levers  for  the  drum  brake,  travel 
Iirake,  clutches  and  sand  box.  Current  is  brought  to  the  turn- 
table from  beneath  through  the  center  casting,  a  swivel  collec- 
tor being  mounted  directly  over  the  turntable  center.  As  the 
turntable  was  an  old  one  already  in  place,  and  the  rounded  top 
of  the  center  casting  was  only  2>%  inches  below  the  top  of  the 
rails,  arranging  a  suitable  collector  presented  some  difficulties 
which,  however,  were  very  successfully  overcome:  As  the  table 
is  very  short,  it  is  absolutely  impossble  to  balance  the  newer 
and  heavier  engines  which  are  now  being  turned,  and  the  hand- 
ling of  locomotives  prior  to  the  installation  of  the  tractor  was 
exceedingly  difficult  and  expensive.  The  tractor,  however,  is 
able  to  turn  any  of  the  engines  on  the  table  regardless  of 
whether  a  proper  balance  is  obtained  or  not. 

Reference  to  the  illustration  shows  that  all  of  the  wheels  of 
the  locomotive  being  turned  arc  on  one  side  of  the  cent(*r  of 
the  table,  even  when  the  locomotive  is  set  as  far  back  as  pos- 
sible. The  engine  haid  pulls  these  engines  on  and  oft'  the  table 
with.  ease.  Reports  show  that  the  cost  of  power  for  turning 
locomotives  since  the  tractor  was  installed  has  been  less  than 
one-quarter  of  a  cent  each. 


/> -"According  to  Statistics  Just  Compiled  by  the  railway  mail 
committee  from  reports  submitted  on  forms  ]irescribed  by  the 
Post  Office  Department  by  187  railways,  operating  178,710  nnles 
on  which  there  are  2,411  mail  routes,  the  railways  of  tht  United 
States  not  only  receive  less  compensation  for  handling  the 
mails  than  they  receive  for  handling  express,  but  in  proportion 
to  the  cost  incurred  by  the  roads  and  the  value  of  the  service 
rendered  by  them,  the  compensation  they  receive  for  handling 
tlie  mails  is  less  than  that  received  for  any  other  service. 
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IJre  ^arae  priiiciplc  invi>lvc<l  in  the  consiruciion  .nul  operation 

i>>  the  -Mot {  s»iul:1)l;r-l  has  liciti  also  >nccossfulI_v  adopted  liy  the 
> com] ►any  in  the  application  of  paint  by  tl)e  -piayiiiii  proce-^s. 
:  An   ittca  of  thO   imtioiny  iri  linu .   labor   and   material    may   he 

iiaine<lfronf  tests  .^howin^  that  an  operator  may  easily  spread 
.40  >if»Uo|,is  Ml   oil   puiiu   of   (.«•  .yalli'iis   i>i    mineral   paint   in   one 

d.^v.yuinlci'.  _•()<, >r.  .^5  l>onnd>  .presMire.  with  a  J5-fooi  length  of 
.  I«;rSje;  •  Ifh*.'  ri<»xv.oi  tlu    ]>:iint  cau  be  regMk«tcfV,t«r  suit  tlie   uorkj 

the  paitit  lieinii  mixed  aiitoniatieafly.     The  air  that    reiluces  the 
, paint  U.i  a,  .-pray  at  .thv   same   time   serves  the  jmrpose  of   main 
igitiiitjtjt  oai:/;t«»ifV>WM  c^^^  tatikr  The  sand  and 

IKuntnKichfnt^  afo,  practically  thc^ 

'i^'-':&^:f^  '       '"  ''••:;:.:;.::•:■:>,;.. 

'  ^  '  /I  NEW  KADIUS  i*^ 

.T.  In. jnacfiihijijf  motiun  litiks  alul^oUtainiiit!  the  proper  cnrve  in 
thv  slot   several   re(iuire«R'nts  arc  abs<ilvjlely   necessary   in   con- 
iieWioij  witii'  the  ilevicC  U»  be  cihployed  for  the  work,  and  these  • 
;<Jniy;l)e.  briefly  eiUtiiieraieU  as  follows.;-   >'  V.'■'■.■• 

.:;    isfir^Aii   atisohiie   (.^.rrect   etri-le  radins.   ■     ^.  ..,.       ..     ';';    ' 

•■^■^JriMi— A   ri>;i«l  cujisiruftipn  pcTuiiltiny  '<>l.!.ijeay.y';Citts 
J«ice ■ 'wiilr :/tif»rtOr(J^te. -tool  x£tpac?ty,:, y.\.''C:}  ':''■  ':;^"''"."vv-;--' ■■■'■■' ••■v' '■■•■,'■ 

.(rdi--AwiUe  range  hi.aOjtistiiit?  the  rig}«jng  "0  .1ny  radius  oc 
cnrriiig  on  motion  links.  :  ;/         ■  ■    ,.      ,    .  - 

41I1.— Ab.solute  ab'-ence  of.  Veitr  oh  a^l  parts>  thai  may  impair 
'  th<  accWfaty  o;r  the  cHifYc.    . ' 

;  V   ftll.— An    easy    adjustability    to    r.idii    of    any    lenj^th    and    of, 
clwnjiiny  aiiU  rccliaitginj;-  straight  plajier-  \yofk  with  raUiu:,  cut 

■     f)tli.vA  t^onc(M)t^ated 'inethod  1of  .e^^^^  order    to 

fmi-^li   thc'whoK-    oi>eFation    in   I'lte  .stttinir. 

.V  review  of  practically  all  of  the  various  machines  and  meth 
o<i*  >hich  bavclKH-n  tru<U.at  <li  liferent  times  with  a  view  to  ob- 
taininii  soniethinir  that   uotdd  permit  rapid,  accurate  work,   and 
of    such    coustructiiin   that    wear    would    not    interfere    with    il,- 
,f.'!tacttie*s  has  led  to  the  desij;n  and  coiistruction  by  if.    B.  Un- 
derwotHl  &  Co;,  I1illa*lelphia,  "Pa^Mof^fa  -ricW  raclitis  idanini;  at 
•  tachinent  whrch  has  many  feattires  of  exceptional  merit. 
'•  .This  raditis  attachment  allow-very  heavy  cuts  and  -tands  up 
to  the'lmlit"  of  the-inaehinc  tojo]  wit h<nit  injury.     After  the  link 
ha!;,  been   pjaiied.   milled   ar<ninO;  the  etiges,  ^hc   eml   clearances 
drilled  aiui  ylotted,  it  i-  >et  iifv  on  the  chuck  table  and  the  center 
Jijock  rejrioved  by  parting   with   Iwo  tools   sinniltaneou.-Iy.      rhi> 
parting 'Operation^  iiichidJiJg  settiiifir  up  link  .iihI  lifting  out  block 
rifter  fiartinu,  has  bcei>  Joile  <;«u  a   15  h,p,  planer  in  ,^5  minutes, 
the  link; of  hammered  steel  ;ii.j  inches  <leel».     After  partin;^^.  tin- 

t  i<    fiiii-hed    by    eiide    to>«ls    koji^    steadily    in    the    other    {>  ol 


.  _  .\ii't,tc.-\ i.io.v  i •)■ . Tiitj 'i^.v^*;;Rvi'rtOlf»■^:R:VJ^It^^  ;vT%.\vii -mi: n  i . 

■"beatJs;  of:  the.  |»|ant'rr'.  .  "^hi^  of  this  method  con^i-ts  in 

;haviiifi  »>ne .  setting':  for  :biock.iii>i,  (•'•iit  'and    lini-liiniLi    1m .tli    sides 

and  in  the  .tlisohif e  , o  i.rreCt i!es> :  V»f  inside  and ,  out si< K    radius. 
A  .square  block   x\hichi>"iutei;T;d   with  the  hot tiini   pl.;te.  that 

f*  ItxrJfo  the  pturier^.W^  tlie-  driving   p.  .uer  lo   iho 


top  plate  always  in  the  direction  of  the  reciprocatmg  inovement 
without  yiviiig  a  resulting  force  with  the  tool  re>i<tance  other 
th.'ui  jiarallel  to  it.  The  oscillatiiiL;  comi)onent  of  the  mech- 
anism i-  allowed  through  an  enlari^ed  pin  that  >urrounds  the 
S(|uare  block  kept  down  by  a  cover  i)late.  .\n  enlarged  eye  en- 
gages around  the  i)in  and  with  a  retaining  ring  forms  on  its 
top  side  the  setting  table.  I"or  setting  up.  the  link  is  lined  up 
,.lO  a  center  liiu  m.irked  on  the  ciiuck.  Owint;  to  the  very  small 
amount  of  stre--,  the  radial  bar  i-  a  tube,  and  beini;  comi)ara- 
ti\el\-  li'-iht.  i-  ia>ily  handleil.  It  i)ermit-  of  adjustment  to 
radii  <if  ditVcrint  lengths  b_\  means  of  a  i;uide  that  is  double 
pivoteil  in  a  posi  >li(Iinu  on  a  IomI  ])late  iierpeiulicular  i"  the 
planer   direction. 


FOKTABLE  ELECTRIC  DRIVEN  GRINDER 


:-f^/- 


.' ,  T'ortal)le    ^riiiiliim    inacliines    111    recent    vear-    luue    bceti:  ac- ■■• 
cordeil  much  favor  by  shop  superinteiuleiils  and  master  mechan- 
ics   in    view    of    tile    wide    ranpe    of    work    in    which    their    u>e    is    ■■■. 
permissible,    and    which    with    the   ajiitliances    formerly    at    hand  ',; 


.■'■:-    r 


necessitated  the  removal  of  tin-  part  with  the  attendant  loss  of 
time  and  e.\pen-e  lliese  tool-  have  proved  ot  e\cei»tioiial  value 
ill  the  dressinu  of  -te^  1  castings,  which  are  now  so  yeneralU' 
eiiibodird  in  loci'iiioiive  coiistniction.  and  treat  with  e(pial  fa- 
cility frame.-,  wheel  centers  and  otlur  jiarts  which  may  not 
reipiire  planing  all  o\  i-r.  .but  -hould  still  be  'Umrrcd'"  ur  roughly. 
Itnislu?*!.'.';  V-V  '■'  •':-;r.^V'-''.'^v- ;;  ^V.^; •"'■;."-- •^■•■-,!-">'-';\M   '''■;;:■" 

A  rvniarkably  ci'inpact  rim!  elhcieiit  exampK'  of  portable  elci:,: 
trie  ^;rin(Ier  is  ih.ii  In  rein  illustrated  of  ;  li.j,..  which  i-  a  recent 
oiupul  i>i  the  I'liited  States  h.lectrical  Tool  (."...  of  Cincinnati. 
O.  It.-is  used  to  cMilsicIrr.ible  atlvaiit.as^e  in  in  r.iihoad  -ho()s  on 
several  jobs  which  withemt  its  assistance  would  be  attended  by 
ur.atly  increased  e\|)enso.  (.)He.  j.Tomineiit  instance  of  tliis  ntilitv 
advanced  iti  its  favor  is  the  i»relinnn:iry  treatnieiit  of  skid  flat 
driviiii;  tire-  bcforr  turnint;.  In  many  cases  .Of  thi.s- kind  the 
-pot  iK'conies  chille(l  s,,  hard  that  the  lathe  tof.lrides'or  rounds 
it.  nnd  it  becomes  nec<'>s.ary  to  turn,  below  the  spot.  Troper 
u  riii'liug  .over  the  klttei;  'obviatifs -this  <ltrt'iculty  and  j^resefveS 
nuich  of  thclit'e-'f'if  theiire.'  .;  ?•■ 


.VI    .  ;  V" 


r.Ji\''y- 


all   til',    r.iilways.  ill  .the"  I'mted  , States;- show-  tluilappn-xinvati'Iy 
.\.iJJ  mile-  .if  new   ntaiu- railway  line  wxre  Utnlt  i^  the  i'niteir 

."^t.ites  diirin.L  the  calendar  year  Kjio,  as  conipai-cd  with  .^,7A^ \ 
mile-  din-ing  n>;!<).  The  iir<;  record  was  over  30U. miles  iliore 
than  for  tin-  preceiliiii,;  \e.ir.  which  was  the  smallest  since' jboj. 
\\  \\  main  tr.ick  mile.i'..;*-  i-  re,>ort"d  in  .^S  .States  andTerri- 
torie.-,  iiichnlinj.;  .\laska,  where  U  miks  of  ikw  track  were  bv.ilt. 
Texas,  which  was  ir.st  in  uyny,  was  i'tr-t  in  1910.  with  75(1  miles. 
In  Canada  i.S^.j  miles  were  rep.irt'-d.  as  «^ii'|>are(l  w  iilr  l,4St'" . 
miles  in  k/.ij.  an  increa-e  of  _^50  mile-,  and  in  .Mexico  only  IJ.S 
miles  wire  reported,  a-  comjiared  with  _'S|  miles. tlic  pr.cyictaS 
year,  a  decrease  of    14;;  mile-.  '•■.•.(... ■■^ •.••■,.■,•.■.•  ..'.•■■ 


■■■-■■-.'?  ••'■'., 
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COMBINATION  ELECTRIC  TURNTABLE  TRACTOR  AND 

ENCINE  HAUL 


In  many  c'ltj'iiic  frouscs  it  is  fVtnnd  necessary  t<>  IVandlo'  de'atl 
•  loojniotivcs  over  the  turntable.  This  presents  a  difticultaHtl 
expensive  proposition,  the  only  practical  solntion  to  whicli  is,' 
inonntinii  somf  form  of  piillinjr  «|evice  on  the  turntable  itself: 
'l"o  meet  \h\>  demand,  Cleo.  P.  Xiciiols  &  I>r<i ,  Old  Colony  lUdj?:, 
('iiicat;o,  have  develniied  several  types  of  eniiine  haul, one  of 
■  which  is  an  independent  deVici',  and  i>  nsnally  ininnited  on  the 


but  it  is  inipussible  to  opvrale  butli  nK•cllani^m>  at  thv  -anie 
time.     The   wiiidiiii:   drum   mechanism  and   duUij   arraHjiehicnt 

■  Arc  the  saniP^ias  are  ustially  vifi|»loycd  oh  tlwi  KicllKils  traii«ier 
table,  and  the  win  rope  is  ledoff  froni  tbe  «Irum  around  de'lect- 
ingsheaves"litiu-  turntable  proper,  to  suAtch  blocks  at  the  ends 
of  the  table,  ill  the  same  niaimet  as  hi  transfer  tiible  practice. 

;■  A  better  i<ka  may  l>e  obtained  HSftlK'niadjinei^-artanpehveiit 
by  referriiiu  t.i  the  ilhistraii-»n  which  >b<Hv>  tlio  tracts ir  removed 
fi-<»ni  tiic  talilv  and  willi  tlie  (.-ab  J»I;ittt|rm  and  nKtvhinei.v   h.-u-ing 

.  retriovttl.    A;i»<->vverlMl  brake  is  |ir«>vided:for  the  s^in^in^  iik«?Ii- 


1  • .  .  - 


.-■">i  y^  'v/csv^'" 


'WPmW'^" 


Ipsi^^ 


'■  (■■.  u. 


TUKXJxO;'    llk,V\:Y    |jneo.MOti.VE    WXTlidUT    TUBXTABLE    BALANCE- 


<■•■'■.'.'', 


■    .    --J- 


■'tnrntalde  tjirder  near  the  center  of  the  table.  The  control  (jf 
this  may  I>e  etTected  frcmi  the  cab  of  an  electric  tracior,  or  fn)i^ii 

.its  ow  n  individual  ciiivtrolUnK  stand.  (^"casiQiis  freq«eiuly  jirc- 
■sent  themst-lves.  however,  where  a  combined  tractoT  ahil  engine 
h.nil  may  I)c  ajjplied  to  .the  turntaUe  iji  .flie  sarnie  inautier  as  a 

..staiulard  tractor.  "  ^  .\'  ,\  '■::  .~'-';^'  ^^^.';';;'N' '■:''"<: -'^  ■''"■  ■ 
The  illustration  slrows^  snob  a  ]tt^iHi>ratt'iched  to  a  (36  ft.  Nash- 

[Ville,  Chattanooiia  X-  St.  l.oiii-i  Ry.  tnrntable  at  Nashville,  I  emi, 
Tliis  externally  presents  an  apiKar.'nice  very  similar  to  that  of 
a   Nichols   standard  tractor,  the  only  apnurent   (bfTcrx^ncc  beiti^: 

.•,that   the   machinery  space  hmised  in  is  .a  -little'  larger  and!  the': 


::-^>^^-v-v^-..;; 


anisiii;an<iais<>    for    checking    or    holdiut;    ilu     \viiv<Wil«  -druin. 
Above  the  liiachiiKry  is  inoimied  the.opera^tir's  cab  Containing 

■  the   steel  :s\vittit    box,  ttw?  Jcvjjrfs   for;  tW  dnwv  braice,  travel 
I)rake;  clutehvs  and  sand  box.     Citrrent  is  bi"<nijTtit  to.tfic  tttrn 
table  froni  beneath  throiij*!!  the  center  cnstiiifi,  a  swivel  ccfllcc- 
tor  beinjj;   mounts d   directly  f>ver,  the  tlirntabU',  center.     A«  tlu 

/turntable  was  an  <dd'viie  already  in  plac<?,aiid-  the.  fMUiiHcrr'^^^ 

of  the  cenlvT  eastinir  was  only  ;?' 4  inches  beloxv  tlu'  toii  of  the 

rail>,  , atratiyiiif;   a  suititble   e< fjlcctor   presenteil  s< mle .clftVicviltie- 

vvhich.  hfweyer>  vvere  very  siiccessfiilly  overcome,  :.\si  the  table 

:,is,  very:  .sbQrt;~it:;  is  absolutely "imjyosslilc  to  lialanipc  tW-  ik-wcr 

aiid  heavier  engines  which  are  now  !)ein{;  turm-^l.  und  the  hand- 

linij  lit',  locomotives  prior  t<.i  the  installation  eif  .lh.e.traci'.>r  wa- 

V-'S^ceetliiij^tly  diflkuU  and   cjcpi^iJ^yo.  •  jTlie  .tTsctO«ri  'hqwirt'er.  Is 

:  able   i(t:  tnrii   any   i>f  the   cftjjiites  ^  oit  tlie  -talde    rt^irardU  s-      f 

:\\:l»;ther;a  iproper; Jtalance  ii/olrtaitreil  or  not.  ,  /        ;;^^^      ,. .-   _. 

■Referetjce  i< ►  the  illivstration  sjiow^  that  all  cvf;  the  AvKeols ; V'f 
'the; focortiotiye  iH'ing:  tiirtWd  grc  «tift-i>rie j^  ^f;  the  jejMitrtr  r-i 
!;  the  t;dtlev  Oven  wheii  the  locoivvotivc  is'  set  -as tf Sr  \i:i:^  as.  p<>« - 
/sible.-  :TKe  eniiiiH'  liaul  pulLs  tlieseenftii^es  on"  and  off  ila-  table 
;:;  iyitli,  ea'stv  .^Repotrts  i:ho\v  tlrat .  the:  cost.,  of  poifc'cr.  tot  tiiriirn'.; 

■  locfnIidTives.  siyice  thertract^'y^^     nistalle*!  has- ImJwI;  les*  thtiti 
v»iie-.<tjiijrter  ;of  ^v  ceirt(eacliyv  '■^^v    "  .    •'    '• 


.,    :>.  -   ■,■."-;    -■•.  :      TKAVTOK  «KAlo\  l.ll    t'KCJAl  .t.NW.K.  .  ;.,,         :;  ;;;.. 

cab  is  set  soniewdiat  hi.cher  thaii  in  the  standard  type.  \V.ithin 
the  machinery  enclosure  is  the  Usual  mechani.^ni  for  the  turn-., 
ta1)le  drive,  and  also  the  entire  windintj  mechanism, which  co'i- 
sists  pr.ictically  of  a  wimlin^  drum  driven  through  a  friction 
clutch  arrani>emciit  by  the  same  motor  wliicli  operates  the  turn- 
table. I'y  the  use  of  friction  clutches  mechanically  interlocked. 
.with  each  other,  the  motor  m.iy  be  coniucted  with  tlie  tabic 
i«Wyc.<r:/whh   the   windinc;   drum   at  the  will -c^f  the  oi)crator. 


;i . Att'ORi.i^-fi!  TO  .Sr.VTtsTirs  Jt'sT  C»Ml«H,ED  .bv  tTic  r.-iiKviiy  ina'tl 
coiiiniittec  froni  reports  subaiittt>d  «n  jfoTuis  ijre.?cribe<l  l»y  the 
Post  Oi'tloe  Dep.irtmentiiyiK"  railways,  nj)Cr.-itin'4r  i~^.7r<i  nnles 
on  whk'h  there  are  J41 1  inail  rontes,  the  railways  of  tin  liiited 
States  > not;  oiily  receive  less  compensation  ^  for  liaiulliui:  the 
insiils  than  they  receive  for  liandlin};:  express,  t)i*t  irt  proportion 
t<i  the  cost  incurred  by  the  ro.ids -xind  the  value  of  the  servii'e 
rendered  by  them,  the  c>.mpensatiou  they  receive  for  luudling 
tjie  tn.lils". is  less  than  that  received  for  anv  other  service. 
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Canadian 
Central 

New  England 
New  York 

Pittsburg 

Richmond 
St.  Louis 
Western 
Western  Canada 


Nut 

MSKTIMC 


May     2 
May  12 

May     9 
May  19 

May  26 

May  12 

May  12 

May  16 

May  8 


Title  of  Pafer 


Annual  Meeting  and  Smoker. 


Observations  of   Foreign   Railways. 
The   Possiblities  of   the   Oxy-Acetylene   Torch 
in  the   Railway   Shop. 


Annual   .Meeting  and  Election  of  Ufficers. 


Author 


James  F.   Paige. 
Prof.   T.   M.   More- 
head 


StCSKTABT 


Jas.  Powell 
.i.  D.  Nought 

Geo.  H.  Frazier 
11.  D.  Vought 

C.  W.  AUiman 

F.  O.  Robinson 
B.  \V.  Frauentlial 
I  OS.  W.  Taylor 
W.  H.  Rosevear 


Address 


P.  O.  Box  7,  St.  Lambert,  near  Montreal 
95  Liberty  St.,  New  ior!c 

10  Oliver  St.,  Boston,  Mass. 
95  Liberty  St.,  New  York 

P.  &  L.  E.  R.  R.,  Gen.  Office,  Pittsbureh,  P*. 

C.  &  O.  Ry.,  Richmond,  Va. 
Union  Sta.,  St.  Louis,  Mo. 
390  Old  Colony  Bldg    Chicago 
100  Chestnut  St.,  Winnipeg,  Man. 


ANNUAL    MEETING. 


CAR    INTERCHANGE. 


NEW    ENGLANO    KAILRO.^D    CLUB. 


The  twenty-eighth  annual  meeting  of  this  club  was  held  at 
the  Copley  Square  Hotel,  Boston,  Mass.,  on  Tuesday  evening, 
March  14.  The  following  officers  were  nominated  for  the  en- 
suing year :  President,  J.  A.  Droege,  superintendeni,  N.  V., 
N.  H.  &  H.  R.  R. ;  vice-president,  R.  D.  Smith,  assistant  super- 
intendent motive  power,  B.  &  A.  R.  R. ;  treasurer,  Charles  W. 
Sherburne,  5J0  Lever  St.,  Boston.  Mass. ;  finance  conunittee,  B. 
M.  Jones,  141  Milk  St.,  Boston,  Mass.,  and  F.  A.  Barbcy,  South 
Station,  Boston,  Mass.  The  membership  of  tlic  club  was  given 
at  533  and  its  prosperity  is  evident  by  the  continued  increase  in 
membership  and  the  amount  of  cash  on  liand,  which  by  tlie 
treasurer's   report   is  $2,283.24. 


IXFLfEXCE   OF    GR.WTTV    OX    TR.VIXS    i^ESCEXDIXG 

GR.\DES    AXD    r.R.\KE    POWER    XKCESSARV 

FOR    SAFE    CONTROL. 

CENTRAL     RAILWAY    CLUB. 


Jolm  P.  Kelly  at  the  March  10  meeting  ably  summed  up  the 
various  factors  entering  into  the  above  problem  in  one  of 
the  most  instructive  papers  wliich  have  been  presented  before 
this  club.  The  subject  is  one  deserving  serious  consideration  in 
view  of  the  fact  that  in  modern  railroading  tlie  day  of  the 
hand  brake  has  practically  gone  forever,  and  that  dependence 
is  placed  entirely  on  the  automatic  brake  to  control  tiie  mo- 
tion of  trains  on  heavy  long  grades  as  well  as  on  level  road. 
Mr.  Kelly's  tinal  conclusion  was  that  the  braking  power  now 
employed  on  modern  freight  equipment  is  none  too  high  for 
safe  operation  on  heavy  grades ;  hence  the  need  for  keeping  the 
brakes  in  the  best  of  condition  to  insure  sufficient  braking  or 
retarding  power  for  safe   handling. 


TE.V.M    WORK    IN     IR.^XSPORTATIOX. 


CANADIAN    RAILWAY    CLUB. 


The  necessity  of  this  important  adjunct  to  successful  rail- 
road operation  was  emphasized  by  C.  Murphy,  general  superin 
tendent  of  transportation  of  the  Canadian  Pacific  eastern  lines 
at  the  April  4  meeting  of  tiie  above  club.  It  was  pointed  out 
that  if  the  heads  of  the  different  departments  are  not  working 
in  harmony,  it  will  be  found  that  the  employees  of  their  dc- 
partmetits  are  at  cross  purposes,  which  implies  tlisorganization 
and  serious  increase  in  cost.  On  the  other  hand,  wliere  the 
heads  of  the  different  departments  are  working  togctlier  with 
the  one  end  in  view — tliat  of  o!)taining  the  best  possible  results, 
the  yame  .-'ttitude  is  largely  reflected  by  their  subordinates  and 
a  combination  so  strong  is  formed  that  nothing  can  stand  up 
against  it.  with  tlie  result  that  the  lowest  possible  cost  of  oper 
ation  is  attained.  Mr.  Murphy  reviewed  in  turn  each  of  the  vari- 
ous departments  and  indicated  reforms  whicli  might  be  made 
tending  toward  the  general  good. 


WESTERN    RAILWAY    CLUB. 


A  paper  on  the  above  subject  by  T.  W.  Demarest,  superin 
tendent  of  motive  power,  Pennsylvania  lines,  was  read  at  the 
meeting  of  this  club  held  February  21.  The  presentation  was 
largely  an  analysis  of  the  M.  C.  B.  code  of  rules,  and  ecu- 
tained  the  amended  rules  governing  the  interchange  of  cars 
at  Chicago  which  will  become  effective  v/hen  approved  by  the 
General   Superintendents'   Association. 


CONSERVATION    OF   HUMAN    LIFE    IN    STEAM   AND 
ELECTRIC    RAILRO.AI)    TRAVEL. 


RAILWAY     CLUB     OK     PI  TTSBIRG. 


.\t  the  February  24  meeting  of  this  club  Guy  P.  1  burber  pre- 
sented a  rather  lengtliy  paper  under  the  above  title,  which,  after 
a  resume  of  collision  and  mortality  statistics,  resolved  into  a 
description  of  the  Gray  Thurber  system  of  automatic  train  con 
trol  and  cab  signal.  It  will  be  recalled  that  a  trial  demonstra- 
tion of  this  system  was  made  on  the  Pennsylvania  Railroail 
west  of  Allegheny  during  1905  to  prove  out  the  principle  of 
automatically  controlling  trains  successfully  by  using  the  well 
known  principle  of  the  electro  automatic  block  signal.  Mr. 
riiurber  described  tlie  various  details  at  considerable  length 
and  in  very  intere.>iting  fashion.  A  considerable  discussion  was 
accorded  the  paper  which  was  appreciatively  received  by  the 
club  members. 


coxcri:te  lOR  railway  work. 


NKW    VOKK    KAILKOAl)    CLUB. 


I  he  varied  uses  to  wliich  tliis  material  can  be  adapted  in  con 
nection  with  railroad  structures  were  presented  in  a  very  inter- 
esting paper  by  J.  P.  H.  Perry  at  the  April  21  meeting  of  this 
club.  It  was  pointed  out  that  although  railroad  officials  have 
adopted  concrete  most  extensively  for  bridges,  retaining  walls, 
abulinents.  culverts,  track  elevation  and  similar  heavy  work, 
they  iiave  been  somewhat  l)ackwar(l  about  using  concrete  for 
buildings  on  their  lines.  The  author  recommended  a  more  ex- 
tensive application  in  this  line,  an<i  set  forth  the  varied  advant- 
ages which  it  possesses,  particularly  from  tlie  viewpoints  of  fire 
and   waterproofness.   sanitary  qualities   and   cost. 


The  First  .Vuto.matic  Signals  on  a  Stkam  Road  using  al- 
ternating current  for  operating  and  lighting  the  signals,  as  well 
as  supplying  the  track  circuit.s,  were  installed  on  the  Cumber- 
land Valley  Railroad  between  Lcmoyne  and  Mechanicsburg,  a 
distance  of  seven  miles,  in  1908,  and  have  just  been  put  in  ser- 
vice. X'^o  batteries  are  used  on  any  part  of  the  Cumberland 
Valley  Automatic  Signal  System  and  the  maintenance  expense 
is  limited  chiefly  to  the  proper  lubrication  of  the  signal  mech 
anism,  and  the  care  of  the  rail  bonds  and  insulated  joints. 
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BOOK  NOTES 


Proceedings  of  the  American  Railway  Bridge  and  Building  Asso- 
ciation.     Twentieth    Annual    Convention,    held    at    Denver, 
Colorado,  October  18-20,  1910.    Published  by  the  Association. 
C.  A.  Lichty,  Secretary,  215  Jackson  Boulevard,  Chicago,  111. 
The  proceedings,  which  comprise  197  pages  6  by  9  inches,  em- 
body in  detail  the  work  of  the  convention.    The  secretary's  report 
is  of  interest  showing  the  association  to  be  in  a  growing  and  pros- 
perous condition,  the  membership  having  increased  in   numbers 
during  the  past  ten  years  from  171  to  over  400,  including  mem- 
bership in  Canada,  Mexico,  Australia,  New  Zealand,  China,  India, 
Cuba,  Panama  and  the  Philippines.     Several  extremely  valuable 
papers  were  presented  during  the  session,  including  Embankment 
Protection,   Cast   Iron   Pipe   Culverts,   Buildings   and    Platforms 
for  Small  Towns,  Superelevation  on  Bridges,  Hoops  for  Water 
Tanks,  and   Fireproof   Oil   Houses.     The   attendance   was   large 
and  the  number  and  value  of  the  papers,  with  the  animated  dis- 
cussion accorded  them,  combined  to  render  the  convention  as  a 
whole  one  of  the  most  successful  in  the  history  of  the  association. 


Industrial  Plants.  By  Charles  Day.  Cloth  294  pages,  5x7^ 
inches.  Illustrated.  Published  by  The  Eugincenng  Maga- 
zine, New  York,  N.  Y. 
The  latest  manner  of  arranging  and  planning  industrial  plants, 
based  upon  a  logical  scientific  method  of  analysis,  is  the  prob- 
lem with  which  this  book  deals,  and  unquestionably  the  presenta- 
tion of  the  subject  is  adequate,  with  a  full  realization  of  the 
author's  aims.  The  factors  considered  by  Mr.  Day  concern  the 
organic  constitution  of  the  factory,  and  are  of  more  potential 
importance  even  than  systems  of  management,  which  concern 
functional  conditions.  While  these  latter  may  be  remedied,  or- 
ganic inefficiency  embodied  in  the  design  and  structure  of  the 
plant  is  incurable,  and  is  imposed  upon  all  later  operations.  Mr. 
Day  defines  in  this  book  for  the  first  time,  in  permanent  form, 
the  principles  and  the  practical  precepts  of  scientific  plant  con- 
struction. Chapters  I  to  VIII,  inclusive,  have  to  do  largely 
with  industrial  principles,  and  the  manner  in  which  the  planning 
of  indi'strial  plants  should  be  conducted  to  incorporate  these 
principles.  Chapter  IX  treats  of  certain  more  important  problems 
that  enter  into  the  metal  working  trades.  Chapter  X  includes 
descriptions  of  the  principal  points  of  interest  presented  by  a 
number  of  plants  selected  as  illustrating  the  trend  of  modern 
progress,  and  chapters  XI  and  XII  bear  upon  the  relationship  of 
client  and  engineer.  The  development  of  the  subject  as  pre- 
sented is  thorough  and  the  book  on  the  whole  is  a  unique  and 
valuable  addition  to  such  literature.  The  inclusion  of  a  volume 
upon  works  construction  in  a  library  of  "Works  Management" 
is  a  purposeful  recognition  of  the  fact  that  efficiency  and  economy 
in  manufacturing  must  be  considered  much  more  than  the  mere 
operation  of  the  plant  in  which  the  processes  of  production  are 
carried  on. 


Locomotive    Breakdowns.      By    George    L.    Fowler   and    William 
W.  Wood.     Published  by  the  Norman  W.  Henley  Co.,  132 
Nassau   St.,  New  York,   N.  Y.     Flexible  covers,  270  pages, 
4/4x6^  in.    Illustrated.    Price,  $1.00. 
The  seventh  revised  and  enlarged  edition  of  this  exceedingly 
valuable    book    brings    its    subject    matter    strictly    up    to    date, 
covering   the   latest   developments   in    valve   gears,   superheaters 
and  air  brake  practice.     The  chapter  on  questions  and  answers 
on  the  latter  has  been  entirely  rewritten,  and  is  the  result  of 
long  and  careful  study  in  selection,  guided  by  years  of  experi- 
ence.   As  this  book  is  intended  for  the  benefit  of  everyone  in 
any  way  connected  with  the  locomotive,  the  chapter  on  engine 
repairs  is  the  premium  to  the  shop  and  roundhouse  men,  illus- 
trating  a  number   of  handy   devices   used   in   locomotive    shop 
repairs,  and  while  not  coming  within  the  scope  of  road  emer- 
gencies,  with   which   the  book   primarily   deals,   it   may   still  be 
defined  as  of  great  value  when  time  is  an  important  element 
that  demands  instant  recourse  to  the  quickest  means  for  effect- 
ing what  practically  amounts  to  emergency  repairs. 


PERSONALS 


K.    .\.    MosELEY,   secretary  of  the   Interstate   Coinniciec  Commission,   died 
at   his   home   in    Washington   on   Ai>ril    18. 

r.   lIuM£  has  been  made  superintendent  of  machinery  of  the  Fort  Dodg«, 
Ues  Moines  &  Southern  K.   R.,  at  Boone,   la. 


George  Worlikg  has  been  appointed  master  mechanic  ot  the  Gainesville 
Midland  R.  R.,  with  office  at  Gainesville,  Ga. 


G.    C.    XicuoLS    has    been    appointed    master    mechanic    of    the    Jonesboro, 
Lake  City  &  Eastern  R.   R.,  at  Jonesboro,  -vrk. 


C.    A.    Wood    succeeds    C.    W.    Tessier    as    general    foreman    of    the    car 
department.  National  Railways  of  Mexico,  at   Aguas  Calientes. 


C.  H.   JkfoNTACVE  has  been  made  master  mechanic  of  the  Quincy,  Omaha 
6-   Kansas  City  R.   R.,  at   Milan,   Mo.,   vice  A.   W.   (Juackenbush. 


D.   L.    RixGLER   has  been   made   roundhouse    foreman   of   the   Trinity   and 
lirazos  Valley  Railway  at  Teaguc,  Tex.,  vice  E.  L.  Critz,  transferred. 


James    McGinnis,    master    boiler    maker    of    the    Santa    Fe    at    .Argentine, 
Kan.,   has  been  transferred  to   Topeka,   Kan.,   with  a  similar  position. 


D.  J.  S.  Brown,  assistance  superintendent  of  motive  power  of  the  Delar 
ware,  Lackawanna  &  Western  R.  R.,  died  on  April  2,  at  Scranton,  Pa. 

Z.   A.   BuKRELL  has  been  made  general  foremail  of  the  Atchison,   Topeka 
and  Santa  Fe  Ry.  at  Winslow,  Ariz.,  vice  A.  J.  Cunningham,  resigned. 


B.  Smith  has  been  appointed  general  foreman  of  the  Kansas  City,  Mexico 
il.  Orient  locomotive  shops  at  Wichita,  Kan.,  vice  Ira  Chambers,  resigned. 


M.  R.  Smith  has  been  appointed  master  mechanic  of  the  Monon  shop  at 
Lafayette,  Ind.,  vice  O.   S.  Jackson,  resigned  to  accept  ser\Hce  elsewhere. 


N.    KiRBY   has  been   appointed  master  mechanic   of   the   Alabama,   Tennes- 
see S;  Northern  R.  R.,  with  office  at  Panola,  Ala.,  succeeding  D.   D.  Briggs. 


JoH.v  C.  O" Don X ELL  has  been  made  machine  shop  foreman  on  the  Atdii- 
son,    Topeka   &    Santa   Fe    Ry.    at    Richmond,    Cal.,   vice    M.    W.    McKenna, 

resigned. 


Edward  Highes  has  been  appointed  purchasing  agent  of  the  Lehigh  & 
New  England  R.  R.,  with  office  at  Lansford,  Pa.,  succeeding  J.  B.  White- 
head, resigned.  .■.■.;•■'-■=.'.'•■ 


R.  L.  DooLiTTLE,  master  mechanic  of  the  Atlanta,  Birmingham  &  Atlantic 
K.  R.,  at  Fitzgerald,  Ga.,  has  been  appointed  superintendent  of  motive 
imwcr  of  that  road. 


E.  O.  Rollings,  assistiint  master  mechanic  of  the  Louisville  &  Nashville 
Railway,  at  Howell,  Ind.,  has  been  promoted  to  be  master  mechanic  at 
South   Louisville,    Ky.         -..',' 


W.  T.  KuHN  has  been  made  assistant  master  mechanic  of  the  Lake  Erie 
&■  Western  Railroad  shops  at  Lima,  O.-,  succeeding  G.  J.  Duffy,  appointed 
niaster  mechanic   at   the   same   point. 


O.   II.   Attridge,  general  foreman  of  the  Atlanta  &  West  Point  R.   R.  at 
Montgomery,    Ala.,    has    been    made    master    mechanic    of   the    system,    vice 
.  F.   O.  Walsh,  resigned  to  accept  service  elsewhere. 


William  A.  Elmendorf,  for  many  years  connected  with  the  Illinois  Cen- 
tral R.  R.,  died  in  Chicago  on  .Xpril  8.  He  is  said  to  have  placed  in 
service  the  first  sleeping  car  used  on  the  above  road. 


J.  McCabe,  formerly  master  mechanic  at  Harlem  River,  New  York.  New 
Haven  &  Hartford  Railroad,  has  been  transferred  to  New  Haven  as  general 
road  foreman  of  engines,  vice  E.    W.   Ailing,   promoted. 


R.  J.  McQuAiD  has  been  appointed  a  foreman  in  charge  of  locomotive 
and  car  departments  of  the  Rock  Island  Lines,  with  office  at  Rock  Island, 
111.,  succeeding  V.  W.  Ellet,  resigned,  to  go  to  the  Hunt-Spiller  Manufac- 
turing Corporation,  Boston,  Mass. 


J.  L.  White,  purchasing  and  supply  agent  of  the  St  Louis,  Brownsville 
&  Mexico.  Ry.  at  Kingsville,  Tex.,  has  had  his  headquarters  removed  to 
Houston,  Tex.,  and  his  jurisdiction  has  been  extended  to  include  the  St. 
Louis  &  San  Francisco  lines  in  Texas. 


E.  W.  Alling,  formerly  general  road  foreman  of  engines,  New  York, 
New  Haven  &  Hartford  Railroad,  with  office  at  New  Haven,  Conn.,  bar 
been  promoted  to  master  mechanic  of  the  Old  Colony  Division;  beadquar 
ters,  Taunton.  Mass.,  vice  p.   R.    Killinger,   resigned. 
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CATALOGS 


Tramraiw  IK  "Foundry  Practice. — The  Rockwell  Furnace  Co.  of  New 
York  has  issued  Bulletin  T,  which  is  descriptive  of  the  Moyer  Tramrail, 
as  applied  to  modern  foundry  practice.  Several  interesting  half-tones 
graphically  illustrate  the  uses  to  which  this  construction  can  be  put,  and  in 
particular  its  labor-saving  features,  which  commend   it  to  special  attention. 


Direct  Cchrext  Ge.verators. — Bulletin  No.  461,  issued  by  the  Triumph 
Electric  Co.,  Cincinnati,  O.,  is  fully  descriptive  of  the  Triumph  direct  cur- 
rent engine  type  generators,  which  are  furnished"  in  capacities  from  30  to 
1,000  kw.  The  illustrated  matter,  which  is  extremely  well  selected  and  to 
the  point,  is  remarkably  clear,  and  the  text  is  in  a  form  very  easily  com- 
prehended. The  bulletin  will  be  appreciated  by  the  many  interested  in 
this  clas-i  of  machinerv. 


Car  Heating  and  Lighting. — The  April  issue  of  tlic  Safety  Heating  and 
Lighting  News,  published  by  the  Safety  Car  Heating  and  Lighting  Co.,  of 
New  York,  N.  Y.,  contains  several  very  valuable  illustrated  articles  on 
Pintsch  mantle  fixtures,  corner  berth  lamps,  and  on  the  improvements  of 
Pintsch  mantle  buoy  lanterns.  The  object  of  the  Nevs  is  to  place  before 
railroad  men  matters  of  interest  relating  to  lighting  and  heating  railroad 
cars  and  allied  subjects,  and  it  is  duly  appreciated  for  the  information 
wbick   it  contains. 


Gas  Engines. ^.\  new  31-page  catalog  from  the  Bruce-Macbeth  Engine 
Co.,  of  Cleveland,  Ohio,  presents  much  valuable  data  in  connection  with 
the  company's  four-cylinder  gas  engine.  The  parts  are  taken  up  and 
described  as  they  occur  in  the  process  of  building,  and  the  many  accom- 
panying half-tone  illustrations  of  the  various  parts  are  a  valuable  addition 
to  the  text.  The  latter  portion  of  the  catalog  contains  some  excellent 
photographs  showing  the  application  of  the  engines  in  connection  with 
various  manufacturing   industries. 

TiiER.MiT  Welding. — The  last  number  of  "Reactions,"  the  interesting 
quarterly  publication  by  the  Goldschmidt  Thermit  Co.,  of  New  York,  N.  Y., 
■\ias  devoted  almost  entirely  to  rail  welding,  but  the  present  issue  might 
well  be  called  a  crank  shaft  number.  It  illustrates  and  describes  some 
particularly  noteworthy  repairs  to  this  part  which  have  recently  been 
effected  through  the  thermit  process,  and  in  addition  to  its  usually  artistic 
makeup,  the  paper  is  replete  with  a  variety  of  valuable  data.  The  locomo- 
tive  section  in  particular  will  repay  a  perusal. 


Locomotive  Lubrication  is  the  title  of  an  extremely  interesting  and 
valuable  little  book  written  by  \V.  J.  Schlacks,  which  is  being  distributed 
by  McCord  -and  Company,  of  Chicago  and  New  York.  The  book  deals 
graphically  with  lubrication  of  valves  and  cylinders  and  journals;  discusses 
the  various  friction  bearing  metals,  and  treats  at  some  length  on  methods 
ot  lubrication.  An  extensive  description  is  accorded  tTie  system  of  force 
feed,  and  the  efficiency  of  the  latter  is  well  set  forth  in  the  text  and 
through  numerous  tabulated  records  of  actual  results  attained  in  service. 


Files. — One  of  the  most  artistic  catalogs  to  reach  tTiis  office  in  a  loti,j 
period  has  just  been  received  from  the  Nicholson  File  Company,  of  Provi- 
dence, R.  I.,  illustrative  of  this  firm's  well  known  output.  The  catalog 
contains  92  pages  practically  devoted  in  entirety  to  illustrated  matter.  The 
latter  is  intended  to  place  before  users  and  dealers  a  comprehensive  dis- 
play of  all  kinds  of  files  now  in  common  use.  The  illustrations  show,  first, 
Nicholson  increment  cut  files  and  rasps,  then  Nicholson  X.  F.  hies,  Swiss 
patterns,  followed  by  several  pages  of  manicure  files,  and  tools  and  spe- 
cialties, all  manufactured  by  this  company. 


B.\LL  Bearings. — The  Hess-Bright  Manufacturing  Co.,  of  Philadelphia, 
Pa.,  has  issued  four  additional  leaHets,  Nos.  1-A,  2A,  18-B  and  34-A  in 
the  general  series  No.  336,  supplementing  its  previously  issued  valuable 
information  in  similar  form  on  the  general  subject  of  ball  bearings.  These 
sheets  respectively  illustrate  and  describe  mounting  for  radial  load  without 
thrust,  mounting  for  combined  radial  and  thrust  loads,  mounting  directi  ns, 
and  electric  motor  and  two  journal  mountings.  It  is  reiiucsted  that 
former  sheets  1,  2,  18,  18-A  and  34,  which  these  new  issues  supersede,  be 
destroyed   by   those   holding  them    in   reference   files. 


Railroad  EtECTRiFic.vTioN.^In  Circular  No.  1517  tlie  Wcstinghouse  Elec- 
tric &  Manufacturing  Co.,  of  Pittsburg,  Pa.,  has  reproduced  in  the  most 
artistic  manner  the  series  of  talks  and  illustrations  on  the  above  subject 
which  appeared  in  the  technical  magazines  January  1  to  March  1,  1911. 
This  book  is  remarkable  for  the  valuable  information  which  it  contains  and 
equally  so  for  the  beauty  of  its  many  illustrations.  The  latter  portray 
electric  locomotives  in  actual  service  in  the  many  localities,  both  at  home 
and  foreign,  where  Westinghouse  installations  have  been  made.  It  can 
be   read  with   pleasure   and  profit  by   every   railroad  otticial. 


■'./The  Jordan  Spreader. — A  very  interesting  little  booklet  has  been  recently 
issued  by  the  O.  F.  Jordan  Co.,  Chicago,  111.,  descriptive  of  the  merits  of 
the  above  well  known  device,  which  is  generally  recognized  as  the  most 
efficient  and  durable  of  its  kind  in  the  country  to-day.  Long  experience  in 
building  these  machines  and  operating  them  in  leveling,  spreading  and 
ditching  all  kinds  of  material  in  various  climates  and  under  all  kinds  of 
weather  conditions,  have  made  it  possible  to  constantly  add  improvements 
and    new    features.      The    latest    type   of   Jordan    spreader,    its   construction 


and  possible  range  of  work,  is  well  illustrated  in  the  catalogue  through  a 
number  of  handsome  half-tones.  The  description  of  the  spreader  is  very 
complete  and  the  catalog  in  general  is  replete  with  useful  information  con- 
cerning this  device. 


Leather  Belting. — The  April  number  of  The  Phoenix,  issued  monthly 
by  the  New  York  Leather  Belting  Co.,  includes  an  exceptionally  well 
executed  photograph  of  fifteen  of  its  experienced  employes,  not  one  of 
whom  came  with  the  company  less  than  twenty  years  ago.  One  of  the 
gentlemen  pictured  has  seen  forty-five  years'  service,  and  several  have  rec- 
ords of  twenty-five  years  and  over.  The  photo  and  the  explanatory  dia- 
gram occupy  the  middle  facing  pages  of  the  paper  and  present  an  extremely 
attractive  appearance.  It  was  a  happy  conception  well  worked  out,  and  is 
a  graceful  tribute  to  the  long  and  faithful  service  of  the  experienced  men 
who  are  necessarily  past  masters  in  the  art  of  belt  manufacture.  Th* 
Phoenix  contains  its  usual  well  assorted  information  on  belt  transmission 
and   has   several   very   interesting   pictures   of   various   belting   applications. 


CoNTiNLois  Railway  Frogs. — The  Continuous  Frog  and  Crossing  Co., 
of  St.  Louis,  Mo.,  has  put  out  a  very  handsome  illustrated  catalog  de- 
scribing the  Roach  frogs  and  crossings,  of  which  they  are  the  exclusive 
manufacturers.  This  device  provides  an  uninterrupted  tread  surface  for 
traffic  at  intersection  of  rails,  for  both  main  line  and  turn-out,  embracing 
all  the  properties  of  safety  of  the  track  itself,  as  though  it  was  continued 
through  at  this  point  without  intersection.  It  is  intended  especially  for  high 
speed  main  tracks,  where  both  tracks  are  used  by  trains  at  ordinary  or 
high  speeds.  This  new  design  of  frog  is  a  track  structure  in  the  full 
acceptance  of  the  term,  and  absolutely  accomplishes  that  which  has  been 
sought  from  the  earliest  history  of  railroading,  a  device  that  would  provide 
a  safe  continuous  tread,  at  turn-outs  and  crossings,  without  impact  and 
without  the  use  of  guard  rails. 


Electrical  Machinery. — The  General  Electric  Co.,  of  Schenectady, 
N.  Y.,  has  issued  three  bulletins  of  exceptional  interest,  dealing  with  the 
application  of  its  products.  In  No.  4815  are  illustrated  and  described  con- 
tinuous and  alternating  current  motors,  and  apparatus  for  controlling  them 
when  applied  to  machine  tool  operations.  Bulletin  No.  4817  describes  the 
company's  75  h.p.  direct  current  commutating  pole  railway  motor  which 
represents  the  latest  construction  in  this  class  of  apparatus.  Bulletin  B  3038 
entitled  "Electricity  on  the  Farm,"  is  a  very  artistic  publication  and  i> 
fully  explanatory  of  the  subject.  The  bulletin  is  attractively  bound  and 
carefully  illustrated,  and  owing  to  the  immense  economic  importance  of  the 
subject  treated,  should  prove  of  considerable  interest  to  the  farmer,  con- 
sulting engineer  and  central   station   manager. 


NOTES 

American  Steel  Foundries  Co. — At  their  meeting  in  New  York  on 
April  12,  the  regular  quarterly  dividend  of  I'A  per  cent,  was  declared,  pay- 
able  May  15  to  stockholders  of  record  April  29. 


American  Locomotive  Co. — The  office  of  this  company  in  Chicago  wat 
on  April  8  moved  from  the  Railway  Exchange  Building  to  Suite  907-913 
McCormick   Building,   Michigan   Boulevard   and   Van   Buren   street. 


Atlantic  Equipment  Co. — The  Chicago  office  of  the  Atlantic  Equipment 
Company,  on  April  8th,  1911,  was  moved  from  Railway  Exchange  Building 
to  Suite  907-912  McCormick  Building,  Micliigan  Boulevard  and  Van  Buren 
street. 


Triumph  Ice  Machine  Co. — J.  F.  Nisbet,  publicity  manager  of  the  Tri- 
umph Electric  Co.,  has  been  selecte'd  to  take  charge  of  the  publicity  and 
advertising  department  of  The  Triumph  Ice  Machine  Co.  also.  These  two 
departments  were  formerly  operated  independently  of  each  other,  but  have 
now   been    combined. 


Jenkins  Bros. — .\fter  thirty  years'  continuous  occupancy  at  71  John 
street,  New  York,  the  business  of  these  well  known  valve  and  packing 
manufacturers  entirely  outgrew  the  old  home,  and  on  April  17  removal 
was  effected  to  the  much  larger  building  at  80  White  street.  The  increased 
facilities  afforded  in  the  new  location  will  no  doubt  enhance  the  perfect 
business  service  which  it  has  always  been  the  aim  of  the  firm  to  render. 


Triumph  Electric  Co. — A.  H.  Whiteside,  who  was  for  over  four  years 
manager  of  the  power  and  electrical  department  of  the  Allis-Chalmers  Co., 
in  cliargc  of  sales  and  engineering,  has  accepted  a  position  as  assistant  sales 
manager  with  The  Triumph  Electric  Co.,  of  Cincinnati,  Ohio.  Mr.  White- 
.side  was  previously  Southern  manager  of  The  Sterling  Boiler  Co.,  with 
headquarters  at  Atlanta,  Ga.  He  is  a  member  of  the  Engineering  Club  of 
New  York,  and  an  associate  member  of  the  American  Institute  of  Elec- 
trical Engineers.  He  assumed  his  new  duties  on  April  1.  Also  P.  F. 
Pier,  foreman  of  the  transformer  department  of  the  Canadian  General 
Electric  Co.,  Peterboro,  Ontario,  has  left  that  company  to  accept  a  similar 
position  with  The  Triumph  Electric  Co.  The  Boston  office  of  The  Triumph 
Electric  Co.  has  been  removed  from  101  High  street  to  92  Pearl  street. 
Mr.  C.  A.  Cotton  is  district  office  manager.  This  change  of  location  was 
made  necessary  by  the  large  increase  in  the  volume  of  business  and  the 
necessity  of  having  larger  and  more  commodious  quarters. 


Developments  in  Superheating   During  the  Past  Year 


S.  Hoffmann. 


Great  strides  forward  have  been  made  on  American  railroads 
in  the  introduction  of  superheated  steam  since  the  Master 
Mechanics'  Convention  of  1910,  and  a  brief  review  of  the  ten- 
deiicies  developed  and  the  experiences  obtained  might  be  appro- 
priate. In  the  report  of  the  Committee  on  Superheaters  at  the 
last  convention,  twenty  American  railroads  were  reporting  on 
a  total  of  eight  hundred  and  live  (805)  superheater  locomotives 
in  service.  European  railroads  reported  on  a  little  over  five 
thousand  locomotives  in  service  or  in  course  of  construction. 
The  number  of  superheater  locomotives  in  Europe  has  since 
increased  to  about  seven  thousand,  whereas,  the  number  of 
locomotives  equipped  with  superheaters  in  service  or  in  course 
of  construction  on  American  railroads  amounts  now  to  approxi- 
mately two  thousand. 

This  rapid  increase  in  the  application  of  superheaters  and 
the  fact  that  some  of  the  most  important  railroads,  after  ex- 
tensive trials,  are  already  specifying  superheaters  on  all  their 
new  equipment  and  applying  them  to  old  power  as  well,  indicates 
plainly  that  superheating  cannot  any  longer  be  considered  a.> 
being  in  an  experimental  stage. 

Some  of  the  railroads  which  during  the  past  year  ordered 
superheater  engines  are  given  in  the  following  list : 

Number  of 

Superheater  Type 

Locomotives  of 

Railroad.                                                                     Ordered.  Engine. 

Baltimore   &   Ohio   R.    R 10  0880 

Boston  &  .Mbany   R.   R .  1  2662 

Boston   &   Albany   R.   R 10  462 

Canadian    Pacific    Railway about  100                          

Chesapeake  &  Ohio  R.   R 24  2662 

Chesapeake  &  Ohio  R.   R v.; .  1  462 

Chesapeake  &  Ohio  R.   R .i  i . .  2  482 

Chicago   &   Alton    R.   R 20  282 

Chicago,  Milwaukee  &  St.  Paul  R.   R 8  460 

Chicago,  Milwaukee  &  St.   Paul   R.   R 5  280 

Chicago  &   North   Western   R.    R 25  462 

Chicago   &   North   Weflern   R.    R 30  280 

Chicago,  Rock  Island  &  Pacific  K.   R 50  462 

Chicago,   St.    Paul,   Minneapolis  &  Omaha ....; t..;;  6  460 

Chicago,   St.   Paul,   Minneapolis  &  Omaha .. ..;  2  462 

Delaware  &   Hudson   Railway 1  280 

Delaware    &    Hudson    Railway 1  460 

Delaware    &    Hudson    Railway .,.....,.  4  0880 

Florida   East  Coast   R.    R ,•.<,,;.;'./.:  5  462 

Illinois    Central    R.    R ....-..,..  40  282 

Illinois   Central    R.    R .,.;.;....  5  462 

Lake   Shore  &   Michigan   Southern   Ry .........  20  462 

Lake  Shore   &   Michigan   Southern    Ry 10  280 

Minneapolis,    St.    Paul   &    S.    Ste.    Marie...........  21  280 

Minneapolis,    St.    Paul   &   S.   Ste.    Marie .wly-.;  16  462 

Northern    Pacific   R.    R ....;.  18  462 

New  York  Central  &  Hudson   River   R.    R 31  462 

New   York  Central   &   Hudson   River   R.    R 25  2662 

Pennsylvania    Railroad    Company 2  462 

Pennsylvania    Railroad    Company .....;...  1  2882 

Pittsburg  &   Lake   Erie   R.    R 5  460 

Pere   Marquette   R.    R 25  280 

Pere    Marquette    R.    R .,,,  5  462 

St.   Louis  &  San  Francisco  R.   R ,■',.,..... i-.'^.:'-.  12  jgO 

Southern    Railway    Co i.^Vi';.  ;.."•.'•  58  282 

Southern    Railway    Co .  ...  ...  2  462 

This  table  clearly  indicates  that  most  of  the  superheaters 
have  been  applied  to  the  more  powerful  types  of  engines,  i.  e., 
Mallet,  Mikado  and  Pacific  type  engines.  The  steadily  increas- 
ing demand  for  locomotives  with  increased  hauling  capacity 
requires  boilers  of  increased  steaming  capacity  and  cylinders 
of  larger  diameter.  Both  requirements  can  be  fulfilled  by  the 
application  of  the  superheater,  which  not  only  increases  the 
steaming  capacity  of  the  boiler  averaging  about  25  per  cent., 
but    at    the    same    time    permits    the    use    of    larger    cylinders. 

XT  *  ^V.^^    Vice-President    Locomotive    Superheater    Co.,     30    Church    street. 
New  York. 
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because     the     sup-v-rhcat     prcveiits     the     cylinder     condensation. 

In  this  manner  the  introduction  of  superheating  opened  a  new 
tkld  for  further  increase  in  power  of  these  types  of  engines 
without  overtaxing  the  capacity  of  the  fireman.  This  is  particu- 
larly the  case  with   Mallet  locomotives. 

1  wo  methods  of  superheating  have  been  experimented  with 
on  Mallet  engines :  Superheating  of  the  receiver  steam  in  con- 
nection with  a  feed  water  heater,  and  the  high  degree  super- 
heating of  the  high  pressure  steam. 

The  first  method  has  the  disadvantage  that  it  does  not  obvi- 
ate the  condensation  in  the  high  pressure  cylinder,  and  ti  at  an 
intermediate  superheater  requires  a  considerably  larger  steam 
area  than  a  high  pressure  superheater,  in  order  to  avoid  wire 
drawing  of  the  receiver  steam.  For  this  and  other  practical 
reasons  in  connection  with  the  mechanical  features  of  the  re- 
ceiver superheaters,  only  a  few  railroads  have  tried  the  applica- 
tion of  the  receiver  superheaters.  Most  of  the  raiiroad<  u>e 
high  degree  superheating  of  the  high  pressure  steam  on  Mallet 
locomotives.  The  superheat  amounts  to  200  degrees  as  an  average, 
which  is  sufficient  to  give  dry  or  moderately  superheated  steam  on 
the  low  pressure  side,  but  at  the  same  time  does  not  leave  too 
much  superheat  in  the  low  pressure  steam  to  prevent  the  use 
of  the  ordinary  slide  valves  on  the  low  pressure  cylinders.  The 
application  of  superheaters  to  Mallet  engines  has  been  so  much 
of  a  success  from  the  start  that  practically  all  Mallet  engines 
built  during  the  past  few  months  have  been  equipped  with 
superheaters,  and  the  application  of  a  superheater  is  already 
almost  considered  as  a  necessary  feature  for  an  efficient  Mallet 
engine. 

Regarding  the  degree  of  superheat  which  is  most'y  favored 
on  all  types  of  engines  there  is  a  decided  tendency  noticeable 
toward  the  use  of  higher  degrees  of  superheat,  and  averaging 
JOG  degrees  above  the  saturation  point  is  the  superheat  gener- 
ally considered  as  the  most  efficient.  In  this  connection  it 
should  be  remembered  that  the  coal  saving  is  not  proportional 
to  the  degree  of  superheat,  but  increases  more  rapidly  than  the 
degree  of  superheat.  This  point  has  been  very  clearly  brought 
forward  in  a  paper  on  "Locomotive  Performances  Under  Dif- 
ferent Degrees  of  Superheat,"  read  before  the  last  Master 
Mechanics'  Convention  by  Professor  Endsley.  On  the  other 
hand,  actual  experience  with  high  degree  superheaters  has 
proven  that,  contrar\-  to  many  predictions,  the  use  of  high 
degrees  of  superheat  has  not  developed  any  serious  trouble 
with  lubrication.    .      i'v  ,.'r '' 

With  respect  to  the  type  of  superheater  mostly  used,  it  can 
be  said  that  more  than  80  per  cent,  of  the  superheaters  built 
during  the  period  under  consideration  were  of  the  fire  tube 
type.  This  type  seems  not  only  to  be  favored  on  account  of 
its  efficiency  in  developing  high  degrees  of  superheat  in  an 
eflicient  way,  but  it  is  also  preferred  from  a  roundhouse  point 
of  view. 

The  essential  requirements  for  an  efficient  and  practical 
superheater  are  the  accessibility  of  the  superheater  parts  them- 
selves and  the  location  of  the  superheater  in  such  a  way  that 
the  rest  of  the  boiler  does  not  lose  its  accessibility ;  at  the  same 
time  the  superheater  parts  must  be  arranged  in  such  a  way 
so  as  not  to  cause  wire  drawing  of  the  steam. 

The  steam  and  coal  economy  obtained  with  superheater  loco- 
motives, which  is  equivalent  to  a  corresponding  increase  of  the 
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boiler   capacity,  has  made   it   possible   in   many  cases   to   reduce 
the  boiler  pressure. 

Quoting  from  a  report  of  Prof.  Gcss  on  "The  Use  of  Super- 
heated   Steam   in   Locomotive    Service" : 

"Neither  steam  or  coal  consumption  is  materially  affected  by  considerable 
changes  in  boiler  pressure,  a  fact  which  justifies  the  use  of  comparatively 
low  pressures  in  connection   with  superheat." 

Most  of  the  superheater  passenger  engines  mentioned  in  the 
foregoing  list  carry  boiler  pressures  of  from  i8o  to  200  lbs., 
whereas  for  freight  engines  pressures  between  160  and  180 
lbs.  have  been  favored.  In  bad  water  districts  even  lower  pres- 
sures have  been  used  with  a  corresponding  increase  in  the 
diameter  of  the  cylinders.  On  Mallet  compoimd  engines,  how- 
ever, the  tendency  is  to  maintain  the  boiler  pressures  of  200 
lbs.  and  more,  even  with  the  superher.ter  applied. 

Contrary  to  the  general  conception  no  trouble  has  developed 
with  lubrication  in  connection  with  the  higher  degrees  of  super- 
heat. All  engines  built  were  equippnl  with  ordinary  sight  feed 
lubricators,  and  on  simple  engine.;,  as  a  general  rule,  five  feed 
lubricators  having  two  outlets  to  the  jleam  chest  and  two  outlets 
to  the  cylinders,  have  been  applici'.  With  regard  to  steam 
chest  lubrication  it  is  considered  better  practice  not  to  bifurcate 
the  oil  pipe,  but  to  let  the  oil  enter  into  the  steam  cavity  at  the 
center  of  the  steam  chest. 

One  of  the  latest  innovations  in  connection  with  the  applica- 
tion of  superheaters  is  the  use  of  outr,ide  steam  pipes.  Most  of 
the  superheater  engines  built  during  the  last  few  months  have 
outside  steam  pipe  connections  to  the  cylinders.  The  following 
advantages  of  this  arrangement  are  apparent: 

No  obstruction  to  the  draft  in  th.:  lower  part  of  the  smoke 
box;  the  joints  between  the  steam  pipes  and  cylinders  are 
removed  outside  of  the  smoke  box  and  any  leakage  occurring 
does  not  disturb  the  steaming  of  th''  engine,  is  easily  noticed 
and  remedied ;  the  usual  stresses  in  the  cylinder  saddle,  due  to 
the  difference  in  temperature  between  live  steam  and  exhaust 
passage  are  eliminated  by  removing  the  hot  steam  passage  from 
the  cylinder  saddle. 

These  advantages  of  placing  the  lower  part  of  the  steam  pipe 
outside  of  ihe  smoke  box  are  so  appealing  to  the  practical 
railroad  men  that  it  is  safe  to  predict  that  the  outside  steam 
pipe  connection  will  be  a  permanent  feature  of  the  American 
superheater  locomotive. 

The  economical  results  obtained  with  uiperheater  locomotives 
on  several  railroads  showing  savings  in  coal  of  30  per  cent, 
and  more,  would  indicate  that  the  application  of  superheaters 
to  the  larger  sized  American  engi.nes  may  even  give  better 
results  than  the  superheaters  applied  on  the  smaller  European 
engines.  The  larger  size  of  cylinders  causing  increased  losses 
through  condensation  may  be  one  reason  for  this  condition, 
and  another  may  be  looked  for  in  the  limit  of  the  capacity  of 
the  fireman,  which,  on  some  America  1  locomotives  may  already 
have  been  overreached,  and  caused  uneconomical  firmg.  This 
condition  has  been  greatly  improved  by  the  coal  and  labor 
saving  obtained  by  the  use  of  superheated  steam. 

Among  the  many  tests  made  during  the  year  with  super- 
heater engines,  one  of  the  most  reliable  recently  made  with  a 
Mallet  engine  equipped  with  fire  tube  superheater  gave  the 
following  savings  in  coal : 


DRY    CO.\L    PER    DYNAMOMETER    H.    P.    DOUR. 

Speeds,  Miles  Saturated  Superheated  Savings 

Per  Hour.    .  Steam.  Steam.  in  %. 

12.5  4.67  8.15  32.6% 

16.0  4.75  3.56  86.0% 

17.7  4.69  3.40  87.6% 

Average  4.7  3.37  28.3% 

These  figures  are  the  results  of  very  careful  tests  where 
twenty-five  trips  were  made  on  the  same  division  of  the  road 
under  conditions  as  nearly  identical  as  possible,  at  first  with 
the  engine  without  superheater  and  afterwards  with  the  same 
engine  with  the  superheater  applied. 

Similar  economical  results  have  been  obtained  during  the  year 
with  superheaters  applied  to  passenger  locomotives.  But  in  the 
case  of  passenger  engines  it  is  not  so  much  the  coal  saving 
which  made  these  engines  so  successful,  but  the  increase  in 
power  obtained  and  the  better  way  in  which  the  superheater 
engine  handles  the  train.     The  great   feature  of  the  superheater 


locomotive  is  that  its  efficiency  increases  with  the  demand  for 

power.     If  an  ordinary  engine   without   superheater  is   forced, 

its  efficiency  decreases  on  account  oi  the  increased  wetness  of 

the    steam    furnished   by   the    boiler.     The    superheater   engine, 

on   the   contrary,   improves   with    increased    demands,    since   the 

degree    of    superheat    increases    in    proportion    with    the    power 

the   engine   has   to   develop.     In   this   connection    the    followinjg 

quotation  from  the  above  mentioned  report  of  Prof.  Goss  will 

be  of  interest : 

"In  operation  the  degree  of  superheat  increases  with  the  increased  rate 
of  power,  which  tends  to  conserve  the  steam  supply  as  the  demand  for 
power  is  increased." 

This  flexibility  is  one  of  the  main  features  which  distinguishes 

the   superheater    engine   from  the   ordinary   simple   engine   and 

the  compound  engine;  and  is,  besides  the  coal  and  labor  saving, 

the  principal  cause  why  the  superheater  engines  have  in  such 

a  short  time  become  a  favorite  with  the  men  handling  them. 


THE  TELEPHONE  IN  EMERGENCY  SERVICE 

The  Delaware,  Lackawanna  &  Western  Railroad,  besides  being 
fully  equipped  for  telephone  train  dispatching  with  the  United 
States  Electric  Company's  Gill  selective  system,  has  also  in 
service  the  portable  test  sets  for  the  use  of  its  linemen,  with 
the  extension  pole,  whereby  telephonic  communication  may  be 
secured  at  any  point  on  the  line.  With  the  portable  telephone 
sets  in  the  hands  of  men  on  the  trains,  the  dispatcher,  in  the 
event  of  an  accident,  is  enabled  to  talk  with  the  man  who 
knows  all  the  facts  in  the  case.  Even  if  the  man  on  the  ground, 
by  reason  of  the  excitement  incident  to  the  emergency,  overlooks 
some  details  or  assigns  to  them  minor  importance,  the  dis- 
patcher, having  the  greater  experience,  may,  by  his  questions, 
elicit  in  conversation  over  the  line,  a  detailed  account  of  the 
situation  which  will  serve  as  a  basis   for  his   action. 

He  will  know  whether  to  run  the  wrecker  backward  or  for- 
w.ird,  whether  to  approach  the  wreck  with  the  crane  ahead  of 
or  behind  the  engine,  and  whether  the  wrecked  cars  may  be 
dumped  off  the  right  of  way  at  the  point  of  the  accident,  or  will 
have  to  be  dragged  to  some  distant  point.  It  is  thus  possible, 
with  apparatus  now  available,  to  place  train  crews  in  quick 
communication  with  the  dispatcher  in  the  event  of  any  accident 
or  emergency  affecting  normal  train  movements,  irrespective 
of  the  location  of  the  nearest  permanent  telephone  station. 


INTERESTING  RAILWAY  STATISTICS 


Railway  equipment  in  1910  included  59,133  locomotives  weigh- 
nig  4,271,000  tons  without  tenders,  46,890  passenger  cars,  2,134,- 
000  freight  cars  of  an  average  capacity  of  35  tons,  and  I04>093 
company's  cars.  Since  1907  number  of  freight  cars  has  in- 
creased less  than  100,000,  but  there  has  been  increase  of  one  ton 
per  car  in  average  capacity. 

June  30  reports  to  the  Bureau  of  Railway  News  and  Statis- 
tics gave  number  of  railway  employees  1,684,238,  and  compen- 
sation for  year  $1,137,016,508.  This  warrants  an  estimate  of 
1,754,400  employees  for  all  railways,  whose  compensation  was 
$1,172,181,000,  being  largest  payroll  in  their  history  by  over 
$100,000,000,  and  this  before  advances  of  last  spring  were 
fully  in  operation.  Labor  in  1910  received  42  per  cent,  of  gross 
earnings.  In  five  years  since  the  bureau  began  its  record  aver- 
age daily  pay  of  all  railway  employees  has  increased  from  $2.07 
to  $2.29.  Since  1894  average  daily  compensation  of  railway 
enginemen  has  increased  27.1  per  cent.,  of  firemen  35  per  cent, 
of  conductors  29.2  per  cent.,  and  of  "other  trainmen"  43.9  per 
cent.    Increase  for  all  classes  was  approximately  26  per  cent. 


Locomotive  Building  in  Scotland  is  said  to  have  been  far 
from  active  during  the  past  year.  Some  of  the  works  have  been 
kept  going  with  difficulty,  while  about  1,000  fewer  hands  have 
been   employed   than   during  the  previous  year. 


Saving  by  Oxy- Acetylene  Welding 


Lake  Shore  &  Michigan   Southern   Railway. 


CAREFULLY  KEPT  RECORDS  OF  THE  WORK  PERFORMED  BY  THE  OXY-ACETYLENE  WELDING  APPARATUS,  IN  USE  AT  THE 
COLLIN  WOOD  SHOPS,  HAVE  SHOWN  SOME  VERY  SURPRISING  MONEY-SAVINGS  RESULTING  FROM  THE  GENERAL 
AND  VARIED  USE  OF  THE  APPARATUS  FOR  MANY  PURPOSES  AT  FIRST  Ui^THOUGHT  OF. 


About  two  years  ago  there  was  installed  at  the  CoUinwood 
siiops  of  the  Lake  Shore  and  Michigan  Southern  Railway  an 
apparatus  for  welding  steel  and  iron  by  the  Oxy-Acetylene  pro- 
cess. It  consists  of  a  stationary  type  generator  in  which  acety- 
lene is  produced  by  the  automatic  feeding  of  calcium  carbide 
into  water,  the  necessary  supply  of  oxygen  being  obtained  in 
cylinders  which,  therefore,  do  not  form  a  part  of  the  permanent 
equipment.  The  complete  equipment  was  furnished  by  the 
Linde  Air  Products  Co. 

The  acetylene  generator  has  a  carbide  capacity  of  150  pounds, 
the  acetylene  being  generated  under  a  pressure  of  about  5 
ounces  per  square  inch.  The  oxygen  is  obtained  in  cylinders 
each  containing  100  cubic  feet  under  a  pressure  of  1,800  pounds 
per  square  inch.  This  pressure,  however,  is  reduced  when  the 
apparatus  is  in  use  to  about  18  pounds  per  square  mch  at  the 
point  where  it  enters  the  blowpipe,  by  means  of  an  automatic 
pressure  regulator,  attached  to  the  oxygen  cylinder.  The  blow- 
pipes are  of  the  well-known  Fouche  type.  The  acetylene  gener- 
ating apparatus,  as  above  stated,  is  of  the  stationary  type,  but 
it  is  mounted  upon  a  platform  so  arranged  that  it  can  be  lifted 
by  the  cranes  and  transported  to  different  parts  of  the  shop. 
As  the  oxygen  cylinders  can  be  trucked,  so  far  as  the  interior 
of  the  shop  is  concerned,  the  apparatus  is  practically  portable. 
This  permits  it  to  be  taken  to  the  erecting  shop  and  work  per- 
formed on  locomotives  which  are  on  the  pit,  or  it  can  be  taken 
to  the  boiler  shop  and  repair  fire  boxes,  flue  sheets,  etc.,  without 
having  to  transport  the  boiler  or  use  a  complicated  and  exten- 
sive system  of  piping  to  carry  the  gases. 

The  longer  this  apparatus  has  been  in  use  the  greater  has 
been  the  variety  of  work  for  which  it  has  been  found  suited 
until  at  the  present  time  the  many  ways  in  which  acetylene 
welding  can  be  used  to  advantage  is  really  surprising.  Possibly 
the  most  valuable  use  of  the  apparatus  in  a  railroad  shop  is 
for  putting  in  patches  or  welding  cracks  in  fire  box  sheets. 
and  at  CoUinwood  it  is  very  extensively  employed  in  this  way 
with  most  satisfactory  results.  ,v  ;  ., 

Some  time  ago  it  was  decided  to  keep  a  record  of  the  work 
which  is  being  done  by  this  apparatus  for  a  period  of  time. 
Forms  were  prepared  to  show  the  gas  consumption,  time  re- 
quired, number  of  men,  etc.,  as  well  as  the  expense  of  obtaining 
the  same  results  if  the  welding  apparatus  was  not  available.  A 
man  was  detailed  to  follow  the  machine  for  this  purpose  and 
sketches  were  made  showing  exactly  the  kind  of  work  per- 
formed. 

These  reports   are  now   very  extensive,  inasmuch   as  the  ma- 
chine is  in  almost  constant  use  and  a  few  examples  selected  at  ■■ 
random  are  given  below. 


Welded  in  Countersink. 

Fitted  Plugs  Welded  Into  Cast  Steel  Crosshead  Shoes. 
The  holes  are  countersunk  about  J4  in-  deep.     Plugs  are  fitted 


and  driveti  into  holes,  then  welded  in  countersink  using  No.  10 
Swedish   iron   wire   for   fusion.     The   holes  are   then   re-drilled. 
This  saves  replacing  with  new  castings,  as  has  been  customary. 
The  total  cost  of  welding  each  shoe  is  as  follows: 

H  of  an  hour  labor  at  $.50}4  = ,  - .     $  .38 

30  ft.  gas,  carbide  and   wire  = ...  — iii.  .60 


Total  cost  of  welding  =:.<:....v»i<r... ..••«:*«>. >.',i..v;     |  .98 
Comparing  this  cost   with  the  cost  of   replacing  this  casting, 
tlie  following  figures  show  a   saving  by  welding  process   (scrap 
value  has  not  been  considered). 


New  Casting : 
Material  . 
Labor   ..i 


$8.50 
.35 


Total ..;. 

Total    cost    of    welding. 


■  «  ■  •  •  A  •',•  •>«.•  •  «  • 


$2.85 
$1.87 


Total  saved  by  welding  process. ^.^.,k«>'-  •  ■ 

Welding  Cast  Steel  Furnace  Bearer. 
The  following  weld  of  a  crack  5  in.  long  was  performed  on 
engine  5871.     The  crack  was  chipped  out  in  the  form  of  a  "V" 


n 


ii 


o 

0000000  o  yo 
\o  00000  9/0 / 

Weld  on  Cross  Brace. 
I'/j"  Thick  at  Weld. 


the  entire  length,      llic  same  method  and  welding  was  used  as 

in    welding  a   firebox   seam. 

The  total  cost  of  labor  and  material  for  repairing  the  above 

fracture   was  as    follows : 

2  hrs.  at  $.5014  per  hour  =, $1.01 

40   ft.   gas  and  carbide  =.......,..........;,......  .70 


Total   cost   of   welding.,..,..../.'..,.'.......  $1.71 

Comparing  the  cost  of  welding  with  the  cost  of  renewing  the 
above  casting,  the  following  figures  show  the  saving: 


Cost  of  New  Casting: 

Material 

Labor  


•  ■*  ..i.'.  ...■.  .  «V*  •  <^*'W  .  «~<^  .  947.17 

.,;.>.. ...... 11.91 


$59.08 
1.71 


Cost  of  welding... ..■.i^-.i, ............ . 

Saved  by  welding.'.  .,■.  .;.»•'!,  .:.•.. . . . .  $57.37 

L.vvER  Welded  on  Fnd  of  Piston  Rod. 
The  end  of  the  rod  is  heated  in  a  forge  and  then  the  layer 

biam.  Before  WeldeS. 


Diam.  After  Welded. 
Layer  ^  Thick  on  Cross-head  End  of  Piston  Rod. 

is  welded  on  the  full  circumference  and  length  of  the  fit,  and 
as  thick  as  necessary.    No.  10  Swedish  iron  wire  being  used  for 
fusion. 
Total  cost  of  welding  was  as  follows: 


2 "4   hours  of  labor  at  $.50J4  =..  ...v..'.;. •.■.... .     $1.M 
90  ft.  gas,  carbide  and  wire. 2.00 


$3.26 
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Broken  Lugs  Welded 
on  Throttle  Pipe. 


Boiler  Iron  Pans 

showing  Welds  in 

Comers. 


11 


6t| 


Weld  on  Bearing  Bracket 
for  Large  Planer. 

Weld 


Side  Sheet  Patch 
Welded  on  4  Sides, 


Piece  Welded  on  Clapper 
Box  for  Planer. 


Liner  Welded  On  here. 


CH 


Weld  in  Long  Shanked  Drill. 


n 


\ 


D 


Pieces  Welded  On (^ 


TT 


Fire  Door  Latch  Pieces 
Welded  On. 


v°y 


Weld  on  Oil  Cellar.    * 


Crack  in  Reverse  Lever 
Arm  Welded. 


Welds  on  Truck  Spindle  Guide. 


7^ 


/!\ Gi^ 


L^ 


Weld 


Weld  on  Lock  Lifter 
for  Pullman  Cars. 


Weld  in  Molding  Flask, 


Weld  on  Pulley 


Crack  in  Reverse  Shaft 
Arm  Welded. 


y— 

l-i--v 

'— s 

/n^, 

1  1 

^f-^ 

Weld  in  Head  for  Hydraulic  Jack. 


Crack  in  Air  Cylinder  Welded. 


EXAMPLES   OF    WORK    DOVE  BV  THE  OXV-ACETYLENE    WELDING  PROCESS    AT    THE    COLLINWOOU    SHOl'S. 


Under    the    old    method    of    scrapping    all    rods    worn    below 
size,  the  cost  of  labor  and  material  was  as  follows : 


Labor     , $2.24 

Material    ...... .'««« •^'•,j|.»««^-*«y>'V«%.'^^-« •  ••  ^  ••j. .. . . .        3.00 


Total  cost  of  new  rod. 
Total  cost  of  welding. 


$5.24 
3.26 


Total  saving    $1.98 

Welding  Side  Sheets  to  Crown  Sheet. 
The  edges  of  the  sheets  to  be  welded  are  first  beveled  at  an 
angle  of  45  degs.,  then  put  in  position  and  held  on   by  means 


of  temporary  bolts  through  the  outside  sheet  in  such  a  way 
that  the  sharp  edge  of  the  bevel  joints  form  a  "V"  shaped 
groove  on  the  inside  of  the  firebox. 

A  Fouche  injector  blow  pipe  is  used,  starting  at  one  end,  the 
seam  is  heated  to  the  fusing  point,  and  No.  10  Swedish  iron 
wire  run  in  for  fusion. 

This  process  is  carried  steadily  forward  until  the  end  of  the 
seam  is  reached.  The  metal,  at  frequent  intervals,  surrounding 
seam  is  heated  to  a  cherry  red  and  hammered.  This  relieves 
the  strain  due  to  uneven  contraction  of  the  metal. 


June,  1911. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


205 


On  engine  No.  5818  both  side  sheets  were  welded  in.     The  Driving  Boxes. 

length  of  one  side  seam  being  102  in.  Piece  of  driving  box  was  broken  off  and  the  space  was  filled 

up,  as  shown  in  the  sketch.  •..;-• 


The  following  is  an  itemized  cost  of  the  above  weld; 


Labor — 18  hrs.  at  SOyic.  per  hr.  =. 
Material — 380  ft.   gas,   carbide  =. . . 


$9.09 
6.91 


$16.00 

After  welding  no  roundhouse  repairs  are  necessary,  such  as 
caulking,  replacing  rivets,  etc.,  and  it  is  considered  that  the 
welded  joints  soon  pay  for  themselves  in  this  way. 

Space  Blocks.  ;  . 

The  following  figures  show  the  total  cost  of  welding  24  space 
blocks  into  the  driving  wheels  of  engine  4692 : 


Crack 


Space 
Block 


Driving  Wheel  Space  Blocks  Welded  in. 
Also  Crack  in  Rim  Welded. 

16  hrs.   labor  at  $.50 J4  = $8.08 

380  ft.  gas,  carbide  and  wire  = 7.00 

Total  cost  of  welding $15.08 

Clearance  in  the  form  of  countersink  is  chipped  out  on  each 

side  of  block  for  welding.  No.   10  Swedish  iron  wire  being  used 

for    fusion.     This    insures    against    the    old    trouble    of    losing 

these   blocks,   which   occurred    frequently    while    engine   was   in 

service. 

Coupler  Support  for  Tenders. 

The   same  welding  material   is  used  as   when   welding   front 
furnace  bearer,  as  they  both  are  cast  steel. 


Weld  on  Coupler  Support 
and  Spring  Case  on  Tenders. 

The  total  cost  of  welding  this  casting  is  as  follows: 


4   hours  of  labor  at  $.50  54   per  hr.  =. 
60  ft.  gas,  carbide  and   wire  = 


$2.02 
1.25 


Total  cost  of  welding  = .^..isV-if ;•>....     $3.27 

Under  the  old  plan  of  scrapping  these  castings  and  furnish- 
ing new  ones,  the  cost  would  be  $10.23,  including  machine  work. 
The  saving  effected  therefore  is  $6.96. 


The  same  method  and  material  are  used  as  when   welding'  a 

I 


layer  on  piston  rod,  filling  space  up  by  using  No.  •  10  Swedish 
iron  wires  as  a  fuse. 
The  total  cost  of  welding  this  casting  is  as  follows: 

Syi  hrs.   of  labor  at  $.50^  = $1.77 

65  ft.  gas,  carbide  and  wire 1.40 

Total  cost  of  welding..'.'i>v«^.>:..;i.»»-;«"-Vi'«'««*'-KV  •  $8.17 

Under  the  old  plan  of  scrapping  boxes  in  this  condition  and 
furnishing  new  ones,  the  cost  was  $23.05.  including  machining- 
This  method  thus  shows  the  following  saving : 


Cost  of  new  casting. 
Cost  of  welding..., i 


$28.0fr 
3.17 

$10.88 


'-:■  V,     Fr.\nklin  Fire  Door. 
The  material  is  cast  iron  and  in  welding  cast  iron  a  special 


Welds  on  Franklin  Fire  Door  Frame. 

cast  iron  alloy  is  used  in  conjunction  wth  Feroflux. 
The  cost  of  welding  is  as  follows : 


9^  hrs.  of  labor  at  $.50}^   per  hr.  = 

80  ft.   gas,  carbide  and  wire  = , 


.  ^  •  f-V-.*  ,«••'•*  •■*-*• 


$4.80 
l.M 


Total  cost  of  welding $6.40 

The  saving  made  in  this  case  is  as  follows ; 

Cost  of  new  casting.  ..;;*.. i.;.>,>'Vi.,'..;.;!;.*;...*.i.,  . .  $12.00 

Cost  of  welding.-....i...,Vw,.>. ;...,.............'.. .  6.40 


$5.60 


Welding  Broken  Lugs  on  Case  of  5  h.p.  Motor. 
The    same   method   and    material    is   used   as   in   welding   the 


Franklin  Fire  Door,  as  they  both  are  cast  iron. 
The  total  cost  of  welding  is  as  folows : 


3  hrs.  at  $.50'/$  per  hr.  =. . . . 
45   ft.   gas,   carbide   and  wire 


fl.U 

n 


Total  cost  of  welding  ^ $8.85 

Under  the  old  plan  of  scrapping  broken  cases  and  furnishing 
new  ones  the  cost  would  be  $I0Q,  showing  a  saving  of  $97.75. 


w 
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Among  the  other  pieces  of  work  done  during  the  past   few 
months  a  few  somewhat  unusual  jobs  noticed  in  the  reports  arc 


as  follows  (some  of  these  are  shown  in  the  accompanying  illus- 
tration) : 

Liners  welded  on  pedestal  braces. 
Pressed  steel  body  bolster  repaired. 
Fire  door  latch  repaired. 
Water  fight  pan  made  from  boiler  iron. 
Cracked   reverse   lever   arm   repaired. 
Broken   mould  flask  repaired. 
Ventilator  frame  welded. 
Letter  press  repaired. 

Excess   metal   in  cylinder  steam   passages  removed. 
Cracked   reverse  shaft  arm   repaired. 
Crack  m  corner  of  pedestal  repaired. 
Spoiled  main  rod  reclaimed. 
Lug  on  coach  trap  door  repaired. 
Various  broken  parts  of  machine  tools  repaired. 
Coupler  lug  lifter  repaired. 

Various    heavy    cast    steel   and    iron    parts   of    locomotives    reclaimed    and 
repaired. 

Head  of  hydraulic  jack  repaired. 
Tank   well   gooseneck   repaired. 
Broken   injector   parts  repaired. 
Broken  long  shanked  drill  welded. 
Scale  lever  repaired. 
Sand  holes  in  casting  filled   up. 
Broken  wrenches  repaired. 
Broken  vise  jaws  welded. 
Broken  crane  pulley  repaired. 
Broken  journal  box  repaired. 
Car  jacks  repaired. 
Lugs  welded  on  throttle  pipe. 


PROPOSED   BALANCED    SIMPLE    4-6-2   TYPE    LOCOMO- 
TIVE  OF  MAXIMUM  POWER 


W.   E.   Johnston. 


Owing  to  the  increase  in  the  weight  of  trains  and  conse- 
quent demand  for  more  power,  the  possibility  of  securing  great- 
ly increased  capacity  in  locomotives  of  the  Pacific  or  4-6-2  type 
by  the  use  of  the  four-cylinder  balanced  principle  would  seem 
to  be  of  even  greater  importance  than  the  well-known  advan- 
tages of  smooth  running  and  ease  on  track  in  the  case  of 
lighter  locomotives. 

The  maximum  tractive  effort  of  two-cylinder  locomotives  of 
the  4-6-2  type  is  about  35,000  lbs.,  leaving  a  considerable  gap 
between  these  designs  and  the  4-4-6-2  type  with  about  53,000 
lbs.  tractive  effort  now  in  service  on  the  Santa  Fe. 

The  design  herein  proposed  is  an  attempt  to  secure  maximum 
capacity  for  very  heavy  medium  speed  passenger  service  in  a 
balanced  locomotive  of  the  4-6-2  type  without  exceeding  safe 
wheel  loads  or  including  any  such  undesirable  features  as  bifur- 
cated main  rods  or  inclined  cylinders.  With  suitable  modifica- 
tions this  design  may  be  made  to  give  any  desired  tractive 
effort  between  35,000  lbs.  and  50,000  lbs.  and  meet  any  reason- 
able requirements  as  to  speed. 

While  200,000  lbs.  on  three  pairs  of  drivers  and  a  tractive 
eflfnrt  of  47,600  lbs.  may  at  first  seem  excessive,  the  maximum 


stresses  in  the  track  for  this  locomotive  are  actually  less  than 
frequently   occur   with    ordinary  two-cylinder   locomotives. 

Assuming,  as  a  basis  of  calculation,  a  two-cylinder  4-6-2  type 
locomotive  with  about  150,000  lbs.  on  drivers  as  about  the  maxi- 
mum for  ordinary  track,  the  excess  counterbalance  at  crank 
radius  figured  by  the  Master  Mechanic's  formula  will  be  about 
200  lbs.  to  250  lbs.  per  wheel.  At  a  speed  in  miles  per  hour 
equal  to  the  diameter  of  the  drivers  in  inches  and  with  a  26  in. 
stroke,  the  centrifugal  force  is  41.73  times  the  weight.  For 
200  lbs.  excess  counterbalance  per  wheel,  the  centrifugal  force 
(w)  is  8,346  lbs.  per  wheel  or,  approximately,  50,000  lbs.  for 
six  wheels.  For  250  lbs.  excess  counterbalance,  the  centrifugal 
force  per  wheel  is  10,432  lbs.  per  wheel  or,  approximately,  62,000 
lbs.  for  six  wheels.  In  Fig.  i,  the  vertical  components  of  these 
forces  which  are  effective  in  increasing  or  diminishing  the 
pressure  on  the  rail  have  been  laid  out  for  one  revolution  of 
a  wheel  starting  and  ending  with  the  counterbalance  on  the 
horizontal  center  line,  at  which  point  the  vertical  component 
of  the  centrifugal  force  of  the  excess  counterbalance  is  zero. 

Taking  the  lower  value  of  200  lbs.  excess  counterbalance  in 
order  to  be  well  on  the  safe  side,  we  will  have  a  total  load  ot 
150,000  plus  50,000  lbs.,  or  200,000  lbs.,  on  the  rails  when  the 
counterbalances  are  on  the  bottom  quarter.  Now,  if  the  track 
can  sustain  a  pressure  of  200,000  lbs.  from  six  drivers  at  one 
point,  it  can  also  at  another  or  at  all  others,  and  200,000  lbs.  on 
six  drivers  on  a  balanced  locomotive  will  be  no  more  liable  to 
damage  the  track  than  150,000  lbs.  on  six  drivers  on  an  ordi- 
nary two-cylinder  locomotive  running  at  a  speed  in  miles  per 
hour  equal  to  the  diameter  of  the  drivers  in  inches.  As  a  mat- 
ter of  fact,  passenger  locomotives  frequently  exceed  this  speed 
and  at  extreme  high  speeds  the  wheel  loads  on  the  balanced 
locomotive  which  are  not  affected  by  the  speed  would  be  mate- 
rially less  than  on  the  two-cylinder  locomotive  on  which  the 
centrifugal  force  of  the  excess  counterbalance  increases  as  the 
square  of  the  speed. 

As    stated    previously,    the    design    proposed    is    intended    for 


-300  Ll>s.  ExceeiCounter'balance,T3  Mllet  per  Hour. 


2)0  Ll)t.  ExcesaCouuierlialaace.  73  Miles  per  Hour. 

200  LI18.  ExcesiCounterhnlauce,  80  Miles  per  Honr. 

Pouuiis          — -         -^ 2.)0  Ll)s.  KxccsaCouuterlialance,  80  Miles  per  Boar.  Fouudi 

41. M*  I 1 1 1 ,250.000 


8,333 


200.000  a 


150.000  o 


100.000 


ISO.OOO 


FIG     I. 

medium  speed  passenger  service  and  therefore  73  in.  drivers 
have  been  figured  on.  Also  assuming  that  the  locomotive  will 
be  required  to  start  heavy  trains,  as  high  tractive  effort  as  the 
weight  on  drivers  will  permit  is  desirable,  say  about  45,000  to 
50,000  lbs.,  giving  ratios  of  weight  on  drivers  to  tractive  effort 
of  4.44  and  4.00  respectively. 

The  diameter  of  the  inside  cylinder  is  limited  to  about  18  in. 
by  the  space  available  between  the  frames.  18  in.  x  26  in.  cylin- 
ders with  175  lbs.  boiler  pressure  and  73  in.  drivers  give  a 
tractive  effort  of  17,150  lbs.,  leaving  a  balance  of  about  30,000 
lbs.  to  be  developed  by  the  outside  cylinders.  24  in.  x  _'6  in. 
cylinders  with  73  in.  wheels  and  175  lbs.  boiler  pressure  give 
30450  lbs.  tractive  effort.  Then  a  four-cylinder  balanced  sim- 
ple locomotive  with  18  in.  and  24  in.  x  26  in.  cylinders,  73  in. 
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drivers  and  175  lbs.  boiler  pressure  will  develop  17,150  plus 
30450  =  47,600  lbs.  tractive  effort,  and  the  ratio  of  weight  on 
drivers  to  tractive  effort  will  be  4.2,  which  will  be  satisfactory. 
All  previous  designs  of  four-cylinder  balanced  simple  loco- 
motives, as  far  as  records  are  available,  have  had  all  four  cylin- 
ders of  the  same  diameter.  This  is  not  essential,  however,  as 
it  is  not  necessary  to  balance  the  power  developed  in  the  in- 
side and  outside  cylinders.  The  special  and  essential  feature 
of  the  four-cylinder  balanced  locomotive  is  the  balancing  of 
the  reciprocating  weights,  and  this  may  be  done  with  cylinders 
of  different  sizes  by  making  the  large  piston  as  light  as  pos- 
sible  and   adding  to   the   small   piston,  or   its   crosshead,    what- 


One  of  the  principal  difficulties  in  a  four-cylinder  balanced 
locomotive  of  the  4-6-2  type  has  been  to  secure  a  sufficient 
length  of  main  rod  without  using  inclined  cylinders  or  bifur- 
cated rods  in  order  to  clear  the  front  axle.  In  this  design,  this 
has  been  taken  care  of  by  making  the  distance  from  the  front 
driver  to  the  center  of  the  cylinders  12  ft.  o  in.,  which  permits 
a  ,92-in.  main  rod  connected  to  the  front  drivers. 

In  order  to  get  as  large  inside  cylinders  as  possible,  the  dis- 
tance between  hubs  on  the  front  drivers  has  been  made  56  in. 
with  13  in.  diameter  by  ii-in.  journals  and  45-in.  frame  centers. 
E^ch  frame  is  offset  i  in.  between  the  front  and  middle  driv- 
ers, giving  43-in.   frame  centers,   12  in.   x   12  in.   journals  and 


TIG.  2. 


ever  weight  is  required  to  make  the  recipro'cating  weights  for 
the  large  and  small  cylinders  equal. 

Having  determined  the  weight  on  drivers  and  the  tractive 
effort,  the  next  step  is  to  provide  a  boiler  of  sufficient  capacity 
to   supply  the  cylinders   at  the   speeds   required. 

I'ig.  2,  the  general  plan  of  the  locomotive,  shows  a  boiler  80 
in.  in  diameter  at  the  first  ring  and  92  in.  in  diameter  over  the 
largest  course,  which  will  contain  about  250  2j4-in.  tubes  and 
27  5f^8-Jn.  tubes  21  ft.  o  in.  long.  The  distance  of  4  ft.  6  in.  from 
center  of  the  cylinder  to  front  tube  sheet  will  give  ample  space 
for  the  superheater  header  without  obstructing  the  draft.  The 
3  in.  o  in.  combustion  chamber  with  21  in.  o  in.  flues  and  4  in. 
6  in.  from  center  of  cylinder  to  front  tube  sheet  and  the  slop- 
ing throat  sheet  give  ample  clearance  over  the  rear  drivers.  A 
superheater  has  been  included  and  is  of  such  dimensions  as 
will  probably  give  about  150°  F.  superheat  and  about  20  per 
cent,    saving   in    water    consumption. 


FIG.   3. 

In  order  to  promote  free  circulation,  %  in.  bridges  between 
the  2%-\n.  tubes  and  ij^-in.  bridges  between  the  5^-in.  tubes 
have  been  used,  although  considerably  more  heating  surface 
could  have  been  obtained  by  closer  spacing.  The  ratio  of 
tractive  effort  times  diameter  of  drivers  to  heating  surface  and 
of  heating  surface  to  cylinder  volume  compare  favorably  with 
a  number  of  recent  superheater  locomotives  and  indicate  satis- 
factory steaming  qualities.  The  fact  that  the  combustion  cham- 
ber is  practically  equivalent  to  an  equal  length  of  tubes  should 
be  considered  in  connection  with  the  ratios  involving  heating 
surface. 


the  Master  Mechanic's  standard  distance  of  55  in.  between  hubs 
on  the  middle  and  back  drivers.  Whatever  strains  may  be 
caused  by  the  offset  in  the  frames  can  be  more  than  amply 
provided  for  in  the  cast  steel  crosstie  over  the  middle  axle  and 
the  waist  sheets  extending  up  to  the  boiler.  To  keep  the  load 
from  the  springs  central  on  the  driving  boxes,  the  equalizer 
between  the  front  and  middle  drivers  is  also  offset  i  in.  as 
shown  to  an  enlarged  scale  in  view  Fig.  3. 

The    following    table    gives   the    principal    dimensions    of   the 
proposed  design:       •  . -: - 


GENERAL     DATA. 


.4-6-J 


Type _ 

Fuel Bituminous  coal 

Tractive  effort ......>..:,.....;» 47,600  lbs. 

Weight  in  working  order.,  i,..  ..,;„,».. 28j,000  lb«. 

Weight  on  drivers ...v..  .....  ..i  *.,..,.....  .200.000    lbs. 

Wheel  base,  driving .>...;'.t..v.»...,;.iV.... 13  ft.  0  in. 

Wheel  base,  total .^ 38  ft.  6  in. 

RATIOS. 

Weight  on  drivers  -^  tractive  effort 

Total   weight   ~  tractive  effort 

Tractive  effort  times  diam.  drivers  -=-  evaporating 
Tractive  effort  times  diam.  drivers  -=-  'equivalent 

Volume,  4  cylinders 

Evaporating  surface  -^  vol.  cylinders 

Equivalent  heating  surface  -^  vol.  cylinders , 

Grate  area  -J-  vol.  cylinders. 


4.2 

6.0 

surface 8S0.O 

heating  surface 680.0 

21.22  cu.  ft. 

......-., 197.0 

.  • .  ■  ■ .  ■••«••*•  j'» . , ,  .241.0 
2.66 


Kind   ...\ i 

Diameter  and  stroke . , 

Kind    :■. V.....,> , 

Diameter   . . . ...  .'i'". . . . 


CVLIN'DERS. 


... .«'. .« . .. 


.Fou 


r-cylinder  balanced  simple 
18  in.   and  24   in.   x  26  in. 


TALVKS. 


Driving,  diameter  over  tires.. 

Driving  journals,  front 

Driving  journals,  middle  and  back. 
Engine  truck  wheels,  diameter.... 

Engine  truck  journals 

Trailing  truck  wheels,  diameter... 
Trailing  truck  journals 


WHEELS. 


» . ...  •.■•.^  k' 


•  ••,»•••<■•••••>•>-•  • 

.  .Piston 

•  •>  •  •  *»,•"•  f^*  •  •-.*>  ■  ■ 

..12  in. 

..(...i. ,.*.... 13 

4  •  s^'*  •  f  -9  •  >  •  ■  ■ .  .12 

-w  i^'o;  •  -*  *  *  • 6  J^ 

..73  in. 
X  11  in. 
X  12  in. 
ZZYi   in. 
X  12   in. 

•.*•»•••«•.«•  ■  •  .  <  . 

..45   in. 

...... v... 8 

X  14  in. 

Style  •.«««.'..■.<..,;.. Extended  wagon  top 

Working  pressure .......".,  ..L,. 175   lbs. 

Outside  diameter  of  first  ring. . . ...  ..,,..i...i;,..i..4. 80  in. 

Firebox,  length  and  width 108'-^  x  75!4   in. 

Tubes,  number  and  outside  diameter 250— 8ji  in.,  87— -^jj  in. 

Evaporating  surface,  tubes 3,890  sq.  ft. 

Evaporating  surface,  firebox. ......... •.i.^iv... ...... •..,,r.. 800  sq.   ft 

Evaporating  surface,  total ..;..•...-.•.'.>....;.,..* ii..-.. .  .4,190  sq.  ft. 

Superheating  surface ........v.*.* 620  sq.  ft. 

Grate  area ii.»>i.'. 56.3  sq.  ft. 

Smoke  stack,  height  above  rail 16  ft.  0  in. 

Center  of  boiler  above  rail 10  ft.  0  in. 

*  Evaporating  surface   +   I'A   times  superheating  surface. 


Plain  F.\cts  connected  with  business  do  not  count  for  much 
against  fixed  opinions. — David  Van  Alstyne  before  the  Con- 
gress of  Technology,  Boston,  Mass. 
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GENERAL    INTERIOR   VIEWS   OF   STEEL   PASSENGER    EQUIPMENT   ON   THE      CHICAGO,    MILWAUKEE    AND   ST.    PAUL    RAILWAY. 


Steel  Passenger  Train  Equipment 


CHICAGO,    MILWAUKEE    &    ST.    Ei^Ut    RAILWAY. 


ON    ELEVEN    DIFFERENT    KINDS    OF    PASSENGER   TRAIN    CARS    OF    COMPOSITE    CONSTRUCTION    RECENTLY 
BUILT   FOR  THE  CHICAGO,   MILWAUKEE  &  ST.    PAUL    RAILWAY,    A    STANDARD    ALL    STEEL    UNDER- 
FRAME   HAS    BEEN    EMPLOYED.      MANY   O IHER  OF    THE    STEEL    PARTS    OF    THESE    CARS    ARE 
ALSO    STANDARD,    RESULTING   IN    NOT   ONLY    A   REDUCED    INITIAL   COST   BUT    ALSO 

IN   GREATLY    FACILITATING   REPAIRS. 


The    recent    inauguration    of    through   passenger   trains    from  The  main  body  of  all  of  these  cars,  witli  the  exception  of  the 

Chicago  to  the  Pacific  Coast  over  the  Chicago,  Milwaukee  &  St.  baggage  and  inail  cars,  which  are  60  ft.  11  in.  long,  is  72  ft.  6 

Paul,  with  its  new  extension,  the  Chicago,   Milwaukee  &   Puget  in.  long.     They  all  employ  the  same  imderframe  and   the   same 

Sound    Rail  way,  is;  of  particular    interest    on    account    of    the  superstructure,  except  as  the  window   and  interior  arrangement 

exceptionally   high   character   of   the  passenger  train   equipment  has  made  changes  necessary  in  the  latter. 


Tlble  L>cVeT  a'-ioTe  k 
1«  Bol  betotr. 


t— 3-8*i-'-<<i**ta-2H^--+^  -^2-7"-l»^4-  -t«-:;'7-'-7^  -4-  ->. 


E.\TERI0R    VIEW    .\XD    FLOOR   PLAN    Of    KEW    STKEL    DINEKS^C,    M.    &    ST.   P.    RY. 


which  is  being  put  into  service.     There  has  never  been  a  new 

railroad  of  this  size  put  into  operation   on   which  equipment  of 

this   class,   and   to   the   e.xtent   here   employed,   has   been   used. 

This    company    has    received    243    steel    passenger    train    cars 

divided  up  as  follows: 

S4  coaches 

40  twelve  section  drawing  room,  smoking  room  sleepers. 

2S  baggate  cars. 

20  diners. 

IS  ten  section  two  compartment  sleepers. 

IS  tourist  sleepers. 

18  baggage  and  mail  cars. 

4  parlor  cars. 

2  all  com))artment  slcei>ers. 

'■•  biittVt  ahsvr'.  a  ion  cars. 

2  chair  car-. 


These  standard  underframcs  are  very  similar  and  somewhat 
heavier  than  the  standard  frame  adopted  by  the  Pullman  Com- 
pany for  this  equipment,*  and  consist  of  two  plate  girder  fish 
bellj-  center  sills  connecting  the  steel  castings  making  up  the 
entire  underframe  structure  from  the  bolster  to  the  platform 
sills.  These  center  sills  are  built  up  of  5/16  in.  plate,  2  ft.  2 
in.  deep  between  cross  bearers  and  spaced  18  in.  apart.  The 
compression  members  consist  of  two  4  x  3  x  •><<  in.  angles  riveted 
at  the   top  of  ithe   web   plafce,   while  the   tensipiinmiibefs  are 


*  For  full  illustrated  description   see   .\meric.\n   Engineer  .vnd  Railk»ad 
Journal,  October,  1910,  page  381. 
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SK(T10N.\L    ELEVATION     SHOWING     DETAIL    OK     FRAMING 


two  3  X  3  X  i/ji  in.  angles  riveted  at 
the  bottom  of  the  plate.     There  is  a 
continuous   top   cover   plate   30   x    '/S 
in.    covering   both    sills.      These    sills 
differ  from  the  Pullman  design  only 
in   the   greater   depth   at   the   center, 
being  26  in.  as  compared  with  22  in. 
The    deepest    section   is   uniform   be- 
tween   needle    beams,    which    in    the 
case  of  the    .Milwaukee  cars,  are    19 
ft.  apart.     On  the  Pullman  cars  they 
were   2S  ft.   apart,   the   Pullmai:   un- 
derframe,  however,  being  i   ft.  great- 
er in  total  length.     The  side  sills  in 
the  present  case  are  6  x  4  x   V^t  in., 
angles  continuous  for  the  full  length 
of  the  underframe,  while  in  the  Pull- 
man   equipment    5    in.    Z    bars    were 
employed.     These   side   sills  are  tied 
to   the  center  sills  by  two  cast   rteel 
needle  beams  with  a  cast  steel  spac- 
ing   block    between    the    center    sill> 
as    part    of    the    structure,    aiul    1)y 
the    pressed    steel    diaphragms    arranged    as    is    shown    in    the 
plan.      The    sectional    illustration    shows    the    construction    and 
arrangement    and   the   connections    with    the   top  and   bottom    ^4 
in.    cover    plates    employed    at    the    needle    beams.      It    will    be 
noticed    that   there    is    also   a    cast    steel    spacing   block    between 
the  center  sills  at  the  center  of  the  car  which  acts  simply  as  a 
stiffener.     On  top  of  this  underframe  is  secured   1/16  in.   steel 
plates    corrugated    longitudinally,    over    whicii    is    secured    seven 
light    longitudinal    nailing   strips,   the    space   between    the    strips 
being  tilled  with  hair  felt  and  over  this  is  laid  Xo.  20  keystone 
corrugated  iron   flooring,  which  in  turn   is  covered   with   yn  in. 
Flexolith  flooring. 

The  steel  framing  of  the  superstructure  is  made  up  princi- 
pally of  standard  sections,  the  side  posts  being  3x2x5/16  in. 
angles,  being  secured  at  the  bottom,  inside  of  the  side  sill  angles 
and  continuous  without  change  of  form  to  the  plate  which  is 
formed  by  a  3x3x54  •"•  angle.  The  belt  rail  at  the  window 
sill  is  secured  outside  of  the  side  posts  and  steel  sheathing  and 
consists  of  a  4  X  1^x7/16  in.  dropper  bar. 

Two  forms  of  roof  construction  are  employed,  as  required 
by  the  interior  finish,  one  being  a  2x2x3/16  in.  angle  carline 
pressed  into  proper  form  and  continuous  between  plates,  and 
tile  otlier  l)eing  a  carline  extending  from  the  plate  ti'  a 
2x2x3/16  in.  L  forming  the  deck  plate,  to  which  the  upper 
carlins  are  also  secured,  this  arrangement  giving  the  square 
clerestory  effect  where  desired. 

The  lower  deck  is  covered  with  No.  16  steel  and  the  roof 
with  No.  14  steel.  The  cross  section  of  the  car  shows  the 
arrangement  and  form  of  the  wooden  structure  secured  to  the 
steel  frame  work,  to  which  the  interior  finish  is  fastened  and 
the  photographs  show  the  general  appearance  of  the  interior, 
well  illustrating  the  most  attractive  inlaid  decorations  and  use 
of  art  glass  and  attractive  lighting  fixtures. 

Steel  sheathing  consisting  of  %  in.  plate  is  used  on  the  sides 
of   the  car,  the  rivets  being  button  headed,   no  attempt   being 

made  to  simulate  the  apptarance  of 
a  wooden  coach.  These  plates  are 
butt  jointed  with  an  8  x  5/16  iti. 
cover  plate  inside. 

The  end  construction  and  vestibule 
arrangement  offers  no  particular 
novelty.  The  body  and  corner  posts 
are  Z  bars  and  the  door  posts,  as 
well  as  the  other  two  vertical  mem- 
bers in  the  endframing  are  4  in., 
6J4  lb.  channels,  to  which  is  secured 
the  %  in.  steel  end  sheathing.  The 
door  and  corner  posts  are  set  down 
into    and    are    secured    to    the    steel 
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casting  to   which   the  other  posts  are   fastened  by  angles.     The 

framing  of  the  vestibule  throughout  is  of  steel.  ,..r 

In    the   interior   arrangement   of   all   of   the   cars    the   smoking 

rooms  were  installed  on  the  right  hand  side  to  prevent  passing 


Section  at  Diaphraarm. 
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Section  at  Needle  1 


SECTIONS    OF    UNDERFRAME. 

trains  from  obstructing  the  view.  The  typical  plan  of  the 
buffet  and  observation  car  and  the  dining  car  are  shown  in  the 
accompanying  illustratons. 

The  cars  are  equipped  with  Chicago  Car  Heating  Company's 
vapor  system  of  steam  heating  and  the  electric  lights  are  pro- 


vided with  current  from  a  dynamo  in  the  baggage  car.  accord- 
ing to  the  regular  custom  on  the  Milwaukee.  Pintsch  gas  is 
installed  and  the  sleepers  and  all  heavier  cars  are  equipped  with 
a  double  set  of  VVestinghouse  brakes.  Other  equipment  in- 
cludes Chaftee  centering  device.  Standard  Coupler  Co.'s  type  F 
buffing  mechanism,  Ohio  couplers.  Miner  friction  draw  gear 
and  Garland  ventilators  The  General  Railway  Supply  Com- 
pany furnished  the  Flexolith  flooring  and  the  steel  trap  doors. 

These  cars  were  divided  between  the  Pullman  Company. 
Barney  &  Smith  Car  Co.,  and  the  American  Car  &  Foundry  Co. 
the  illustrations  being  those  from  the  Pullman  Company,  the 
other  builders,  however,  using  practically  the  same  construction. 

The  weights  of  the  different  classes  are  shown  in  the  fol- 
lowing table : 

Baggage  and  mail.  ,•...■.>;■..,..>.;.;.»..-—»,,,...  .  118,700  Ibf. 

Baggage  cars vi  ;....„..!.,.. ..i  .^,.. 12SM60     " 

Coaches .. ..........;^ 135,000      " 

Parlor  cars 142,700    " 

Dining  cars ;....... 149,300     " 

Tourist   sleepers 1 48.000     " 

10  section  sleepers lo€,200     " 

12  section  sleepers. ........ .,.,.-.4i.;i..,,«4.,...:..  1.52,300     " 

Compartment  sleepers  .,.>,.•»'.....».;;>  ..i  ..■•■;.  157,400     " 
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PLAN    OF    BUFFET-OBSERVATION     CARS. 


Practical  Results  of  Wind   Resistance   Economies 


\V.   R.   McKeen,  Jr.,  M.   E.,  Member,  Amer.  Soc.   Mech.   Engrs. 


If  notice  is  taken  of  the  changes  in  sliapes  of  transportation 
mediums  the  world  over,  it  cannot  help  but  produce  astonish- 
ment at  the  attention  given  and  economies  being  obtained  in 
this  manner  in  all  classes  of  vehicles.  I'his  has  largely  taken 
place  within  recent  years  since  considerable  useful  data  has 
been  collected  and  published  on  the  subject  of  wind  resistance 
as  applied  to  moving  vehicles.     The  effect  is  particularly  notice- 


LOCDMOTIVE    DESIGNED   TO   REDLLE    THE    EFFECT    OF    WIND    KF.SISTAXCE. 

able    in    some    recent   designs   of   locomotives   and   cars,   electric 
high  speed  cars,  and  even  on  automobiles. 

Illustrating  wiiat  has  already  been  done,  the  accompanying 
views  of  recent  designs  of  locomotives  buill  with  pointed  boil- 
ers and  cai)S,  lor  railways  in  Austria  and  Germany,  also  pointed 
front  ends  and  round  rear  ends  of  recent  developments  in  meri- 
torious automobile  shapes,  are  striking.  The  reduction  of  re- 
sistance by  the  design  of  flying  machines,  sea-going  vessels  and 
motor  boats  is  producing  great  practical  and  economical  results. 
but  in  general  it  is  in  the  construction  of  railroad  and  traction 
line  equipment  where  the  wind  resistance  is  such  a  large  factor. 
and  where  the  greatest  economies  are  obtainable,  that  the  small 
est  advance  has  been  made  in  securing  these  possible  economies 
by  reducing  wind  resistance. 

The  Berlin-Zossen  high  speed  clect-ic  propulsion  tests  of  190J 
were  clr.boratc!y  crndrctccl  r.nd  gave  the  engineering  world 
some  useiui  Ugurts.  1  lie  wind  tests  carried  oi.t  by  the  Elec- 
trical Commission  during  the  St.  Louis  E.xposition,  while  dif- 
ferently conducted,  were  useful  and  verified  the  Cierman  tests, 
by  showing  the  enormous  amount  of  power  nccessarv  to  force 
a  blunt  end  car  against  the  atmosphere  at  high  and  medium 
velocities. 

In  a  test  made  by  an  l'"iiglish  automobilist  of  a  scieiitilic  turn 
of  mind,  he  discovered  that  the  addition  of  thirty  square  feet 
of  wind  resistance  to  his  38.4  horse-power  Napier  car  reduced 
his  maximum  speed  from  79  miles  i)cr  hour  to  47.85  miles  per 
hour. 

In  order  to  determine  with  exactness  what  the  practical  value 


AUTOMOniLE    UOnV    DESIGNED    FOK    HUni    spf.eh. 

of  the  shape  adopted  for  the  body  of  its  motor  cars  miglit  be, 
the  .McKeen  Motor  Car  Co.  recently  conducted  a  series  of  com- 
parative tests  with  different  arrangements  and  body  designs, 
which  very  strikingly  prove  the  importance  of  close  attention 
to  this  feature  in  all  railway  vehicles.  The  tests  were  conducted 
under  the  supervision  of  the  writer,  the  observations  being  made 


by  Mr.  A.  H.  Fetters,  Mechanical  Engineer  of  the  Union  Pa- 
cific. The  test  of  each  design  (Figs,  i  and  2)  was  made  on  a 
round  trip  of  80  miles,  between  Lincoln  and  Beatrice,  Nebraska, 
under  similar  weather  conditions.  By  means  of  an  anemometer, 
thermometer  and  barometer,  frequent  readings  were  recorded 
showing  the  wind  velocity,  temperature  and  pressures.  Ihe 
gasoline  was  measured  by  U.  S.  standard  gallon  measure.  Each 
trip  was  made  at  he  same  average  speed  of  41  miles  per  hour, 
requiring  one  hour  and  tifty-seven  minutes  running  time.  The 
car  and  engine  were  in  the  same  condition  before,  after  and 
throughout  the  entire  test,  all  conditions  surrounding  tlie  test 
being  very  favorable  in  securing  accurate  data.  Briefly  sum- 
marized, tlie   following  results  were  obtained: 

Performance    with   the    wedge-shapeii    or    pointed    front    end,    3.48    miles 

per  gallon   of  gasoline. 
Performance    with   blunt   form    of    front    end,    i.iS   miles    per    gallon    of 

gasoline. 
Kxtra   gasoline  consumption   due  to  the  blunt  form   of  front   end,   40%. 

It  must  be  here  noted  that  this  extra  40  per  cent,  of  gasoline 
was  necessary  to  keep  the  car  with  the  blunt  front  end  up  to 
tlio  spettl  which  the  same  car  made  the  previous  day  under 
similar  conditions,  but  with  the  pointed  front  end.  This  extra 
power  required  to  operate  tie  bli.i  t  end  car  was  obtained  with 
a  wider  throttle.  Details  of  the  test  are  shown  in  accompany- 
ing table. 

The  comparative  drifting  tests  with  the  two  forms  of  front 


MCKEEN     MOTOR    CAR    WITH     WEDGE    END. 

end  down  a  six-mile  gradient  averaging  about  ^4  of  one  per 
cent,  are  of  especial  interest.  In  buth  instances  the  speed  of 
the  car  was  40  miles  at  the  top  of  the  hill,  and  it  was  allowed 
to  drift  freely.  With  tlie  pointed  front  end  the  car  drifted  from 
Princeton  to  Hanlon,  6.5  miles,  in  nine  minutes,  the  velocity  of 
the  car  gradually  increasing  from  40  miles  per  hour  at  the 
top  of  the  hill,  to  50  miles  per  hour  while  descending  the  grade. 
With  the  blunl  form  of  front  end,  starting  at  the  top  of  the 
liill  with  the  same  speed  of  40  miles  per  hour,  thirteen  minutes 
were  required  to  cover  the  same  distance,  the  speed  of  the  car 
gradually  ditiiiiiishiitg  instead  of  increasing,  as  did  the  car  with 
the  pointed  front  end,  and  it  was  necessary  to  clutch  in  the  en- 
gine to  carry  the  car  over  the  last  1%  miles. 

The  holding  effect  of  the  atmosphere  on  the  blunt  front  end, 
and  the  effect  on  the  speed  of  the  car,  was  very  noticeable  dur- 
ing the  drifting  test.  The  efficiency  of  the  car  in  climbing  this 
hill  on  the  return  trip,  as  noted  below,  is  also  worthy  of  at- 
tention. 

Distance      6.5   miles 

Total    rise    230   feet 

Average    grade    36   ft.   per  mile 

Maximum    grade    53   ft.  per  mile 

Average  speed  of  car,   up-grade  45  miles  per  hr. 
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A  very  important  observation  of  Mr.  Fetters,  while  on  this 
test,  was  the  unsteady  riding  cftect  produced  by  the  blunt  front 
end.  The  importance  of  the  wind  resisting  design  of  the  Mc- 
Kecn  motor  car,  which  also  produces  easy  riding  qualities,  is 
more  fully  appreciated  in  a  similar  design  of  the  monorail  car, 
in  which  equilibrium  and  high  speed  were  the  important  factors 
considered.  The  atmosphere  has  the  same  effect  on  the  pointed 
front  end  as  it  has  on  the  projectile,  and  one  of  the  noticeable 
features  of  tlic  McKeen  motor  cars  has  always  been  their 
steady  ridir.-j;  qualities  at  high  velocity,  due  to  the  sterdying 
effect   of  the   wind  on   the   wedge-shaped   end.     This   condition 


Blunt  Front  End 
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Plan 


22';  Gal.   80  Miles 
41  Miles  per  Hr. 


Elevation 
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FORM    OF    BLUNT    END     USED    IN    THE    TESTS. 


disappeared  when  the  blunt  front  end  was  applied,  and  it  was 
observed  that  the  car  nosed  about  considerably.  This  fact  is 
too  important  to  lose  sight  of  when  comparing  the  relative 
merits  of  the  two  forms  of  cars,  and  it  is  secondary  only  to 
the  economy  in  gasoline  consumption  shown  by  the  poitited 
front  end.  It  will  thus  be  seen  that  the  experiments  conducted 
with  this  motor  car  demonstrated  in  dollars  and  cents  the  ac- 
tual economical  advantage  to  be  gained  by  the  use  of  a  prop- 
erly shaped  vehicle.  Not  a  sinall  feature  of  this  economy  is 
the   rounded   rear    end,    which    almost    entirely    does   away    with 


Wedsre  Shape  or  Pointed 
Front  End 
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FORM     OF     WEDGE     END     USED     IN     THE    TESTS. 

the  vacuum  produced  by  the  ordinary  square  end  cars,  ibis 
not  only  produces  a  fi.xed  economy,  but  almost  entirely  elmii- 
nates  the  dust  nuisance. 

With  a  single  unit  car  it  is  much  more  important  to  consider 
head-end  resistance,  as  some  tests  have  shown  that  this  head- 
end resistance  is  approximately  75  per  cent,  of  the  entire  re- 
sistance, while  with  trains  consisting  of  several  cars,  the  side 
or  surface  friction  i.ccessarily  gradually  increases,  according  to 
the  number  of  cars  in  the  train,  while  the  head-end  area  re- 
mains constant.  It  is  thus  reen  that  in  long  trains  the  propor- 
tion of  head-end  resistance  is  gradually  reduced,  but  with  a 
single  unit  car  the  head-end  resistance,  being  so  large  a  pro- 


portion of  the  entire  resistance,  is  of  prime  consideration,  and 
therefore  anything  that  can  be  done  to  materially  reduce  the 
head-end  resistance,  especially  on  a  single  unit,  self-propelled 
car,  results  in  a  direct  and  practical  saving  in  the  power  neces- 
sary to  drive  the  car  at  any  speed  above  15  miles  per  hour — 
this  saving  being  prnportiorate  as  the  speed  increases,  until,  as 
shown  at  41  milts  per  hour,  a  saving  of  40  per  cent,  has  been 
effected,  by  the  proper  attention  to  laws  of  resistance  of  a  mov- 
ing body  throvgh  the  r.tirosphere. 

The  effect  of  an  oppo.^ing  wind  on  a  heavy,  slow  moving  train 
is  well  known  and  comes  in  the  same  class  with  a  fast  movmg 
vehicle  in  sti'l  air.  Recently  on  a  perfectly  calm  day  a  freight 
engine,  with  a  2,200-ton  train  load,  covered  a  152-mile  district, 
water  grade,  register  to  register,  in  eight  hours  and  thirty-five 
minutes.  On  a  later  date,  with  a  strong,  opposing  wind,  the 
same  engine,  with  the  same  engine  crew,  pulling  the  same  ton- 
nage over  the  same  district,  required  twenty-three  hours  and 
thirty-five  minutes  in  which  to  make  the  run,  and  the  engine 
consumed  twice  as  much  coal.  The  temperature  was  the  same 
on  the  two  days,  the  only  difference  in  weather  conditions  be- 
ing the  strong  wind  on  the  latter  trip. 

In  the  following  tables  are  piven  the  detailed  data  of  the  tests 
referred  to  above:    ,';.:^>; 

BEATRICE  TO  LINCOLN. 


:v.                            Wedpe   Front 

Blunt     Front 

Item.            ■-  •.':'.-.                                          End. 

End. 

Condition    of   weather... ; ...  . . ....  —  ,, Clear 

aear 

Condition    of    rails .i,'-i Good 

Good 

Tempt,   at   beginning  of  run ...i.  .V-,-- 43  deg. 

47  deg. 

Tempt,   at  end  of  run .\.V,;. .  .,\ 58  deg. 

58  deg. 

Av.    wind  vel..  ft.   per  min.  .......;.;.,."-.■.. .'. 3.9-">0 

4.809 

Time  leaving  Beatrice...  .,,.,..»<.;»'•■.  i..i. ..... .9:29  a.  m. 

9:16  A.   U. 

Time  arrival  Lincoln.  .VV.;  ..'.  .^.i',.>  i  ,....- .10:29   a.   m. 

10:23   A.    M. 

Time  on  road .v.  .;..;>.,■. ...» 1   hr. 

1   hr.   7  min. 

Delays ,...-.■.  ..i«k.i-..«.'.» . .  .2    min. 

8  min. 

Actual   running  time .....;......,.;_.  i..  .  .58  mm. 

1   hr.   5  min. 

LINCOLN  TO   BEATRICE. 

Condition   of   weather. i.'.-i ■.,:,.,';> »i.^*-;. Clear 

Clear 

Condition  .'of    rails ,  i". ,'. Good 

Good 

Tempt,    at   beginning   or   run ;....60   deg. 

64  deg. 

Tempt,   at  end  of  run .....64   deg". 

72  deg. 

Av.   wind   vel..    ft.    per   min .....,..;.....,.•■....  ..">.448 

3.800 

Time  leaving  Lincoln. .,...,.»•..  ..M:13   p.    m. 

l::n    p.   M. 

Time  arrival  Beatrice ..^ ..;-.;.,.;..'.  ..8:12   p.    m. 

2:2:;.r.    M. 

Time  on  road ...,  ..•^.'i.'.... ............ .5!)  min. 

■3  "lin. 

Delays     ,.,........'. .  .-w.. ,...., ^;... . . .  .None 

None 

Actual  running  time .j^v,y^  .;,,.*,..  .59  min. 

.'li  min. 

ROUND    TRIR  J^v  \     ; :            ..  r 

.Actual   running  time. .  i .' .  ...i.i..v,i  ....1  hr.  57  min. 

1  hr.  57  min. 

.\v.   wind  vel.,  ft.  per  min. .'.  ,.,.V..^t  .:i 4,699 

4.304 

.\mt.  gasoline   ..,..,.. .,  ...i...".  ;.>.... ..  .    ..23  gal. 

82  !4    ttal. 

Miles  per  gallon,  r.v.  .......,...:.,<*..  ..-i.ti'iV.." 3.48 

2.48 

Total  mileage  , . . . .'..,- ,  i .'. . ......... .30  imles 

80   miles 

■^^■^^^^ 

Safety  Record  of  the  Illinois  Central. — According  to  1 
recent  statement  issued  by  the  Illinois  Central  Railroad  it  ha- 
not  killed  a  passenger  in  its  suburban  service  in  55  years.  Bj 
this  is  meant  that  no  person  has  been  killed,  while  being  trans- 
ported as  a  passenger,  through  the  fault  of  the  management. 
The  statement  also  discloses  the  fr.ct  that  during  iqio  the  com 
pany  carried  30,728.211  passengers  without  a  fatality  over  a 
system  of  lines  that  cover  a  territory  reaching  from  the  Gulf 
of  Mexico  to  the  Cerent  Lakes  and  west  as  far  as  the  Missouri 
River. 


V.  i  The  MAssAriiusETT.s  Institute  OF  Tf.chnology  has  published 
a  bulletin  in  retjnrd  to  ii'stn:ction  during  the  months  of  June, 
July  and  August,  supplementing  the  work  of  tlu'  regular  school 
year.  The  requirements  for  admission  and  in  general  tl  e  work 
performed  and  the  final  examinations  correspond  with  those  of 
the  regular  school  year.  The  summer  courses  are  open  also  to 
persons  not  students  in  the  institute  who  possess  the  necessary 
qualifications.         :  :'  t;';  "i    •'  ^■?"-  V 


Progressing  in  the  Right  Direction. — Would  it  (scientific 
management)  not  hasten  the  Utopian  condition  which  all  right- 
minded  men  believe  in  and  hope  for;  namely,  that  every  man 
who  is  willing  to  work  is  entitled  to  a  living  and  that  no  man 
is  entitled  to  so  much  that  somebody  else  must  go  hungry. — 
David  Van  Alstyuc  before  tlie  Congress  of  Technology,  Boston. 


Practical  Results  of  Wind    Resistance   Economies 
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\  •jr^tiiutlfje;  fe^takc^''of^ihe.  clianijCs  in  -liaiH-  "i'  iran-iinrtitMn 
iiKtliiiin*  .YiKvV.:\Vt>r}rl  ■c«vtr;vit  caiinot  lit-lp  i>m  pti.'hKT  a>t'>ni>li 
iiicnt .  ai  ti.K'  attrition;  given  aiulocon(Muir>  hcJui:  ■•litniiud  in 
tl)H  ru.'inm'ffih  all  <l;i>';<?*  cif  vfliiolc>.  Ihis  Iia>  larsicly  lakvii 
placi."  \viihin  Wyinit  .ytrars  siiHv"  cv'"M'K'<'''^  ustful  <iaia  lias 
- i)cvti.;  cotlvctctl  iliitt  j),iiJi1j#1h<1  oil  tho,',  subjvct '  of  >'in(l  resisthiMrc 
its.-ajfjiHiMt.to,  pv>\'iii<;..vv  i-  iiartioiilailv    nolJ<?e.r 


■alilc :  iiv   'iuvnc  :ri.•^^Iit    ik-tiins   of   ]MOMiii"ti\\  ~   aii<l   cars,   electric'' 
hiitli  >pec<i  cutset  a  11(1  vvw;  un  amoiiiubilo. 

HhVstVainjV  wiat  'h^  already  been  tipne,  tUe  accoinpaiiyiiiK 
views  rtf.:receiit.flo$t^g^nsM^k^^  Imilv  \ui1i   ixiintcl  ii>ii! 

cr-r  aiifl  oahs,'  lor  r.iilwuys' in  .Vu>tria  and  (mnvaiiv.  also  icimc't 
front  enti>  anil  fDuiitl  rear  tnds  of  rveent  ilrvi-loimitnts  in  meri 
torinus  atvtoiWobik'   sliapes/  arc  ; striking.      I  in-   ii 'liutipn  of  re- 
si->t;fnce  l)y  t]»f  <K'sivin  oi   ilyin'j  nia«-ln'nfs,  si'a  yoiiisi   m-^soIs  aixl 
nioif.ir  bi'ats  i>  .i»ri_"iucin)*  ^rea.t  ])ra<."tical  and  ii'ononiioal  ri-<uU?. 

■b-iit,.jfh--g<meraf  itis;>»i.  tlie  e<>n'^lriK-ti''ii   .>t    railr->ad   and   trartini' 

"lirvo  VfiuipnK'nt  wlurv  the  wind  resisiancc  i-  -ittli  a   1  ir-;i.    laitoi. 
and  whi-rV  the  i;reatc>t  vcoiioniies  are  ohtainalik'.  tliat  the  small 
-tst  iiilvance  has  hiiiiniade  in  sfiniriiiij  thrse  jms-ihK'  i-oononiie- 
b^  .Ft'diieinjj  wind  resistance 

"l"tie  Ber]in-2o,>seu  hiijh  speed  lU-ct-ic  itroimNiou  ti-t~  ni'  h^oj 
were  tl.rlinralcS.  c-:v.?r.clc;i  r.:;d  gave  the  cngintcring  world 
Mjnu:  u?ei in  ijiinri-*.  tim  wiinf  test •;  carried  oi.t  by  t Ik-  IJcc 
trieal  Connnissiou.^btrii)};  the  St.  Louts  K\iiip>iiii.n.  uhiK-  ilif 
icrc-ntly  condnoted,  wvri-  niefnl  an<l  viTiiKd  il.e  (urnian  tests. 
Uy  7-h<tvvini{  the  fnornions  aniotuil  of  ))ii\\ir  iuois-;ir\-  \'<  force 
ri    bUwit' -end :  oar  .agaJUHt   thb   aim«i~|i!urr    at    lii'^li    and    iiu  dinni 

■•vel<'ci-ije,s;.  "■':*, ,-:v'  y:/;  v;\;'''-v  v?-''-   .     ::'..:.:'■.-  ■«  :••,.•■-■,::.'•.•'  ■;.  •.-■■.;;" 

Fn  a  ti->*t  liKH'le  iVy  air  ICi^^^  .MiTtom«>biltst  of  a  soieniihc  ttirn 
'f  nun<l..he  «liH-<.»voreil  that  the  .iddili'Mi  >>i  iliirly  ^iniare  feet 
pi  .>vind  rt;si.s|anre  1o  bii  jl!<.4;hor>e  p.  >\\rr    N"a,piir  car  rcdm-ed 

'  !ii««  in.>vimHn)- S|w\e.«^  t>.um..J:«)  iniTes  per.  hour  tn  47. S5  niiUs  j>er 

■hovtr..,;,.;  - /.■\''\;  ■■':^  ■V:/^i /.;:'■  :.t-- ■'■.■;.'•■■  .',v  ■ 

■  ,  Xn'<)t(\W  .^h/Ai-iX'ttrnm-ivlth'^^^^^  wbat  'tl'c.  f)r.iei  ical  \  .dtrc 


;^t*tt.' 


-.V.^.rr^l;;VIi^lVl■ti,  T.Tf)i>V'^^^ 


-pirt:(ii; 


^'iw*' iJ^ ■^sli^(pv>  aijt^p^^^^^  ifte  body  'of  its  niV)t<«f  cars  nil j;ht  be. 

ihc  .Vlol\eeH.Mr)ti>r  Car  Co.. recently  c^  series  o{  cm 

parativv  te^s  "with  difVerent^  arransicnientj*  and  Iiody  designs, 
Whiolr  Very^trikinyly  prove  the  importance  of  close  attention 
to  this  feature  ill  aU  railway  vehicles.  The  te-ts  wore  conducted 
under  the  .supervision  of  the  writer,  the  observations  beinu  made 


bv  Mr.  A.  II.  leiUr>.  Aleeh.ir.ical  l!iii;iiieer  oi'  iIk-  L'nion  I'.i- 
cilic.  The  test  of  each  de>iyn  (,1'Ji?*-  '  a»i4^,)  ^va^  ni.ide  on  a 
round  trip  ••(  80  mil>.^,  beiween  Ivincoin  and  lle.'Urice,  .\el)ra>ka," 
under  .■similar  ueatlier  conditions.  I'.y  means  of  an  anemometer, 
thermoineler  and  liarcMiuter,  frequent  readings  were  recorded 
showing  the  wind  xelmity.  teniijcrature  and  pressiircs.  1  he 
gasoline  was  nie.iMired  liy  l.  S.  standanl  i;alli>n  measure.  Each 
trip  \\a.-<  iikhK-  ;ii  lu  same  averai^e  sjjced  of  41  miles  per  hour, 
re(juirini4  one  hour  .iml  lifiy-^eveii  minutes  rinmiug  lime.  I'lie 
car  and  eniiine  were  in  tiie  same  condition  beff^re,  after  and 
throughout  the  tiitire  test,  all  conditions  surroimding  llic  test 
being  very  favorable  in  securing  accurate  data.  I'.rielly  sum- 
Tjuirize^.K 'tliv*:,  loili'wiiv.*   results   were  obtained:^ './a.-  .'' 

PiTlOrtiiance  .  with   tlh."  woilpr^IiaiH.Hli.yi'  •i«MiJlv.d   fr<>nf  .cn.di  ','3.4s    milr>i 

...twr  (iaJlon  of  j;asolni«-,    . '      ■..".'•,!      ,■..■•     -;■-   '"'■: 
IVrforpiaiicc   with   blunt  fc>rni   or  front  iniJ,   ;?. 48;  niUes  per  .gallon   of 
•    sai-oline.  "■      ■,..;'.■',■    .■"  ':','':' ;^'-' ■':     ''■       .'■^•"  .'  ■  ■ 

•   l.vVtra  vas^oUixe  tmistiinption  <lue  liV.ttlc  blivnt   foriii  "nf  ■frrilH   wiiH.  40%.. 

,,  It' 'JiHtst  be  .hitrc  noted  tliai  ilii>  extra  40  pvr  c<  nt.  of  gasoline 
was  necessary  to  keep  the  car  wiili  tiie  blunt  front  eiul  up  to 
the  s)-.(.;,'l  which  the  same  Car  ni.tde  ilie  |»re\i'iii<  day  inidcr 
similar  conditions,  but  with  the  jHiinteil  ft'oiii  end.  Tlii-  extr.'i' 
jwwer  re'iuireil  i^.  <'ier,;te  tl-.e-.blri  t  eiul  tar  w.i~  oliiaiiui  with 
a  wider  tiirottle.  Det.ail.  <•{  the  le^t  are  shown  in  accompany- 
ing taiile. 
>■•  Tile   coin].ar.ilive   drifting   tests   with   tiie   two   forins   of    front 


e,  ■■ 
1  ;■ 


'■.k'-  ■..;;.-.. 


-  -.V  ... 


.\!l  kl-l  .\      MOTOK     CAK     W  ITM      WKlil,!      I.XH. 

end  ijowii  ;i  si.\-niil>  yrailieiit  a\er.igii>g  abr>t-t  fa"  of  one  p(Sr" 
\"eni.  are  of  especial  interest.  In  bj'th  it'.>it.nice.-«  the  speed  of 
tin-  car  \v;i-  40  iiiilc-  at  llu  top  of  tin-  hill,  and  it.TkVas  allowed 
til  drift  freely.  \\  jtli  tin  jH.inlr  I  fr.-iii  ei  d  tiie  car  drifted  from 
i'rinceton  to  llaiili'ii.  <i.:i  miles,  in  nine  miiune.v,  the  velocity  of 
ti:e  car  vradnally  iiicrea>ini:  from  40  ndles  per  l;u-ir  ;it  the 
top  of  the  hill,  tO  50  niJles :per  hi'ur  while  descendir.t;  the  gr.ide. 
With  the  bimu  forni  of  fnnji  en  I.  >t.irting  at  llie  top  of  the 
hill  with  the  »;ime  -.jHid  of  40  miles  jjer  hour,  thirteen  minutes 
>\ere  re(|uireil  t  I'Vir  the  xanie  di^iancc./>tlte-i5p»."<?d' uf  llie  car 
urailually  dhi:'ni[sliniii  instead  of  iHcreasiiig.  as  did  tin  car  with 
ilie  pointed  front  etui,  and  it  was  tucessary  to Vlutch  in  tljc  vn- 
gtne  to  carry  the  car  over  the  last  T?'^  mile.s.  '.:''-'=-'.■':, 
The  holding  eflfect  of  the  atmosphere  on  the  blunt  front  end, 
.and  llie  effect  on  the  sMeed  of  the  car.  was  \ery  noticeable  dur- 
itig  the  drifting  test.  The  efiflciencv  i>f  the  car  in  climbing  this 
hill  on  tiu'  return  trip,  as  noted  below,  is  also  worthy  of  at- 
tention. ,-  .';  •',-■  .  ■■•;•■  >':■■ 

l'i-t.uici \  jCy.V.-.is.S  Utiles 

Total    rise    .iv.  .,;..;  ./. .......>,...  .-.2.M    feet  •■..■ 

\viiat!c    grade    ........................  ....-.•.^-.■V.'.,3<i   ft.   per  mile '' 

.\l,i.Mimiin    grade     :...'.,>;.<,..../.  .W   ft.  per  mile 

.Vvcratio   speed   of  car.   iip-crade   .  i. ;;.';.  .vC,/.  ..■.4ri  miles  pt-r  hr. 
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.\.    vrry    inipciriaut    (il).>-crvalion   of    Mr.    IVtars.   uliik-   on  tltis 
,  tvi>t,  was  tlu-  unsteady  ridiiii;  cfiiicv  |)rodiic=ed  %  tlie  biiijit  frtMit. 
■.•.•^orid.      IIk'  iiii|)i.rtrmcc  of  tlu-  wind  rosisthi;;-  dc>l<^ii  oFtbc   Mcv 
>  '..Krvit  nioior   i-ar,  wiiich   also  proilnci's   easy   rhiiai;  (luajjtics,  is 
SiwiU't'  fiilly  JMil*rwiat('d  m  a  s^^^^ 

• ; V'iii  ■>\1n'cli  i<|ri!iiirnim  and  liiijh,  >pccd  were  tlie  important  fiactors 
:  ■  VniiisiiliTMl.      I  Iif  ;ltmo^|)herc  Iia;;  tin-  satne  etlect  <rn  the  juMiUtd 
- '•  irojlt  end  ;<^  It   ha.s  on  tlu'  iirojcctile,  :tn<l  onf  of  tiiv  notkxabjc- 
;  *.fe«tHPes^V  of    tliV- ■  lyitrKwi    liifiinr    var«  Jras    iijw  ay$    beeii    thoii^  • 
^.  'jSU-ady   ridf::  J    (inalitJes   at   High    velocity,    dne   to  'the    sti^i  iViHrj, 
\.  :!cffect  of  thv   wiiUl  on  ihe:  wi:dge  shaptyl;x'i'^     Jh\^  conditiojv. 
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disappeared  wlmi  the  bhnit  frorit;  end  was;  applied,  and  it  '\*as, 
• '.  observed  that  iticciar  nosed'  abQiit .  coivsiderably.  This  fact  i& 
'  too  itnportanl  to  lose  sight  of  wlKMicuinpuriiig  the  relative 
•■  tncrit.'i  lif  tile  two  loriiiS  of  car!'-  and  it  i>  secondary  only  to 
.>  utTji;  vcOii«Mi»y  -iij  ga!»oliite  consuiui)t;i(>n  sh«iv\n  Ity  thecpoihted 
'  front  t'trd  Ft  will  tiius  be  sc<?rii  tliat  tjw  experhnents  coiichrcted 
.1  with  thi<  motor  ear  dehionstriiled  in  d'illai'S  and  ceiHv  the  ae- 
■,i-ttiai  tooiiiiniical  advant^ige  l<,i  he  gahicj  hy  the  n>e  of.  a  prup= 
>-l  €j\y  shaped  vehicle.  Not  i  Sjinall  feattjiic  of  this  i-conomy-  is 
•:  ■ .  tire .  n  hm i K  <  l    n  ;i  r, ;  end,  r  vvti ich  ■  alliiost  •  cjit tr<:|1y . .  dOcjs   ii \vay .  with 


^     •      -i  . 


■    .-■'■.  .'  ■-      "    * 

■*,'''■ 

F;^v-|Ptoi^ 

W«Jgrfe  Shupe  or  Pointej 

■•vA. -■.,.;  '-■'  •       Front  End 
-,.  '  >■■-  -  >.-.  -       ■ 

:  ...■;...>;:~.;..:;-i*--^^Gatr-  -*T ;;  ]]■  . 

:■::■  ■i.'-'l.-,'  '■  •  {  -  ■  (I'l^^oivi,.    .•:t  ■/;'..•  •■ 

■•■■■■'.  .'■  '..•  ■  .'{■'  ■<-'■•■. -■'■ni|it:nii'.j  _  .,;-    ;-..^ 

!.v-v-\»y ■. V  ;:-23 Gal.  jio  Mi lesv  ;.;--.; 
;:;;^^ ■■■>/■ '0  41  Miles  iHirHn^-;..;^:' 


portion  of  the  i  ntifc  lc^i^l;^nce;  is  of  printe  c<^^»»»»«^«^^^^ 

;  therefore  amthiug  that  tatt  l»r;  d<fiic  •to  matGrially  rvdtiee  the 
head-end    resistance,   vipcciany    <>n    a    single    nnit.    -«.lt^proi>elU>l 

'   carv  results;  in  a  direct  and  j'tactjcal  saving  in  tiie  pouvt;  iu^v? 
saiiy  to  dnveVthe  -car  :ri   any  «i»ce«^^ 

this  .saviiig  heiiig  i:r'  >],««»rt^<  n  itite,  a«- lire:  i^jteed -inerea^is;  .ninil,  i^- 
shtSwn  at  4r  iniU<  per  i»ivr^  a^saviiig'of  ^^{jpeir  <^r/\lijis  Been 
eltocti)!,  by  thv  i'r'.'r*r  Yitimiifin  i<>  laws  of  rt->istaiKV  of  a.m^W:^ 

;  ijng  hoily  thl-oisih  the  ;jj-  o?{|i3«^r;e  V' --X'^.  ^c  C'^  ^■':^.''-.  '-Z-  "^^: . 

■'.:}:■  l^hV  elfcct  j'f  airOppo^iiiii  \\-ind  <.n  .;v  licaVyC  sl«V\v.nr»ning  train 
is  Well  knfi;\ii  ;ind  eiiHies'iiv  the  jwrtilv  dass  With.a  fastrnJo.vmg 

i  A'chicle  ill;  rtvl  riir:^  Recently Wu, a  iHrfecjlyirahnila^^^ 
engine,  wit h ;  a- iiixj-ton  train  ;load.  i-o\:cr-c-d  A  15J-Hiily ;di;*rt3ci, 
\vatir  grade,. reiiistir  ;<;  ngister,  in  eight  hoUT^.anVl  tliirty-river 
niintUcs.  On  a  latiT  date,  with  a.  srrmig.  <*i't»osin;i  w^id.  thie 
sanie;  ^ngitie.  ^^-itli  tlu-  <ame>«njp^n«  ;cirevi*  jinHiilji  .fllc^;S^^1it^^t6|^ 
Tiage   ovei- '  tjte^.sailiie   <i) strict..  tc«piired    tAv  vnty-three   hifvttf*    aTtd. 

;   t1iirt\:-iive  nihtrtos  in   uliich   to  m:dve   tlu;   mil.  andc>lK^:tn*^ite 

.;  c<.instii)ivd  lu  jk^c  as  I'nioh  c^iaf;  i^/P**'  tcnipetfUivre  ;«a^  Vhif  same 
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:/\  I^V^^^TT^  :  Rci f^^    <»r    TUB    lt;uXlMivjCfc^TK3il-.-r^.\jfi>'r«!^ 
fecvnt   statement   issne<l   by  the  Illinois  Central  ftailn-'ad  it  ha''-- 
-not  kiikd  a  passvngcr  in   its  .suhnrbun   service  iti  .=;3,yfaT>..     lij . 
this  is-  meatit  that  rio  pvrson  ha*i  becti  killed,  uhile  bvuvg.ffans.-i; 
ported  a*,  a  pass^iigi't.  throitglv  the  fault  of  ite  iiiati-agetticiu; 
'rire  statcniert  al--!!  i'.isclii.st*  llW  f^.cttlmt  during^  hjto  thereoin 
jiany   carriul   .:?Q.r-'8,J.t  t   pa,s?-engers    \vith< nit    a    fatalitj:    oX;«r.  a 
fysifein  (> t  liniS  that  f <nxi:  a .  ter"rit<  ify  rt.'adiitvg   tV<  >ni   the  :<^i1f 
of  \lexicovttV  rtu   ^irei:t  Lak<es  a«d'r»-o.s*,  as  JaT  4$"  tlvci  'AJissbni't 

"River.  •'■: :>" -'0 ■:'■'..■■::•;' ^ '■:'":■  " ^^-^'.^X-^^:^-::: '-:•"''■  '  ■  '  :-vJ-'<-"  ' 
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the' vacuini!   proihurd  by  the  urtliii^^ry  ;Si|Pa?e;  enil  wrs.^^^'^^^ 
»toi;.fiiily   iirndinHs  a    i]\fd  ^ecoitioniy,  iWu   ahttost  viitirely  vhiniv 

■'liati-s   tlu-   dust   miisanct.;  s/ '•:;"..;.-;'',.;;■..:..  '.  ;/■'    ';;';:.;'•;-.'■' 
■-With  ;i  single  unit  car  it  is  inuchtuorelinpohatn  to  consider 

Jbead'cnd   resistance,  as  sonic   leasts  hiiviL'   sh.own   lliat   this .  hcad- 

'«nd  rcsi?4ai:ce  1*  approximately' 75  .per  ;eent.  of  the  entire  fer; 

.distance.   whiK    with   trains  cons'sting  nf  several  ears,  the   side 
or  surface   iri.'tivm   i  iccss.irily  gradually  increases,  according  to 

•  the:  himiber  <if  ;cari5  itt  tlietraitV  while   the  heatl  end  atrca   re-. 
niaiiis  ciin^-iant.     1t  is  thtis  retsn  tint  in  lo:ig  trains  the  propor- 
tion  lii   head-eMd    resistance   is    gradially    redxuetl,   but    with   :i 

;$!hglv  tniii   car   thf   heatl-end  resisiarce.  beiug  so  darge  3   pro- 


.  ■^'■X^tK.  ii.v^At  i: t;>i^t  »a,s  l,\s7ifrTEV^»f/TMi«f  Hou>ii;V  .li.w nHhli:?hfiJ' 
a  bidletijt  in  rigard  to  ir-trfctioti  duriivg  itu-  niotilh:*  of  JFyne, 
jnJy  and  .\ngiisi.  stippleineuiiug  the  xvork  <  f  iKi",  n'J^ti^'ir  >'ch<x)l 
yeat.  The  reqtiirenteiHs  for;  ;i4niis»ton  aiitl  in  (iieiteral  the  work 
perfnnnod  .aiitl  nltv  I'mal  <  xainiratiiitts  ;Oi!i'resj»oijjt;  with'  rliosr  <&f . 
the  n-gidar  si"hiA>)1  :\ear.  riicsunnner  cour>-4  .are  opni:  also  !•♦ 
persoirs  not  .siuden'.s  in  fhe/in^iitfw  v.l-.i  110,^;  ^v  tin 
«|italil^eatii*n§.;V;.  ';    :    ;'  •- 


he  i;«o:>saty. 


PKoCKissixif  IV  TiiK  RiciTT  HiRKc  tii»x.— \\'oidd  it  t  scieiititic 
inanagenient )  not  hasten  tlie  I 'tApjan  con<lition  Which  all  rig.hl- 
minded  inen  believe  iit  and  hoiR-  f  or :  namely,  that .  tvcrj-  rtt^n 
who  is  willijn;  t< »  Work  is  entitled  to  a  livihg.  and  tliatlno  liiatl 
is  entitkd  to  so  inhch  tltat  SonielxKly'^lse  iritist  go  IninRryr— 
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DRIVING  BOX  LUBRICATION 


W.    J.    SCHLACKS. 


The  fact  that  very  material  increased  wear  resuhs  from  the 
use  of  other  than  the  best  hibricant  is  known  to  all  who  have 
used  grease  instead  of  oil  for  any  length  of  time.  The  use 
of  grease  on  these  parts  has  very  materially  reduced  the  num- 
ber of  hot  bearings,  l)ut  a  prominent  railroad  man  asked  me  the 
other  day  if  it  were  not  a  confession  of  weakness  on  the  part 
of  operating  officials  in  adopting  a  tool-proof  device  of  much 
less  erticiency  instead  of  insisting  on  the  proper  attention  given 
a   lubricating   system   of   much   greater   efhciency. 

It  is  not  alone  the  increased  wear  of  lubricated  parts  that  is 
the  price  of  this  remedy  for  iiot  box  troubles,  but  the  increased 
coal  consumption  is  proved  by  a  test  by  Prof.  Goss  of  Purdue 
University  for  the  New  York  Central  Lines,  by  the  Pennsyl 
vania  test  at  the  locomotive  testing  plant  at  St.  Louis  E.xposi- 
tion.  and  by  roa<l  tests  now  being  conducted.  These  laboratory 
tests  were  made  on  locomotives  tiiat  were  new  out  of  tiie 
shop,  and  necessarily  did  not  duplicate  service  conditions  wliich 
mu>t  receive  consideration  to  arrive  at  a  cor.clusion  that  will 
be  bnriie  out  in  ser\  ice.  .Vs  an  iihistration  :  It  is  necessary 
when  lul>ricating  a  driving  journal  from  underneath  to  allow 
a  certain  amount  of  clearance  between  tlie  sides  of  the  brass 
and  the  journal  (the  amount  depending  on  the  nature  of  the 
lubricant )  so  that  tiie  lubricant  can  l)e  carried  up  under  the 
brass. 

1  here  is  not  so  much  clearance  necessary  with  oil  as  with 
grea>e.  and  no  clearance  is  necessary  with  oil  lubrication 
througli  the  top  of  the  bo.x  :  in  fact,  tiie  brass  can  be  fitted  very 
close  on  the  sides  with  just  enough  allowance  made  to  avoid 
"pinching"  when  the  l)ox  and  I)rass  warm  up.  This  allowance 
can  !)(.•  reduced  so  as  to  be  almost  negligiljle  with  cellars  accu- 
rately ritted  to  act  as  spreaders.  In  the  tests  referred  to.  the 
locomotives  must  needs  be  made  suitable  for  grease  lubrication 
so  that  they  had  more  clearance  than  was  necessary  with  oil 
from  underneath,  and  a  great  deal  more  than  is  necessary  with 
oil  forced  in  tlirougb  the  top  of  tl  e  l)ox.  Whatever  clearance 
was  allowed  niadi'  that  nnicii  lost  nK'tioii  in  the  machine  that 
had  to  lie  taken  up  by  the  inovenKiit  of  the  i)iston.  actuated  by 
the  steam,  at  a  considerable  reduction  in  actual  working  mean 
effective  pressure  before  any  actual  work  was  done. 

This  extraordinary  clearance  invites  a  "pound"  that  more 
quickly  increases  the  lost  motion  than  is  the  case  where  the 
part^  are  iit  snugly.  And  again,  the  engine  with  oil  lubrica- 
tion i>  sure  to  give  just  that  much  longer  service  as  it  takes  to 
wear  the  <lifference  iti  the  original  clearance  allowed,  plus  the 
additional  service  that  may  be  expected  on  account  of  the  re- 
duced wear  of  contact  parts  because  of  the  better  lubricant. 
Less  wear  on  jiarts  such  as  driving  box  and  rod  brasses  makes 
less  cylinder  clear.ince  r.ecessarv.  which  is  a  saving  due  consid- 
eration. Hub  friction  is  re<Iuced  to  a  minimum  on  a  testing 
plant,  whereas  the  performance  of  the  locomotive  in  road  ser- 
vice is  very  much  affected  by  the  efficiency  of  the  lubricant  on 
these  parts. 

The  pumping  of  the  oil  through  the  top  of  the  box  has  in 
one  case  made  possible  the  cool  running  of  a  new  style  loco- 
motive, which  was  found  impossible  without  it,  on  account  of 
the  even  torque  of  the  engine  making  it  impossible  to  carry 
the  hibricant  to  the  point  of  working  c<intact.  In  another 
case  it  had  so  increased  the  engine's  efficiency  that  it  made 
possible  the  hauling  of  ten  passenger  cars  with  the  same  facility 
that  the  locomotive  with  its  driving  journals  lubricated  with 
grease  culd  haul  nine  cars.  There  are  cases  where  this  system 
of  lubrication  is  used,  where  the  reduction  in  coal  consumption 
is  coTiimented  on  by  the  engineers  and  firemen  that  ride  the 
engine,  as  well  as  the  traveling  engineers,  and  the  road  master 
mechanic. 

It  i>  a  fact  that  a  locomotive  driving  box  cannot  be  lubricated 
with  urease  when  the  oil  hole  is  left  in  the  top  of  the  box,  be- 
cause   t!ie   grease    is    forced   out   through   these    holes.      I    have 


instances  in  mind,  where  wooden  plugs  that  were  driven  in  the 
top  of  the  box  were  forced  out  by  the  pressure  exerted  by  the 
revolving  journal,  so  that  tapered  brass  plugs  had  to  be  driven 
from  the  inside. 

The  whole  problem  of  most  efficiently  lubricating  a  machine 
is  conveying  to  the  parts  needing  it  the  best  lubricants  in  the 
proper  portions  at  the  proper  time.  If.  for  instance,  instead  of 
allowing  the  oil  to  feed  to  the  driving  journals  by  gravity 
through  the  holes  in  the  top  of  the  box,  as  was  the  case  in 
these  tests,  thus  releasing  whatever  pressure  the  revolving  jour- 
nal generated  and  relying  for  lubrication  on  the  little  amount 
of  oil  that,  due  to  its  adhesiveness,  could  not  be  forced  out 
through  the  top,  the  oil  was  forced  in  through  the  only  open- 
ing in  the  top,  and  allowing  the  pressure  generated  against  the 
oil  to  lift  the  box  off  the  journal,  entirely  different  results  and 
of  greater  advantage  to  the  oil  would  have  been  recorded. 


REAMER  FOR  INJECTOR  THROTTLE  SEAT 


CHICAGO   AND    NORTH    WESTERN    RY. 

l  he  accompanying  drawing  illustrates  a  reamer  for  injector 
steam  valve  seats  which  is  in  extensive  use  on  the  above  rail- 
road and  is  said  to  be  in  every  way  satisfactory  for  this  class 
of  work.  It  will  be  noted  that  the  reamer  is  to  be  used  with- 
out   removing  the   valve   from   the   boiler.     It   is   hand  operated 


14  Threads  jht  loch 
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and  the  reiiuisite  pressure  is  secured  by  tightening  the  large 
nut  which  encircles  the  shank  of  the  reamer  and  serves  as  a 
guide. 

The  design  of  the  cutter  is  such  that  the  seat  is  always  kept 
tlie  original  width,  as  it  is  cut  down  on  top  at  the  same  time 
that  the  bevel  is  formed.  The  drawing  clearly  indicates  the  de- 
tails of  wii.it  will  be  found  a  useful  addition  to  roundhouse 
equipment. 


In  a  Short  Hi.storicai,  .^rtui.k  on  V.\nai)Ium  published  in 
the  columns  of  a  contemporary,  it  is  pointed  out  that  its  atomic 
weight  is  51.27;  specitic  gravity  5.5;  melting  point  above  2,000 
deg.  Cent.  It  was  vaguely  known  as  early  as  1801,  but  its  ac- 
tual discovery  dates  from  1830,  when  Sefstrom  found  it  in 
Swedish  iron.  On  account  of  its  very  high  melting  point  pure 
vanadium  cannot  be  added  to  steel;  but  ferro-vanadium,  an  al 
loy  of  one-third  vanadium  and  two-thirds  iron,  fuses  at  a  much 
lower  point  than  either  iron  or  steel,  and  may  thus  be  dissolved 
and  completely  distributed  through   the  molten   bath. 


Gar  Wheels  and  Axles— Boring,  Turning  and  Mounting 

A  COMPREHENSIVE  REVIEW  OF  THESE  IMPORTANT    OPERATIONS    BASED    ON    CAREFUL    STUDY,    EXPERI- 
MENTS  AND   TESTS,   CONDUCTED   WITH   THE   END    IN     MEW    TO    SECURE    IMPROVED    DEVICES     IN 
CONNECTION    WITH    A    SAFE    AND    ECONOMICAL   SYSTEM. 


W.   H.   Marklaxd.* 


For  some  reason  not  apparent  the  important  operations  of 
boring  car  wheels,  turning  axles  and  mounting  wheels  on  axles 
do  not  seem  to  have  been  accorded  heretofore  the  consideration 
and  attention  in  railway  shops  which  work  of  similar  nature 
receives  elsewhere,  and  with  the  object  of  introducing  efficient 
and  economical  devices  and  methods  a  careful  study  has  resulted 
in  .some  conclusions  which  may  be  of  general  interest. 

As  the  majority  of  axles  and  wheels  machined  in  railway 
shop^  are  for  repair  work,  i.  e.,  htting  new  wheels  to  axles,  or 
reiinishing  cut  journals,  this  class  of  work  will  be  particularly 
considered. 

it  is,  of  course,  recognized  that  safety  is  of  the  utmost  im- 
portance, and  that  wheels  must  be  litted  to  axles  in  such  manner 
as  to  insure  their  not  working  loose  in  service.  However,  tlie 
question  of  cost  of  work  of  this  nature  is  also  a  consideration. 
TIk-  faci  that  iii  no  case  has  a  wheel  been  reported  loose  when 
mounted  by  methods  explained  below,  would  indicate  that  the 
system  is  entirely  safe,  and,  considered  as  a  whole,  more  eco- 
nomical than  most  of  the  previous  method>.  In  comparing  cost 
of  wlietl  and  axle  work,  especially  repair  work,  life  of  the  axle 
shouhl  1>e  carefully  considered.  Any  .method  by  which  the  use- 
ful life  of  an  axle  can  be  prolonged  being  true  economy.  As 
an  illustration,  the  useful  life  of  an  axle  is  tl:at  between  size 
when  new  and  that  when  worn  or  turned  to  unsafe  limits.  For 
axles  used  on  100,000  pound  capacity  cars,  the  finish  turned 
l)arts  differ  in  size  about  ^4  in.  when  new  and  when  ready  for 
scrap. 

If  the  metal  of  the  axle  l)e  carelessly  turned,  its  useful  life 
is  sb(irtene<l.  The  ':i  inch  difference  in  diameter  between  a  new 
and  a  scrap  axle  which  constitutes  iis  useful  life,  may  be  com- 
pared to  a  tube  with  wall  '/»  in.  thick.  A  calculation  will  show 
that  this  metal,  considering  new  and  scrap  value  of  axle,  is 
worth  about  50  cents  per  pound,  also  that  each  .cor  inch  in 
diameter  of  this  tube  is  worth  about  4  cents.  Or.  put  it  another 
w  ay :  Suppose  two  identical  axles  are  to  be  repaired.  One  is 
turned  r/jj  inch  smaller  than  the  other  on  account  of  lack  oi 
care.  The  carelessly  turned  axle  is  reduced  in  value  $1.^8 
more  than  the  carefully  turned  axle.  While  the  diameter  may 
not  be  the  cause  of  scrapping,  the  question  of  removing  the 
smallest  amount  of  metal  possible  in  repairing  is  of  the  utmost 
importance,  and  from  the  above  figures  the  question  of  a  sliglit 
increase  in  cost  of  machining  should  be  secondary  to  saving 
metal. 

Dents  or  marks  on  journals  often  necessitate  removing  un- 
necessary metal  for  their  elimination.  Unless  care  is  exercised 
when  handling  mounted  wheels,  there  is  a  possibility  of  flange 
of  one  wheel  striking  a  journal  of  adjacent  axles,  and  also  in 
handling  axles  with  bars  there  is  a  possibility  of  dents  and 
scratches.  A  very  good  preventive  for  mounted  wheels  and 
axles  loaded  on  cars  for  shipment  is,  never  load  different  sized 
wheels  and  axles  adjacent  to  each  other  without  blocking 
between.  The  same  will  apply  when  stored  on  tracks,  this 
assuming  that  wheels  and  axles  are  placed  close,  so  that  one 
wheel  will  strike  the  adjacent  axle  inside  the  wiieel.  In  this 
event  the  journals  of  ordinary  car  axles  will  not  strike,  and  if 
reasonable  care  be  exercised,  there  should  be  no  necessity  for 
placing  guards  on  the  journals.  Where  bars  or  chains  are  used 
for  handling  finished  axles,  many  dents  and  scratches  may  be 
avoided  by  covering  the  bars  or  chains  with  old  air  brake  hose. 
A  dented  journal   should  call  for  an  investigation. 

T<1    properly    machine    axles    and    wheels    several    points    are 


necessary  to  obtain  the  best  lesults,  and  attention  has  been 
given  to  the  following:  the  speed  of  turning  centers  in  axles, 
lathe  centers,  turning  tools,  micrometer  calipers,  lathe  cen- 
ters in  line,  boring  bars,  etc.  The  question  of  proper  make 
of  lathes  and  boring  mills  will  not  be  considered  as  being  a 
question  generally  decided  bj  each  shop.  With  any  fairly 
good  lathe  or  mill  the  work  can  be  well  done,  if  tools  are  kept 
in  good  state  of  repair.  iiv..';.  ^t    r 

The  importance  of  true,  properly  gronhcl  atid  fitting  axle 
lathe  centers  cannot  be  overestimated;  in  fact,  no  laihe  center 
in  any  shop  should  receive  more  attention,  for  the  reason  that 
axles  during  their  life  may  be  turned  several  times  on  different 
lathes,  and,  if  the  angle  of  centers  is  not  uniform,  the  center 
in  axle  will  lie  badly  and  unevenly  worn  and  make  it  difficult 
to  do  good  turning.  A  case  came  to  hand  where  a  few  axles 
were  turned  some  .010  inch  out  of  rountl.  Investigation  showed 
that  the  lathe  on  which  they  were  turned  had  centers  of  about 
85  degrees  angle,  and  that  the  axles  were  centered  60  degrees. 
As  a  result,  the  axle  ordy  bore  on  the  lathe  center  at  end  or 
had  a  line  bearing.  This  line  Iw'aring  soon  wore  unevenly, 
allowing  the  axle  to  work  back  and  forth,  and  this  was  re- 
sponsible for  the  eccentricity  of  the  axle. 

Several  of  the  modern  axle  lathes  have  only  dead  centers 
where  grinding  in  place  is  not  possible.  Also  in  many  cases 
they  are  too  large  for  the  average  tool  room  grmder.  and  as  a 
result    tlie  centers  are   not  given  the  necessary  attention.     Rec- 


*  (ien't  Shop  Inspector,  Pennsylvania  R.   R. 


FfG.    I. — L.XTHL   CEKTER  GRINDING    M.XCKINK. 

ognizing  the  fact  that  where  ready  means  are  provided  for 
grinding  centers  they  will  be  kept  in  l)etter  order,  the  grinding 
machine,  Figure  i,  was  designed.  This  machine  will  only  grmd 
to  60  degrees  included  angle,  being  made  this  way  purposely  to 
prevent  possibility  of  being  set  wrong.  It  is  not  expensive, 
and  would  l)e  a  desirable  addition  to  any  shop.  While  savings 
cannot  be  put  down  in  dollars,  there  is  no  question  but  that 
the  resultant  better  work  wiil  justify  its  use.  Cenitr  gauges 
are   cheap,   and   should   be   frequently   tried  on   centers,   and   in 
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DRIVING  BOX  LUBRICATION 


-/'■■.■''i' 


W 


■»!.  HI.  \(  K.- 


^v  ._'•;' ;'ih^^  increased  wear  n.suhs  trnm  tlu- 

;';v: -iisV  t>f:  v.tticr  tliJt"  the  l>i--.t  Iul)ric;iiu  is  known   in  all   who  liavc 
•' ■  ".  uscif,  yf<-S'"^i;    »»>t^^<l   '*^  for    any    kniiiii    "i    tinu-.       Tlu-    usf 

■of  ^rvJi^c'Vjftt.tK^  lias  very  niatirially    ridiuid  tin-   mini 

.'iWf  iif  hot  bciiriiijr*.  hut  a  i>r>itiiiiuiil  railruad  man  a>ki<l  mt.'  tin 
■  V-  ..rotlur  <.Irt\  ;if  it  wvrf not  a cnti'ssioii  <>t  wcaknos  nn  the  part 
N^.. of"  f'X'c'"-''^''*ij^^''Hn^^  ■'i   tixfl-proof   (Kvici-   of   imuli 

•■  ie^i'  clfieiOtK-y  liJStOjiVl  vf-iijs1>tinja  on  tlu'  prupir  a; Miiinn  uiviii 
.  -U :  tfthncatiii'j   siy^tc      i>f  liriu'h  jirojnrr   iHniiiK-v. 
,   •.    /It  i<  iruj;  aK'iiv  tlK>.;iiH;ri;isvtl  \vvar  of  luhrifattii  jiart^  tliat    i> 
::  ■M^v|»ncV^;o/  tJHS'  r!L'>m'.«ly\:'{f^^^  tmnlilc-,  hnt   ilu-  iniTra-<.iI 

'coal,  oil)  Mini  jit  ii'tli*  pTivwiJ  hy  a  ti>t  hy    l'r!.>f.  Gm-.^  nf    j'unhu 
v;.t.'t.i.iu-r^ty    frir;  t.h^^^^  Cviitral    l.im--.   hy   ihe    l'iini-.\l 

'    ;■  V^u.JijV.lc>t' at   tlit-^^  plant    ai    St.    l.oui^    I'.xposi 

...tt^>Il^;-;iM4.  by  .r^tiVl  i.s''^^'  flow  Uv-jfix  cv'ihhtctvd.      I  hv>0  lahorati^ry 
.,■.;. /U'$t».   ncto'>7iKidi:    <''n    }'>o. /nil Vtiv^^^      that    wCrt'    »i<-u     i»iit    of    the 
'-'■■■ ' r)l\U]\.  atMl . ns'cca-'iirily  Vlid.  uot.  ihi|(licatv  .svrvico  vonililion^  \\ liiilt 
'■'.  litlVrt   Ti-olHa^  •i-iiiiMdini^  v<.';rJ5'«^"   'W  '  a  .core  Ui  ?>»'»»,  that  will 

':1k-, 'ill  irUc,  Mill  :ii¥VV.vivioe.  •  A^i  i'l*  ;..Ulti^tra;iion ;  it  ts.o-net-e^sary; 
''  \vlH-H;;'hir>riA"7rtHii{  a  driv-in.i;;  j<>iiriial  from  innlenuath  ti>  allow; 
':  }i';CA'ftU^i?i   uiiRnltvl    <>f  vfc^  ^iiKs  <if   tju'   l>ras<" 

:ujtK:tIic  '.UfWtiijtr  ( tlic.  .:tHK>t.iUi  ili'pemtiitK. <»n   HiO  uatttrt Uf  th«? 
'liihrii.ajiii  .i-'>t.i  jthat,.;tli.«.v.lyhH)i'iii>t    c.'iiii^^K.''   catri»i»i   iip    niuh  r    the 

••.  .'1  Jk-^Ta;  is'  nv^  w  itli    oil    a>    with 

■  iinVi'e/.lVty^irvW^^^  vi''<^>i'r';flHV' -Is     necessary ^-^^^U^  Itihriiatiiin 

lh.roni.'h  the  toj>  of-  the  li<.->x::  in  fiict.  the  hras^  lUii  he  lilted  very 
cl<,»>e  Of)    iihe  Mde>;\vith7nsieH"U)4;h   allow aiue    niadi-   t.>   a\>)i<l 
■piiVchHiji';/ when,  the  lM.;x.rtn<i  bn»ss  wWiu  up       I  hi-  allowatue 
cat!  1h    re<itiye*)^>  ''^^^*^  ^^'  m'"!''^^    iie.t'liiiihle  with  cellars  aeon 
rakly ;  :'rftvd/ lo  :avt.  af^^^^^^^  Iti  the  tests  referred   to.  the 

l<H^;iiTfaK^V';-.,'V'iJ'*it:  1?A"^^      he  jnade  stiitahK"   for  grease  liihricatiini 
-' '  ithal;^ .!rju^y^'li(a«J^  r\V*tv:  Vlearaiico  than   \\i> Vneccs>ary   with   oil 
frt'tu  ;vv?^i*'''ncatliv  and  a  f;re;it  deal.  ni<>re  than  i>  ileceSsary   with 
/►i^'  torcwf.tli  i]ir<.ir<>h  the  lo])  . .f  tie  h<..\.     \Vliate\er  clearance 
.'  Vv;j>  :in<'We«jViteMle   thitl    liijich    Ifist    iiioti<<n    in  the    machine   that 
.fjittV  t'''  t"^"  takCti  lip  hy  i^ie  iHi>veni<.iit  oithe  l>i-l"ii.  acinati<l  hy 
tlfir:  .^tea'ti)/  ,at  a  coHsitferahle  rvdi1^."tion  in  actual   wnrkiii-^   mean 
t'tR-cti.ye'  jire.sstre  bef«*re  aiTy..<'H'tiial   work   was  done. 
-  :,■■   'rijts    extrattnltirary ■  clearaiict^    hu-ik'S   a  '  "pound  "    that    ni' Tt 
fjuickh/ iiKrcflM-.-   the  lo>t    Miotioii   than    i<    the   cast'    uht-re    thc\ 
p.an-   areyit-  siuiglj';  '  Atid   ai;ain.   ihe   eii'iine   with   i^i!   luhrica-"'.; 
tii III  ii^  ^jirc.triyive  just  that   iiuich  lon.t-er  service  a>  it   take>.  to,_. 
W^ar  tliV  -diffC'fyfiC.cV.iti.  tlic  oriy  clearanc.-    allowed,   |)his   tlie:' 

a<hIkionai    ftcrviVe :  tiiat    Miay   he   expected  on   accomit    of  the   re 
.ditce<}    yitWiif   coirtact  jiarts   hecaiise   of    the    hetier    lubricant. 
Les*.  wear  ;<.rtj'}>a,rtis^^i^^^^  liox  atMl  rod  ii>rassi".s  makes 

•Iv-^s.VcyWiY^ltjr  .e4* Irriluvi.  »;ev"e>sarv.  \vhich  i.s:'  r^.  j^nviiii;  due  consid- 
■■er.Vtiv^>  .J.lul'v,  fncti|>ii  is  reduced  to  a  niintnium  on  a  testinu 
jJaiitv  »y;herehs^^  U^^^  of  tie  loeoniotiee   in   road  ser 

vic'*;t-' v^fy  .m^^^^      alfVctiHt-b^  Hw  .cilicieucy  V>f  the  hihricant   on 

. ,_  .^J;  ;T1ji  ;  ptliiipinit  of  tffo  H>il  ■tWn>i)Kb  -tb^^^  lias  in 

.r    mie .c>~c  niadv  |><i?».«il;ii^  nniiimtf  of  a  new  style  loco 

nIriiiV.c,  \VhiV^v;-vyas   found.;  itnpossible  with<Kn    it.  «in.  aecotuit  .of  . 
the  ■i.'it:'jv;;tor«(tH'.-of,  the  ,enirine   niakiiit;    it    hiipos>ihli-   to   carry 
tl.ic'    hihricant vW  ■  rile    iVr^        ,*>?   . \\orkin.!.:    coiuaci        In     another 
,:•«««•■«  ,:hi|4  jifv:in;^^  that    it    made 

'fMMMhKt.the  bauNVi^ii  of  iin  pas<en.«er  t\'ir>  with  th<  .>aiiH  facility 
thru  .the  !tH-oiu<>rne  witli  its  4rivint<;  joiinials  lubricated  with 
5rci»>e  i.v»nl«t  baiil  niiHtcaris.  .There  arcca>es  when'  this  system 
oi  lubric.'ni»Hi  W  used;  wlierc:  the  rexhtctioiv  hi  Voal  consimiption 
.- is  Vomnieia«-it  (in  by  the  cnjuiiuer-  and  t'tretiuii  tliat  ride  the 
cngitie.  .■i>  well  a-,  the.fraveliiiii  eiijiiueers.,  iuul  the  road  juuster 
nlechajiic..         ;  ■;"'^''v^-;'''  V:*    i  j\:''\vi.^  ;'.^:-' ■■■'■' r-'^,,   ■■;'••■■,■' 

ft  r.>  a  fact  that  a  loo wjmtjve  driving:  !»ox  cannot  be  lubricated 
Avilh.:t!rease  when  the  oil  hole  is  left  in  tlie  top  .^f  the  box,  he 
caiVe    t!'i«'  «jrea->e    is    forced    out    throuiih    these    holes.      I    have 


instances  in  mind,  where  wooden  plugs  tl'.at  were  driven  in  the  -. 
top  of  the  box  were  forced  out  hy  the  pressure  exerted  by  the  '••■ 
revolviiii;  journal,  so  that  tapered  hrass  plugs  had  to  be  driven .'.'^ 
from   the   inside.  :    ■:/-'-<''''-':^J/-'j'r'—y':'-.-.-':}yX/ 

.The   whole  prublein  of   most  etiticiciitly  Inbricatiiii'   a   machine' 
is   conveying   to   the   parts   needin.g   it    the   best    lubricants   in   the     ' 
liroper  ])ortions  at  the  proi>er  time.      If,  for  instance,  instead  of 
.illowini;    the    oil    to    feed    to    the    driving    jonrnaU    hy    gravity    ' 
through   the    holes   in   the   toj)   <if   tlie   box.    as    was   the   case    in   ;' 
tluse  tests,  thus  releasing   whaiever  |)res>ure  the  revolving  jour    .■> 
nal   generateil   and    relying    for   lubricition   on   the   little   aiiiount  '-;, 
of    oil    that,    diu-    to    it-,    adhe-ivenes-;,    conbi    not    lie    forced    out 
through  the  to]i,  the   oil   was   force<l   in   tlirough   tlie  only   o])en-    ■.■■ 
ing  in  the  top.  and  .allowing  the  jirosure  geiurateil  against  the   '■ 
oil  1(1  lift   the  box   otY  the  journ.al.   mtirily   dilTereiit   results   and    - 
of   !.;re.iier    advantage    to   ihe   oil    would   liave   been    recorde(r.    ■.-'^■. 


.-If-: 


REAMER  FOR  INJECTOR  THROTTLE  SEAT 


cilii^iM^O -aNiifc  .J^pfetil^AVKs  kv 


e  ' . 


■  'siHle' acciuiiiianvniv  dr.iuin-  ilhi>traies  a  re.amer  for  injector-'.- 
.■st.eatuvaJve-  seal's  uliich  i>  in  extensive  ii-e  on  tlie  above  rail-  \ 
/road  and  is  said  to  be  in  evtry  way  satisfactory   tor  this  class 

of  work.  It  will  !»e  noted  tliai  the  reamer  i-  to  he  used  with-.'; 
■•>tn'  reiln«\iiig   tile   valve    from    the    hoder.      it    i>.  liantl^  operated. ;•; 


*   I'r!'^ 

-+fir. 

-IH"  - 

ICiii.uiT  ill  Iiijwtor.  . 


:i  ihr,-j.i-  i"  I  luih  ;•   ;..•.'.■  ■,■;•;■' '^ ■■•;,•;■■•?,: 

si4:f  i.\i.  ki.AMi:k  ioi<   inhih.u   tiikott^f:.  stv.xxs,'-/ -V;  ijl^  V;? 

and  tlu  requisite  pre^sin'e  is  scoured  by  tightening  tlie  large  V 
nut  which  eiici^rclcs  the.  sliank.,  of  the  reamer  and  serves-is.  a-  ;v 
;^iiide.  ■*.■■:"/''".,:'.  -V"'- •'  'J-  ":,:•■'  .,  '-;r'.-.^.';^/r/\ ''/.•  ^'^.  •■:'>',^v-^.-;.' ;.■■•. './.'ct-v-V 
riie  disign  of  tlu  cutter  is  -neli  tliat  the  seat  is  always  keyrt  .r 
the  original  wiilth.  .i-  it  i-  eut  down  on  top  at  the  same  time 
thai  the  IkmI  Is  I'oniKd.  Ihe  drawing  clearlv  indicates  thr.  de- 
tails of  wli.it  will  Ik  found  a  useful  addition  to  roundlnuse  '. 
e<illlpinent.  .    -■  ' 


-..     -f .     ■ '  ' 


In    a    SiioKi    lli>niKi(  VI.   .\Kii(i.i    o\    WwAiiiiM    puhlislieil   in 
the  columns  of  a  contemporary,  it  is  pointed  out  that  its  atonii<-     , 
weight    is   51. -7:    specific   .gravity    5.5:    nuhhig    j»oint    alio\e    J.CXX) 
deg.   Cent,.     It    was   x.mnelv    known   a-   <.;irly   ;is    iiSoi,   hut    its   ac-.. ,'•■ 
tual    discovtry    dates     from     iS.^o,    when     Sefstrom     found    it    ir 
Swedish    iron.     (  )n   account   of   its   wry    high    melting    point    pure 
vanadium  cannot   he  .added   lo  steii  :  but    ferro  v  anadium,  an   al 
loy  of  one-third   vanadium  and  two-thirds  iron.   fii>es  ;it   a   much      " 
lower  iioint   than  either  iron  or  steel,  and   may  thus  he   dissolved 
and   completely   distribute<l   through    ilu-   molten    bath.  .; 


Gar  Wheels   and  Axles--- Boring,  ThSriiing  aiicf^J 


--■K  COMPRKriEXi^iVF.  Ri:\lE\V  (Vr  TlflT.sK   IMP(»RT\NJ     ( il'KK  \  IK  tSS    J{.VSKI)    ON    (  ARKRL    STLDV.     KNJ'KKI- 
..;         MK.NTS    AM)    TKSTS.    tONDLXTKD    WITH    TIIK    KXK     (N     \  I  K\V     Tt)    SKfLkK     l.Ml'K<»\Hli     1>EVUKS     IN, 


M*:!  H:  ^lAiua-Ajcfi;!*  / 


.    :     lM>r   sunn    reason    not    apparent    the   inipi>rtaiit   operations   of  ; 
/.  ■  ,!lH^riin»  ;oar  wlieels.  tuniiiiy  axles  am!  nn>uiutnig  wlieels  on  axles 
.  ..•■«]:'  ni,)t  seem  i>>  lia\e  heeii  acenrded  lieretnfnrc  tlie  considcrali'jii 
■■,..i ;  iWif'  afteiitiiiii    in    railway    nliops    wliich    \vark   of    siiinlar :  natitlv^    i 
iv:;"/ receJ^'t,'^"  el^*-\vliere.  ami   with   the  olijeci nt    intrrxhiciiiii  efficient 
:'''  '''anti  ec.on'imiciil  (leviee>  and  niethoils  a  caretul  study  has  resulted 
,;sV  in  soiut  conclusifcMis  which  may  he  uffie^i'V'al'" Merest.     ^;  V    .  "  .' 
': .  ■'■':'    As   ttie    ihajirtitx    vtf   axles   aiitl  \vht?els;  niachihed;  tti   railvVi^^ 
..;■{  slit 'p-  arc  1iV>r  repair  werk.  i.  e..  llttinif!  new   wheeU  tu  :;;i\1i  ■>.  «>r' 
■ -..j-;^  ri-rhius:hinji   cut,  ji'urnaK.   tlii>-   class   i>t    work   will  1>e  particnlarly.;    i 

^; ,^•■■/e«;Hi^ufei^eft:-;:;'■"; --.v 'v%/': X':'  •.' .  '^,';'v; :■'.■:: .  ;\N.^^"^^:''^-:''^y^  :-^^^V;=■.'  v^'  '■■: 
v ,  f ; ,  H   isv/of  tourism,  rv-ciigjiizcd  that  ;sa Arty  is  <>t  the  ntninsl  "iii>-:V 
:f|j  j.vi;iTtfiMvv;  and  that  -wheels  nutst  he  littt'dt;^  axles  in  siiohinaiincr    ^ 
fl    ./as',iri;:i|>iire  their  not   working!:  hMVSe  in   >t'fvtce;;     Hnweyer,  llav 
'JV'  ,  <inO'Mon  'if  jcoM  «►»  work  of  ihi^  it:rt«rv;  i^  ;ils«;>  ai  e*'*iystderalion:  f 
/'""■/.rhv  ;lac{  that  in  no  ca^'C  lias  a  whet^l  hevii  fepor'ted  L-'^c  wlieii- . ' 
;..;..•:  iji'itiiiti.-d  by   iiietln  ids   explained   l>el<>w.    would   indicjite   that,  ;thc; 
^v'..  .^ysj'cim  i!>  ctififely  s;^fc.  ami.  cfnisidersd  as  it  wli/'ile/  niiire  *^^^ 
'     :;,»i»>tiru:;jtl  than  niost  yf  ilw  ^»^cyiol)s  rm^^^^^  iii  c^imparins 'c.oSt-. 

:.  f,  »<f,.  v/l;<'<l  511V1!  axle  W"rk.  e~|iecially  repair  \v<;rk.  life  i.i^  the.  axle   \ 
r ^  ;~4iot;l<I  f«c  carefully   con>idered.     .\ny  .nK'tluxl  li\    w  hiclv  the  hse-. 
^,' :  ;f nJ  jife  V^f  iiiir^xte/  caO;  ^iK^  j>r«J<>nge:dV  Winjj  triie  ecunpiju;;    .AV 
i;;;:.-.f«n;i!:iu>irati<in.  the   useful    life  of  an   axle,  is   tl:at   hetvvevtt  >izc 
•■.■>.  whvJii.mvv  amlthat  uhen  worn  or  turnvil  to  un>afe  hmits,     F'^ir 
,./'■,  a \Ji< \ iised   on    iof),o;)0    pound    cavacity    cars,   the    llnish    ttiriied 

■.:\:><crait.;' ■.';■.'-;■  .^  :  ■  V---'--^v'-'  ■'■■!/'.■■":■  ■-■.■„:'.  ■'"'"'■'■:■■■':  ^-'y'-' '■'.'.:  ;  ''■-,;■■''■::■;'■-■ 
•.K  " .;:  If  r};«r  HiVjtiU  ;nf ; the  axK-  he  xatelv^slr  ^tHr^TO^;^its  ijsefii!  life. 
' ;■  V.if.'*^^i'''Ft?^J^V*l-.  'f  ht'  V-4  inch  ditfcrence  in  diauH-ter  .|at\veen  a  ne\v 
..  ,;Vii'.»>'Xj  'scjraji  axle  which  con>iitutt;s  ii>  u>efuMlfe.  uiaA  lie  C.^t^u- 
C  ;  paired  to  a  tnhe  with  wall  ^s  in.  thicks  A  valctdalion  uilT  >how  - 
■;;■•'■  thai 'this  ivuial,,  considerinj.!- new  ami  scrap.  ;vali'e  of  ri.xle.  is^ 
'il"?  wiirth^j^ahoulL'^b  mfts  per  pound.  ?ils^;that;  t;k:!i\  jOpr  inch  J 
V' ■:.  •iiainVttir  <>f  tin's  mhc  is  worth  about  4  cents.  4)r.  put  it  ai3other 
>;.>a\  ;!>.i'ii)|H»>e  two  identical  a.xles  are  to  he  .re|)airtit.  thiO  is 
'>vtMf)>t»i.M.;^  inch  smaller  than  the  other  »^ii  account  of  lack  V>f 
V^V-<i^^*^^^v'l^'^'  earelcfisly  turned  axle  is  reduced;  in  vahtiC  Sl,jS< 
v~.  V.''.>'"'/^Hi,!ri'^  t^^^^  the  carefully  turned  axle.  While  thi-  diameter  ina,\ 
-■•'...'''^V.->,,''m'"'t  ^i^e  ih^^  cause  of  scrappinjj.  the  ipie^tiou  of  reino\  iu,u  the 
,  -.  ..lr>  ^^s»llal^est  aiijount  of  inetal  pos^sihlo  in  repairinu  is  «»f  the  uHhosi 
v-'C-Jv  ■■'!•  .iinport^Uicey  and  •fr<>ni  tlie  aliove  ti.miro  the  (juestion  of  a  v-hjihl 
V  .-'•;■;  .'.'■:■.';  ■v:''iiicteU>i:e  in  ,<rost  ..of ,  Hiacliinin<4  should  .he  seci'iulaFy  to  ,>av.in^ 
.^■:-;.;"i--;.;.:';ilrtAi>^:.:''.:';""-"-    ■'  -■■'/  ..■>  ■■'^-  ■' "•■  {'''■-^.'V':'''.^^V!.  ■'''■ 

.  ..'Iff .'..  .  '..  .'hi.tits  i^ir   mark-   on    journals  often   nX'ccssiuitv-reiti<mngjun-> 
.•^■!..'.  ','!''  iiicos«rtry  iiietal   for  their  elimination.     L'tilesSvare  is  exercised 
•.:;■■;.,  *vhx:nhaiidliri!i  iilounteiJ   wheels,  therp  is  ;;  pos-ihilit^:  of  flange 
-  ::.;•.;•■   of  innVwiieel   >triking  a  ,i<»urjial  of  adjacviit  axles,  aifd  ahsf>  in 
!';;■■ -.■-.:'.  i". handling    axle>    with    bars    there   is   a    possihtlity   <vf .  .dvnts/  and 
■{•,•.•■•; '-;'/'     -^cra'i  Iks.      .\    very   yood    preventive    for    niounted    wheels   arid  . 
.•■.    V    /   .  a\h;s  loaded  on  car.s  for  shipnieiit  is.  ncvir  lci;ad,<liffereiit  -ized 
;  ^.';^    ;v\^ht;ets;aiii(haxksv  adjacent    ti>    eacli    other ;  without    hlockinji 
.'  '••  "^X/.; ;.  lK"t\\tvn.^     ^j'he    >anie    will    aiiply    vvhen    -toreil    ini    track >i    this.:. 
'.!'"•,>-.■■  aSsunriiijj    thai    vvlieel>    and    axK-    are    place.1   cluse.    so   that   on,C:..: 
\..-      \>7.>  Vvliet;l>,wfl  the   adjacent    axle    inside    tin     wheel..     In  this  : 

\  ,  -  .-  ;•  Vvi'ut  th^i  iv'urnals  of  Ordinary  car  axles  w  ill  not  striki>  iMul  if 
J  . ; ■;  :  f f^teas' .iiahlo  care  bv  exercised,  there  shoiild  lie  uo  necessity  for 
■"';.';■:--■  ;";Hastn^t{gliard»  on  the  joiirnaN.  Where  har>  or  chauis  are  tise<l 
:  ,\':  ' '.  '\  ;-^'^r  handlins  tiitished  axles,  many  dfiil.s  and  scnitchcs  may  he 
'  .'  '.<>■''  .a voitU<l  fa-  c< >verfnjj  tlu'  1  )ar>  < >r  chains  with  't>hl  air  l>rake  JmstJv 
,Av4KM.ite<l  journal   should  call   for  an  invest isiatioii. 


^le(^ess;l>^^:^(;>   ««l>tain^  ;»ncnuon,  has   t>ecn 

iiivvii  to  the  foHovvini>  ;  thv  sjKetl  «>f  tnniini;  center?  in  ^ixU>. 
lathe  eenters.turiiirtj  io"ls,  micronteter  calijH-rs.  laihc  ecu 
icrs  t"  iiite,  lM*rin}j  TKir>.  /eti.■^:TUc^;^^ws^ti<>ri  v'^^pr«^r  'iiiake 
of  l;itht>  mT«l  i>i>rinji  oiilU  Vi^f  it«»f  Ije  CfMistckrt-tl  ;is  1)*iiiii  a 
f|ite.-.tion  jicnerally  <lecidefi  hy  A-acii  sliop^  .  With  any  .fairly 
^o<>d  hithe  4ir  niiUlhe  work  can  Ivevvell.  xlofT*-,  if.  tools  ir^  kept 
tir- yii >v'«l.'>tatv; .< if  ■t■epai^.^ ,    -_'■'._:  ■  :;;-  :.;';;'j"' •  vi^^i', -T;.^ '  • 

:  "I'he  itnliortance  of  truOiV  jtn.periy  Xiroumi  arid  llttiiiii:  axle 
larhe  center >  lami'Vi  bv  ove.resiimate<l :  iti.  fitct^-nokulie  center 
ill  -any  Sif)' »|»  ^lion  1  d  recei \  e  iniijir^-  'atteiitiiiiiv.  i"<tit-  .the^rJiiiisO^H,  that 
axles  fhtriii Si  their  iife  inay  he:tiii:ite<\  severrii  jitiieW  oti  diWrrvnt 
laihv>.  ianVl.  if  the  arijile  <>f  cviitt-rs  i#-  tioi  uti.if'Vrriu  tlie  ce'iVt  r 
in.  a.xte  will  he  ha«lly  and  uiU^eMly  vv<>irn:  and  tnake  it  <littiii""lt 
til  sdd  good  It'T'iinK,     .\  case'  ykjny  t.o  ItiiiMf  Wt^  firw.aKlips 

Were  Vnnied  •.ome  .010  inch  oiir<>f  Kmnd.  Invcstisiaiion  ^iHiwed 
that .  (Tie  lathe  on  wliicli  ihej:  \vere  im:iKdha<i  centers  of  ab.ont 
S5;  <le;4tee>  ansile. .  and  that  the  ;ixt<-.s  vverv  ceji.U-reiJ  'fjo  '4cgtetS. 
.;Vs.  .a  re«ttll.  the  axle  ^jidy  hi»ri-  V»n  th<v  latlle  •oetiter-.at  -eiuj  \ir- 
ha<i  a  fine  hearin.i^ ;  ''rlii<  lirie  ly.'anl^*:'  somi.  wore  VuHveiily. 
allwvirig  the  ifxlivt'^WJtrk  hack   ;tn«l,f^  lhis   wa<   r<- 

.sponsible  for  the  eccentricitjr  i«»f  ;tli»f  .itxlc. 

;  ^Several  of  the  ruoderu  axKv  "lathes,  have  ■only  .<Jea<l  ceiil«rs 
Avhcre  j^Tinding  in  place  K  Jli<n  possihKv  .  ;.\J.s<r  hi  many  .cases 
they  are  too  hiri;e  for  the  Average  t<  «>1 :  t*"*"^*Krurder.  -atjd  as  a 
■testrlt   the  ccHtors  are  jiot  ijU en  tl1c^.  ^tuxx^ssaty  -^^  :U»,'c 


..'    T^;';  i't'iperly    iiiaeliine    axles   and    wheels    several   points    at<f 


.:  .-^^   .;'.  r'.^;Vf''»V    f.---i..VJ'li!.    I  KNTKK    l.KlMMXli.  .M.\i  UIM,. 

ogiiiziinj  thi'.  f;ict  that  Avh*?*^  ready  tiieans:  'a<e  f>f«>\i«1c«r'  ft'vr 
grinding  centers  theywill  l>ii'  kept  in  better  order,  tlie-  grindhii; 
niachirie;  Figure  t,  livas  de.sigiie<l.  -This,  ^itacfjiiH:  will  colly  grind 
to  <)(,i  d*^">rees  incliidcd  an.iile,  tiehig  imide  tins  w.;iy  purposely  to 
prevent  po>sibiUty  of  heing^set  wrong,  h  is  niu  expensive. 
3nd  would  he  a  dcsir:il>U'  a^ditiun  t4.t  aiU-  sfK»i»;  .  While  saving* 
cannot  he-  j»tu  dtnvn  in  diJlats,  there  is  it«)  qufstion  but  that 
the  resultant  better  Work  vviil  j'u>tify  its  use.  Cmii,r  gange- 
^«re   cheitp.   ami    shi>Hld    l>e    freyuently   tried   <»n    centers,   ami    if 
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event   of   the   latter   noi   being  to   proper   shape   or   rough,   the} 
should  be  repaired  at  once. 

Another  point  brought  out  was  the  necessity  of  having 
lathes  in  proper  alignniert  to  insure  turning  a  journal  or  wheel 
seat  same  diameter  for  its  entire  length.  The  importamc  of 
proper  alignment  can  be  appreciated  when  we  consider  that  to 
mount  a  steel  wheel  having  7  in.  hole,  or  cast  iron  wheel  of 
same  size,  the  axle  should  be  .007  and  .015  inches  appro.xiniately 
larger  than  the  wheel  bore,  and  also  each  .001  inch  variation 
will  affect  the  mounting  pressure  some  10  per  cent.  If  the  wheel 
seat  be  turned  tapered  it  is  not  possible  to  properly  caliper 
except  to  average  diameter,  which  will  rarely  be  a  true  indica- 


FKi.    2. —  MICKOMKTER    AXI.K    CALIPKRs. 

tion  of  mounting  pressure.  Also  if  turned  tapered  an  extra 
strain  may  be  exerted  on  one  part  of  wheel  with  the  possibility 
of  no  pressure  on  other  parts.  Actual  cases  have  been  noted 
where  wheels  have  been  removed  that  only  had  a  bearing  for 
part  of  their  length  owing  to  taper  turned  axles,  and  while  the 
wheels  did  not  come  loose  in  service  it  is  a  condition  which  if 
known  to  exist  would  be  bad  for  the  peace  of  mind.  By  proper 
care  in  maintaining  lathes  the  damage  that  may  result  from 
turning  tapered  can  be  avoided,  and  good  turning  that  can  only 
follow  with  lathes  in  good  state  of  repair  will  result  in  a 
saving  in  labor  when  mounting  the  wheels  on  the  axles.  A 
very  satisfactory  test  for  lathe  alignment  is  to  take  two  or 
three  light  cuts  for  the  entire  length  of  the  wheel  scat  and  meas- 
ure the  diameter  with  micrometers.  For  wheel  seats  there  should 
never  be  a  difference  in  diameter  exceeding  .003  inch. 

Tests  made  to  determine  the  speed  axle  lathes  should  be  run 
developed  the  fact  that  45  r.  p.  m.  was  about  the  limit  for  car 
axles.  The  limit  being  the  chattering  of  axle  rather  than 
cutting  tool,  as  most  any  high  speed  steel  will  stand  this  speed 
with  a  stream  of  water  flowing  on  the  tool  when  taking  light 
cuts,  such  as  is  generally  necessary  for  repair  work.  The  ques- 
tion of  slow  speed  and  coarse  feed  and  fast  speed  and  fine  feed 
was  also  considered.  For  good  work  there  is  no  question  but 
that  the  fast  speed  and  fine  feed  is  the  more  desirable  on  ac- 
count of  avoiding  large  humps  and  hollows.  A  broad  faced  tool 
fed  slowly  may  look  satisfactory,  but  considering  the  fact  that 
there  is  always  a  possibility  of  the  workmen  not  setting  the 
tool  nose  square,  which  is  liable  to  result  in  the  wheel  only 
having  a  few  points  for  bearing,  and  on  the  journal  the  burnish- 
ing wheel  or  other  finish  will  have  to  push  down  or  remove  the 
high  spots,  the  latter  method  is  decidedly  the  better.  In  the 
writer's  opinion  the  final  cuts  should  never  be  taken  with  feed 
less  than  16  pitch. 

Proper  inspection  of  axles  is,  of  course,  important,  but  to  be 
of  value  and  keep  a  shop  up  to  proper  standard,  limits  should 
be  established.  Inspection  for  diameters  cannot  well  be  made 
with  machinists'  calipers  on  account  of  being  too  slow,  and 
embodying  too  much  persojial  element.  Without  a  question  of 
doubt  micrometer  calipers  are  the  more  satisfactory  for  such 
work.  At  first  glance  this  may  appear  a  refinement,  but  experi- 
ence has  proven  their  value. 


In  order  to  reduce  the  time  necessary  to  maki-  micrometer 
caliper  measurements,  the  calipers,  Fig.  j,  were  designed  by  the 
writer,  these  having  in  addition  to  the  ordinary  micrometer  an 
extra  anvil  set  at  right  angles  to  the  line  through  micrometer, 
which  insures  the  caliper  being  at  riiiht  antdcs  witii  the  object 
measured,  and  also  stops  which  may  be  turned  so  that  the  dis- 
tance from  the  stop  to  the  center  of  the  axle  shall  be  approxi- 
mately the  radius  of  the  latter.  With  the  calipers  illustrated, 
one  set  of  stops  is  approximately  correct  for  axles  6'>4  to  7 
inch,  one  set  for  axles  6J4  to  6^  inches.  These  stops  can  be 
made  for  any  desired  diameter  within  range  of  the  micrometer 
screw.  In  service  the  caliper  is  placed  over  axle  with  the  anvils 
and  the  stops  resting  on  a.xle.  It  is  then  screwed  down  until 
the  ratchet  clicks,  when  it  is  removed  and  reading  taken.  Fhis 
caliper  obviates  all  "feeling"  for  ineasurement,  such  as  is  neces- 
sary with  ordinary  micrometers,  and  reduces  the  possibility  of 
error.  In  practice  six  measurements  can  readily  be  made,  and 
results  read  in  one  minute.  By  use  of  the  caliper  in  question 
an  exact  reading  to  .001  inch  can  be  made  and  recorded  very 
much  quicker  than  by  machinist's  calipers,  the  latter  being  only 
of  value  in  mounting  wheels  when  compared  or  adjusted  to 
calipers  previously  set  to  some  particular  wheel  bore. 

A  method  of  inspection  that  has  worked  out  very  well  in 
practice  has  been  as  follows:  Fach  wheel  seat  was  calipered 
about  I  inch  from  dust  guard  seat,  at  middle,  and  about  i  inch 
from  end  nearer  center.  These  readings  to  agree  within  limit 
of  .003  inch,  the  average  size  being  chalked  on  the  axle  for 
information  when  mounting  wheels.  Should  these  readings 
vary  over  .00.3  inch,  the  axle  is  sent  back  for  returning.  The 
journal  to  be  inspected  in  a  siinilar  manner,  but  without  re- 
cording sizes.  Xo  particular  trouble  can  result  from  the  two 
ends  of  axles  not  being  similar,  and  any  attempt  to  make  them 
alike  would  result,  in  many  cases,  in  removing  unnecessary 
metal.  By  boring  wheels  to  suit  axles,  as  will  be  explained 
later,  the  workmen  on  the  lathes  do  not  have  use  for  calipers 
except  for  maximum  or  minimum  sizes,  which  is  somewhat 
novel  for-  lathe  work. 

The  qrestion  of  tirring  all  new  axles  to  one  exact  size  and 
returning  repaired  axles  to  snap  gauges  varying  by  t/i6  in.  or 


tlG.    3. — NEW     DESIGN     WHEEL    BORING    li.XR. 

ri/32  in.  was  carefully  considered.  A  large  number  of  axles 
which  were  calipered  that  had  been  turned  apparently  to  uni- 
form sizes  showed  quite  a  variation  when  measured  by  microm- 
eters, in  some  cases  as  much  as  .010  inch.  This  would  be  too 
great    for   mounting   in    wheels    all    bored   to    one    size.      Better 
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work  than  this  is,  of  course,  possible,  but  is  also  expensive. 
Investigation  brought  out  the  fact  that  with  proper  boring 
bars  wheels  may  be  bored  to  varying  sizes  to  suit  axles 
cheaper  than  axles  can  be  turned  to  suit  the  wheels,  lo  accom- 
plish this  called  for  a  boring  bar  that  should  be  readily  adjust- 
able to  varying  sizes  to  suit  different  axles.  Ihese  should  have 
micrometer  adjustment  and  index  plate  that  shall  readily  indicate 
sizf  of  bore  in  thousandths  of  an  inch,  be  quick  to  change  from 
one  size  to  another,  adjusttnent  to  compensate  for  wear  of  cut- 
ties in  order  to  obviate  necessity  of  grinding  them  to  very 
close  measurements.  Roughing  cutters  for  first  cut  and  finish 
cutters  for  finish  or  second  cut,  and  all  in  one  boring  tool. 

This  refinement  called  for  a  design  of  boring  bar  new  in  some 
respects  for  wheel  work.  Figure  3  shows  a  bar  that  was 
designed  by  the  writer  to  meet  the  above  requirement.  Other 
bars  have  been  modified  or  designed  of  late,  so  that  with  proper 
selection  there  should  be  no  difficulty  in  obtaining  a  satisfactory 
boring  bar.  A  brief  description  of  bar,  Figure  3,  may  help  to 
illustrate  the  points  necessary  for  a  satisfactory  boring  tool. 
1  he  roughing  cutters  at  the  lower  end  are  held  by  set  screws 
and  are  only  adjustable  by  loosening  these  screws.  This  is  very 
satisfactory  for  large  shops  boring  many  wheels  to  near  one 
size.  However,  for  small  shops  where  sizes  are  changed  often, 
more  ready  means  for  adjustment  is  desirable.  The  finish  cut 
ters  shown  above  the  roughing  cutters  are  adjusted  as  to  size 
by  a  wrench  turning  a  micrometer  screw.  On  the  micrometer 
screw  there  is  a  dial  graduated  into  100  divisions,  each  division 
equalling  .001  inch  in  diameter  of  finish  cutters.  This  number 
of  divisions  being  chosen  on  account  of  allowing  large  spaces 
between  divisions  which  may  be  easily  read. 

In  case  an  adjustment  over  .100  inch  is  required,  the  microm- 
eter screw  is  turned  more  than  one  turn.  The  index  plate  is 
held  to  the  micrometer  screw  by  two  screws.  By  loosening  these 
it  can  readily  be  revolved  in  reference  to  micrometer  screw. 
This  enables  setting  the  index  plate  to  indicate  the  size  of  bore, 
and  to  compensate  for  the  wear  of  cutters.  The  finish  cutters 
also  have  adjustment  by  which  they  may  be  adjusted  true  with 
the  bore  in  wheel,  this  being  desirable  to  avoid  too  close  grind- 
ing of  cutters,  and  also  on  account  of  ram  of  boring  mill  and 
table  not  always  being  in  line.  The  finish  cutters  may  be 
ground,  one  fully  1/16  in.  longer  than  its  mate  or  the  bar  may 
be  1/16  in.  out  of  line  and  be  compensated  for  in  adjustment. 

A  few  words  about  first-class  wheel  boring  may  not  be  out 
of  place.  Without  a  doubt,  wheels  should  be  bored  having  a 
true  hole  free  from  all  ridges  or  roughness.  Ridges  in  wheels 
are  very  objectionable  on  account  of  uneven  strains  on  the  wheel 
when  mounting,  making  a  leverage  that  may  start  a  crack. 
On  account  of  the  eccentricity  of  the  rough  bore  of  steel  wheels, 
and  the  core  of  cast  iron  wheels,  there  will  always  be  some 
motion  of  the  boring  bar  when  boring,  even  with  the  most  rigid 
construction.  That  is,  the  bar  will  follow  the  hole,  also  when 
the  roughing  cutters  start  to  go  out  at  the  bottom  of  the  hole 
the  bar  will  vibrate  less  than  when  cutting  higher  up  in  the 
hole,  which  is  apt  to  leave  a  ridge  in  the  bore.  If  finish  cutters  are 
in  use  at  the  same  time,  they  will  make  a  ridge  when  roughing 
cutters  are  through  the  hole.  The  safe  way  to  bore  a  wheel  is 
to  take  a  light  finish  cut  independent  of  roughing  cutters.  This 
is  a  point  well  understood  in  machine  work,  but,  strange  to  say, 
for  wheel  work  the  scheme  of  rough  and  finish  boring  all  at 
one  time  is  advocated,  principally  on  account  of  greater  output 
of  machines,  and  while  it  is  true  that  many  wheels  are  bored 
very  satisfactory  by  this  plan,  the  method  as  a  whole  is  undesir- 
able, on  account  of  stray  wheels  going  into  service  having  ridges 
in  the  bore.  Actual  trials  on  cast  iron  wheels  showed  that  after 
rough  boring  it  was  necessary  to  enlarge  the  bore  .040  inch  to 
insure  trueing  the  bore  of  all  wheels. 

To  bore  wheels  to  close  sizes  it  is  desirable  to  allow  a  pre- 
determined amount  of  work  for  finish  cut.  This  is  to  insure 
an  equal  amount  of  work  for  the  cutters,  and  also  uniform 
pressure  on  the  various  parts  that  will  naturally  have  more  or 
less  give  or  lost  motion.  For  cast  iron  wheels  the  finish  cut 
can,  with  safety,  be  set  at  .040  inch,  and  for  steel  wheels  about 
.020  inch.     A  practice  followed  with  most  excellent  results  with 


the  bar,  Figure  3,  has  been  to  set  the  roughing  cutters  to  the 
smallest  size  bore  required  in  ordinary  limits ;  for  instance  when 
boring  wheels  6]4  in-  to  7  in.  they  would  be  set  6^  in.  As 
each  wheel  was  rough  bored  the  finish  cutters  were  set  .040  in. 
less  than  the  size  required,  and  the  wheel  was  then  bored  with 
both  sets  of  cutters  in  operation  at  one  time.  After  this  cut 
was  completed,  the  bar  being  raised,  the  finish  cutters  were  set 
out  to  the  required  size  and  the  second  cut  taken  when  the 
linish  cutters  only  were  cutting.  As  an  illustration  of  accuracy 
ihat  may  be  attained,  wheels  were  called  for  bored  to  followmg 
diameters:  6.982,  6.842,  6.928,  6.922,  6.940,  6.848.  6.809,  6.810, 
6.822,  6.796  inches.  All  the  wheels  were  bored  in  the  order 
called  for  within  a  limit  of  .001  inch.  No  caliper  readings  were 
taken  except  to  prove  sizes  after  the  wheels  were  removed  from 
the  mill.  All  changes  in  sizes  were  accomplished  by  turning 
the  index  wheel  to  the  size  called  for,  and  the  boring  was  done 
as  fast  as  the  cutting  tools  would  permit.  With  a  satisfactory 
boring  bar  having  an  acurate  micrometer  adjustment  for  finish 
cutters,  wheels  can  be  bored  to  any  size  required  to  accuracj' 
of  .001   in.,  and  as  many  wheels  turned  out  as  by  any  method. 


'    FIG.   4. —  MICROMETER   WHEEL   BORE   C.\LIPERS. 

On  account  of  this  accurate  wheel  boring,  which  is  an  accom- 
pHshed  fact,  it  certainly  is  advisable  to  bore  wheels  to  suit  the 
axles  on  account  of  less  cost  for  labor,  and  qnly  turning  the 
smallest  possible  amount  from  axles.  .  -       .■-■'";•.,  . 

A  satisfactory  manner  of  setting  finish  cutters  is  as  follows : 
A  trial  cut  to  be  taken  and  calipered  with  micrometer  calipers : 
the  index  can  then  be  set  to  size  shown  by  micrometer  readings. 
Figure  4  illustrates  a  special  micrometer  caliper  that  was  de- 
signed by  the  writer  for  wheel  bore.  The  principal  novelty  is 
in  the  extra  anvil  to  insure  the  caliper  being  set  square  with 
center  line  of  wheel.  Figure  5  shows  an  application  of  tubular 
inside  micrometer  caliper  for  same  purpose.  By  either  of  these 
caliper  readings  may  readily  be  made  and  size  chalked  on  the 
wheel  in  30  seconds. 

The  question  of  mating  wheels  to  axles  to  obtain  proper  mount- 
ing pressure  has  always  been  and  will  continue  to  be  a  problem. 
Many  theories  were  investigated  where  they  appeared  to  have 
bearing  on  the  subject.  One  of  the  old  theories  being  that  the 
hardness  of  wheel  had  everything  to  do  with  mounting  pressure. 
There  may  have  been  some  truth  in  this,  but  the  writer  was 
unable  to  discover  it  from  advice  of  men  several  years  in 
the  business.  Several  trials  were  made  with  the  workman's 
judgment  of  hard  and  soft  wheels  where  it  was  claimed  that 
the  hardness  would  govern  mounting  pressure,  also  the  draw  or 
difference  in  axle  and  wheel  diameter  was  carefully  measured, 
and  in  no  case  could  the  general  appearance  of  the  wheel  be 
taken  as  an  indication  of  mounting  pressure.  Or,  in  other 
words,  wheels  made  from  the  same  run  of  metal  will  generally 
mount  at  about  the  same  pressure  when  having  the  same  draw, 
providing  other  conditions  are  similar.  There  are  a  number 
of  conditions  that  will  affect  mounting  pressure,  even  if  appar- 
ent draw  be  similar.  One  is  the  kind  of  lubricant  employed.  A 
test  with  cast  iron  wheels  showed  that  the  mounting  pressure 
would  average  about  five  tons  higher  using  plain  oil  as  com- 
pared with  white  lead  and  oil.  Also  the  turning  and  calipering 
of  axle  has  some  bearing.  If  a  tool  is  used  that  throws  up  a 
s:ight  burr  or  fin,  the  calipers  will  read  the  top  of  this  and  not 
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the  true  solid  metal  which  is  liable  to  cause  mounting  at  low 
pressure.  The  trouble  of  wheel  or  axle  galling  cannot  in  all 
cases  be  guarded  against  and  may  cause  considerable  variation 
in  pressure,  especially  on  steel  wheels. 

For  accurate  mounting  of  wheels  to  uniform  pressure,  no 
method  of  measurements  and  inspection  has  been  devised  to 
equal  the  micrometer  method,  and,  with  the  calipers  as  ex 
plained  above  where  the  readings  can  be  made  quickly  with  but 
few  possibilities  of  error,  there  should  be  no  reason  to  continue 
the  use  of  machinists'  calipers. 

One  result  will  generally  follow  where  micrometers  are  used, 
and  careful  inspection  is  insisted  on.  The  wheel  seat  will  be 
turned  fairly  true.  With  these  conditions  and  draw,  or  mount- 
ing pressure,  carefully  checked,  the  wheel  will  have  ample  bear- 
ing on  axle  and  will  not  work  loose.  A  large  number  of  meas- 
urements were  taken  to  determine  the  proper  draw  or  amount 
the  axle  siiould  be  larger  tlian  wheel.  Xo  general  rule  can  be 
given  for  the  amoimt  of  draw  on  account  of  wheel  from  various 
mills  and  foundries  differing.  However,  by  measuring  the  draw 
with  micrometer  and  noting  mounting  pressure  on  a  few 
wheels,  the  proper  draw  for  any  batch  of  wheels  can  be  arrived 
at  that  will  be  a  fairly  true  indication  of  mounting  pressure. 

.\  plan  for  mf)nnting  wheels  on  axles  that  has  worked  very 
satisfactory  is  as  follows:  Eiich  a.xle  when  turned  is  caliperol 
and  the  size  of  wheel  seat  chalked  on  the  axle  near  wheel  seat. 
From  these  sizes  a  list  is  made  for  the  boring  mill  operator, 
deducting  the  necessary  amount  to  be  allowed  for  draw.  Tlie 
wheels  are  then  bored  and  size  chalked  on  the  wheel  after 
being  proven  by  micrometers.  The  wheels  and  axles  are  then 
mounted,  the  sizes  chalked  ijiving  necessary  information  as  to 
which  should  go  together.  This  plan  avoids  hunting  among  a 
lot  of  wheels  and  axles  to  find  mated  pairs  and  also  the  mini- 
mum .imount  of  calipering. 


m,.     5. — Tl  r.lL.VK     l.NSIIIK     .MK  KO.MKTKK. 

The  micrometers  illustrated  above  have  Brown  &  Sharpe 
micrometer  heads,  the  frame  having  been  made  special  on  the 
railway  where  they  arc  used,  and  to  tlie  best  of  tlu'  writer's 
knowledge  have  never  been  patented.  The  tul)ular  in-ide 
micronKtcr  caliper,  l-igurc  5.  was  also  made  by  Brown  &  Shari)e. 

Recording  gauges  on  mounting  presses  cannot  be  too  strongly 
recommended,  they  being  ;i  check  by  which  the  superintendent 
can  easily  detect  any  bad  or  careless  work.  However,  a  record- 
ing gauge  is  not  always  a  true  indication  of  mounting  pressure 
on  account  of  the  throw  of  the  needle  at  each  impulse  of  the 
pump.  I  his  is  more  noticeable  with  pumps  having  only  one 
ram  or  piston.  For  accurate  work  or  determined  limits  the 
average  of  the  needle  throw   should  be  mostly  considered. 

The  question  of  grinding  in  place  of  turning  repaired  axles 
is  worthy  of  careful  consideration.  At  first  glance  it  may  not 
look  inviting  on  account  of  the  apparent  cost  of  machinery  and 
possibility  of  costing  more  for  labor  than  turning,  but  consid- 
ering other  phases,  the  question  looks  promising.  Its  advantages 
will  be  that  a  wheel  seat  once  ground  will  not  be  injured  enough 
in  mounting  and  dismounting  the  wheel  to  require  regrinding 
each  time  unless  the  wheel  galls  or  scores  the  axle.  That  is, 
when  compared  to  turning,  the  surface  will  be  smoother  and  not 


have  the  many  tool  marks  that  generally  push  off  when  mount- 
ing the  wheel.  From  experience  with  journals  used  in  ma- 
chinery we  have  every  reason  to  believe  that  car  journals  would 
be  ground  better  than  the  average  of  lathe  turning  and  burnish- 
ing or  filing.  The  sides  of  the  collars  and  fillets  being  the  most 
difficult  parts.  The  makers  of  grinding  machinery,  however, 
say  this  is  not  a  hard  problem.  By  grinding  the  probabilities 
are  that  less  metal  will  be  cut  away  than  by  any  turning  method 
on  repaired  axles. 

This  should  prolong  their  life.  That  is,  when  returning  there 
is  always  a  possibility  of  workmen  cutting  deeper  than  abso- 
lutely necessary  in  order  to  get  below  the  glazed  surface  and 
insure  removal  of  all  low  spots.  With  grinding  there  will  be 
no  mcentive  to  cut  deeper  than  absolutely  necessary.  Actual 
tests  appear  to  indicate  that  by  grinding  only  one-half  as  much 
metal  will  be  removed  as  compared  to  turning;  that  is.  where 
an  axle  may  be  reduced  some  .030  inch  by  turning,  a  similar 
axle  will  only  be  reduced  some  .015  inch  by  grinding  and,  as 
explained  alK)ve,  each  .001  diameter  costs  about  four  cents,  at 
which  rate  the  value  of  axle  would  be  reduced  about  60  cent- 
more   by   re-turning   when  compared  with  grinding. 


INCREASED  USE  OF  BLOCK  SIGNALS 


The  Interstate  Commerce  Commission  has  issued  a  brief 
statement  regarding  the  use  of  block  signals  on  the  railroads 
of  the  United  States,  on  January  i.  igii,  from  which  it  appears 
tliat  the  total  miles  of  railroad  operated  under  the  block  sys- 
tem on  that  date  was  71,269. t  miles,  of  which  17,711.5  miles  was 
automatic  and  53,557.6  was  non-automatic.  The  increase  in 
railroad  mileage  operated  undet  the  block  system  during  the 
year  1910  was  5,511.1  miles;  of  this  increa.se.  3,473.8  miles  was 
automatic  and  2.037.3  miles  was  non-automatic. 

This  l)ulletiii  includes  thirteen  steam  roads  which  have  not 
heretofore  reported  the  use  of  the  block  system  on  their  lines, 
and  six  electric  trolley  roads  which  were  not  included  in  the 
hullctins  of  previous  years.  In  this  bulletin  four  installations 
of  automatic  train  stops  are  mentioned.  These  are  on  t^e  Erie, 
the  Hudson  and  Manhattan,  the  .\ew  >'ork  City  terminal  of  the 
Pennsylvania  Railroad,  and  the  Washington  Water  Power 
Company's  suburlian  lines. 

.\  table  showing  the  miles  of  road  for  each  company  report- 
ing on  which  the  telegraph  and  the  telephone  are  used  for 
transmission  of  train  orders  is  also  included  in  this  bulletin. 
On  January  i.  iQtT,  the  telegraph  was  used  for  this  purpose  on 
i75._'ii  miles  and  the  telephone  was  used  on  41.717  miles.  This 
is  an  increase  of  15,373  miles,  on  which  the  telephone  was  used, 
as  comi)ared  with  the  figures  for  January   i.   1910. 


The  L.\ki;est  Cr.axe  i.\  the  World. — The  largest  cantilever 
crane  which  has  yet  been  erected  has  just  been  tested  at  the 
Imperial  Japanese  Xavy  Dockyard,  Vokosuka.  T(;is  cran^. 
which  was  designed  and  constructed  by  Messrs.  Cowans,  Shel- 
don &  Co.,  Limited,  of  Carlisle,  is  capable  of  dealing  with  a 
working  load  of  joo  tcjns  at  a  radius  of  95  ft.,  and  it  was  satis- 
factorily tested  with  a  load  of  250  tons  at  that  radius.  It  is 
the  largest  crane  that  has  up  till  now  been  built,  but  the  same 
firm  is  at  present  erecting  for  the  Japanese  Navy,  at  Kure, 
one  with  a  working  power  of  200  tons  at  105  ft.  radius,  to  be 
tested  with  a  load  of  250  tons.  Hitherto  the  largest  crane  in 
existence  has  been  the  160-ton  cantilever  crane,  constructed  by 
Messrs.  Cowans,  Sheldon  &  Co.  for  H.  M.  Dockyard,  Devon- 
port,  and  tested  with  a  load  of  240  tons  at  95  ft.  radius ;  that 
power  being  much  greater  than  was  obtainable  by  any  crane 
previously  built. 


The  St.\tistics  Prepared  by  the  American  Iron  and  Stefl 
Association  show  that  the  total  rail  production  of  all  kinds  in 
the  United  States  in  1910  amounted  to  3,634,029  tons,  as  com- 
pared with   3,023,845  tons  in    1909. 


Orangeville  Locomotive  TerminaL 


PENNSYLVANIA      RAILROAD. 


A  new  locomotive  terminal  constructed  by  the  Pennsylvania 
Railroad  at  Orangeville,  near  Baltimore,  Md.,  which  will  take 
care  of  the  power  previously  centered  at  Mt.  Vernon,  Biddle 
Street  and  Bay  View,  is  notable  for  the  very  high  character  of 
the  structures  and  the  convenience  of  its  arrangement.  It  in- 
cludes a  30-staIl  reinforced  concrete  roundhouse,  a  large  brick 
and  steel  machine  and  blacksmith  shop,  a  commodious  store 
liouse,  fireproof  oil  house,  a  large  power  plant  housed  in  a  very 
attractive  structure  and  a  conveniently  located,  well  ananged  en- 
gineers' locker  and  reading  room,  as  well  as  the  usual  coaling 
station,  inspection  pits,  etc. 

Referring  to  the  illustration  showing  the  general  arrangement : 
rhc  incoming  locomotives  enter  from  the  left  on  a  single  track 
r  .(not  shown  on  the  drawing),  which  separates  into  three  incom- 
ing tracks  before  reacing  the  inspection  pits.    There  is  a  75-ft. 


rectly  to  a  ladder  forming  the  outgoing  connection  from  all 
of  the  storage  tracks.  This  track  is  served  by  a  standpipe  at  the 
far  end  of  the  yard,  but  does  not  pennit  of  taking  coal  or  clean- 
ing fires  on  the  way  out.  ,- h 

The  illustration  shows  the  general  inter-relation  of  the  build- 
ing, and  while  at  first  it  might  seem  that  the  oil  house  was 
not  in  a  very  convenient  place,  when  it  is  remembered  that  many 
more  locomotives  pass  though  the  storage  yard  than  go  to  the 
roundhouse,  it  will  be  seen  that  this  structure  should  be  more 
convenient  to  that  part  of   the   terminal. 

RorNDHOUSE. 

Sfructurc. — Tliis  1)uilding  has  a  solid  reinforced  concrete 
frame,  each  segment  consisting  of  four  columns,  connectea  by 
girders,  beams  and  slabs  on  the  monolithic  order. 


l*ower 
I'lailt 

Iusp«ctiuii  I'i'* 


GENEK.'VL     .\RR.\NGEMENT    OF    NEW    LOCOMOTIVE    TERMIX.\L    AT 
ORANGEVILLE — PENNSYLVANIA    RAILROAD. 

inspection  pit  on  each  track,  adjoined  by  an  inspector's  shanty, 
where  the  engineers'  work  reports  are  made  out.  These  three 
tracks  continue  over  the  ash  pits,  which  are  the  standard  Penn- 
sylvania type  using  an  air  hoist,*  and  under  the  coaling  station, 
where  the  supply  of  sand  is  also  obtained.  At  this  point  each 
track  divides,  permitting  the  locomotives  either  to  go  to  the 
roundhouse  turntable,  if  they  are  to  be  taken  into  the  house,  or 
to  an  85-ft.  turntable  in  the  northwest  corner  of  the  property, 
which  connects  with  the  storage  yard.  There  are  standpipes 
for  water  supply  serving  all  of  these  tracks.  A  smgle  out- 
gouig   track    leaves   the    roundhouse    turntable    and   connects   di- 


For  detailed  description  see  .American   Engineer,  Feb.,  1906,  page  47; 


Colnmns  A  on  the  inner  circle  are  ii  x  13  in.  in  section;  col- 
umn B,  15  X  15  in.;  column  C,  16  x  16  in.,  and  columns  D.  14 
X  14  in.  Column  A  is  practically  a  steel  column  consisting  of 
four  3J^  X  31/4  X  f^  in.  angles  secured  to  web  plates  9  x  f^  in. 
and  of  various  lengths  to  give  the  proper  stiffness.  To  this 
steel  work  are  secured  the  hinges  for  the  doors  and  tlie  whole 
is  encased  in  concrete,  only  the  hinges  and  conductor  brackets 
projecting  through.      ,     i-.: 

Between  columns  A  is  girder  A  reinforced  on  the  bottom  by 
two  6-in.,  8-lb.  channels  riveted  to  the  steel  work  of  the  col- 
umns. In  addition  there  are  other  horizontal  and  vertical  re- 
inforcing rods  to  suitably  form  the  eaves  and  gutter  and  to  tie 
to  the  beams. 

Columns  B  are  reinforced  by  four  '^-in.  plain  round  rods, 
which  are  tied  every  12  in.  with  H-in.  wire  ties.  Columns  B  are 
connected  at  the  top  by  girder  B.  whidi  has  a  total  depth  of  2 
ft.  10  in.  and  a  width  of  12  in.,  being  reinforced  on  the  bottom 
by  five  i-in.  square  twisted  rods,  3  being  straight  and  j  hint 
up  at  the  ends.    '•-';>'•.;;■ 

Between  girder  .^  and  girder  B  there  are  three  beams,  two 
coming  at  the  posts  and  one  in  the  center,  which  have  a  total 
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depth  of  2  ft.  4  in.  and  a  width  of  9  in.  These  are  reinforced 
by  three  i^-in.  square  twisted  rods,  two  straight  and  one  bent 
up  at  the  ends,  together  with  the  stirrups  of  M-in.  round  iron. 

Columns  C  are  connected  by  girder  C,  which  is  the  same  as 
girder  B  in  section,  but  has  five  iJ4-i"-  square  twisted  rods  for 
reinforcing.  Between  girders  C  and  B  there  are  four  beams, 
two  at  the  posts  and  two  spaced  midway  between,  having  a 
section  the  same  as  between  A  and  B,  but  having  four  i-in. 
square  twisted  rods,  two  of  which  are  bent  up  at  the  ends,  in 
place  of  three   il^'i"-  rods. 

Between  columns  D  is  girder  D,  which  is  2  ft.  10  in.  in  depth 
and  12  in.  in  width  and  is  reinforced  with  four  i-in.  square 
twisted  rods,  two  bent  up  at  the  ends  and  other  reinforcing  to 
form  the  eaves  and  gutter.  Between  girders  C  and  D  the  same 
beams  as  between   B  and  C  are  continued. 

It  will  be  noticed  that  the  span  between  girders  C  and  D  is 
shorter  than  between  C  and  B,  which  in  turn  is  shorter  than 
between  A  and  B,  which  accounts  for  the  use  of  similar  concrete 


the  narrowest  point  and  is  9  ft.  i  in.  in  width,  except  at  the 
jacking  walls,  where  the  width  of  the  side  walls  is  carried  out 
to  3  ft.  6  in.  and  the  width  of  the  foundation  to  12  ft.  i  in. 
These  extensions  for  jack  foundations  are  8  ft.  in  lengtli  and 
located  at  the  outer  end  of  each  pit  on  either  side  and  at  a  point 
2-]  ft.  from  the  outer  end  of  the  pit.  The  bottom  of  the  pit  is 
well  crowned  and  has  a  slope  of  3  in.  in  its  length  of  65  ft.  in- 
side, draining  toward  the  inner  circle.  Here  there  is  a  cast 
iron  grating  over  a  sump,  which  connects  with  a  4-in.  cast  iron 
pipe  leading  to  the  turntable  pit.  The  rails  are  carried  on  8  -x 
i2-in.  stringers  bolted  to  the  top  of  the  concrete  wall,  as  is 
shown  in  the  cross  section.  A  3  x  8-in.  oak  strip  with  the  upper 
edge  beveled  is  spiked  inside  of  the  stringer,  acting  as  a  pro- 
tection for  the  heating  pipes,  which  are  secured  along  the  in- 
side wall  of  the  pits.  The  roundhouse  floor  is  carried  directly 
up  to  the  rail  on  either  side. 

Eight  pits  in  the  end  of  the  house  adjacent   to  the  machine 
shop  are  provided  with  drop  pits.     Tl^e  first  two  tracks  having 
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beams,  although  the  roof  area  supported  continuously  increases. 

The  roof  structure  is  concrete  slabs  4^/2  in.  thick  reinforced  by 
Vt,-m.  plain  round  rods  spaced  6-in.  centers  across  the  beams 
and  by  ^-in.  shrinkage  rods  at  about  i8-in.  centers  parallel  with 
the  beams.  Other  reinforcing  is  installed  at  the  connection  with 
the  various  girders  and  beams.  These  slabs  are  covered  with 
four-ply  slag  roofing.  The  openings  for  the  smoke  jacks  and 
ventilators  are  formed  in  the  slabs  and  eyebolts  for  carrying 
the  jacks   are   embedded   in   the  concrete. 

The  outer  wall  of  the  house  is  formed  by  a  9-inch  brick  fill- 
ing between  columns  D  and  beli  w  girder  D.  This  filling  is  not 
tied  to  the  concrete  work  and  cxtei.ds  to  foundation  at  the  ground 
level.  A  large  part  of  the  space,  however,  is  taken  up  by  win- 
dow area,  steel  frames  and  sash  being  employed,  which  extend 
from  the  concrete  girder  to  about  3  ft.  6  in.  from  the  ground 
level  where  blue  stone  sills,  resting  on  the  brickwork,  are  lo- 
cated. These  windows  occupy  a  space  16  ft.  95/2  in.  in  width, 
the  distance  between  centers  of  columns  being  23  ft.  11  7/16  in. 

The  floor  consists  of  3  x  12-in.  plank  laid  radially,  parallel 
with  the  pits,  on  4  x  6-in.  pine  sleepers  imbedded  in  18  in.  of 
cinders.  The  floor  at  the  center  between  pits  is  4  in.  higher 
than  the  rail.  The  doors  are  of  the  usual  swinging  type  and 
are  arranged  to  swing  inward.  They  are  carried  from  hinges 
imbedded  in  the  concrete  columns  and  give  an  opening  of  about 
12  ft.  Every  third  pit  is  provided  with  a  wicket  door.  The  end 
walls  are  of  brick  filling  between  concrete  columns  and  pro- 
vided with  narrow   windows   in   each   panel. 

Pits. — The  pits  are  of  most  substantial  solid  concrete  con- 
struction, reinforcing  rods  being  used  wherever  the  character 
of  the  ground  made  it  necessary.  The  side  walls  throughout 
are  2  ft.  in  width  and  the  foundation  is  at  least  12  in.  thick  at 


a  drop  pit  for  tftick  wheels,  the  iiext  three  a  drop  pit  for  driv- 
ers and  the  following  two  a  drop  pit  for  traihng  wheels.  The 
next  pit  is  provided  with  a  S5-ft.  drop  table  for  dropping  all 
wheels  on  the  locomotive  at  once.*  These  drop  pits  are  built 
with  the  same  general  style  of  waMs- aod  floor  as  are  used  in 
the  regular  engine  pits.   ,      i'/.\^'v'-.>.  '^^^: 

Cast  iron  smoke  jacks,  of  a  new  design  recently  developed  by 
Paul  Dickinson,  Inc.,  are  used.  These  jacks  have  a  length  of 
8  ft.  and  are  supported  from  the  I-bolts  imbedded  in  the  con- 
crete roof  slabs.  The  hood  of  the  jack  joins  a  40-in.  diameter 
circular  section  made  in  two  parts,  which  passes  through  an 
opening  4  ft.  6  in.  square  in  the  roof  slab,  provided  with  a 
heavy  8-in.  concrete  curb  for  distributing  the  stresses  to  the 
adjacent  beams.  The  space  between  the  jack  and  the  roof  is 
covered,  but  not  closed,  with  a  cast  iron  extension  forming  part 
of  the  jack,  space  being  left  for  ventilation  at  this  point.  The 
top  of  the  jack  has  a  double  hood  for  protection  from  rain  or 
snow.  In  addition  to  the  space  around  the  smoke  jacks  for 
ventilation  there  is  also  provided  a  ventilator  at  about  the  cen- 
ter over  each  pit.  These  ventilators  have  dampers  controlled 
liy  a  sliding  weight  on  the  end  of  a  chain  operating  gear.  Their 
construction  and  arrangement  is  shown  in  one  of  the  illustra- 
tions. 

Lighting. — Inasmuch  as  this  type  of  house  is  not  provided 
with  any  overhead  natural  lighting,  as  has  been  customary  in 
most  new  houses,  special  attention  was  given  to  providing  large 
natural  lighting  area  at  both  ends  of  the  pit,  and  in  this  re- 
spect, as  is  clearly  shown  in  the  illustrations,  unusual  success 
has  been   obtained.     The  windows  in  the  outer  circle  are  about 

*  For  illustrated  description  of  this  tvpe  of  table  see  American  Engineer 
March,   1906,   page  84.  * 
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(Icptli  oi  2  ft.  4  in.  and  a  width  of  9  ill.     These  ari.   ninturccd  tin    narrovvcst  fjoint   and   j.s  9  ft.    i    in.   in   widths  except  at  the 

"iiy  tlirio   ili'nt.  square  twisted  rods;  two  .straiftiit  and  one  bent  jaeking  walls,  where  the  :vi-idt!rpf^^4^^     sMe  w^alls  is  carried  out 

,  jip  at  ihc  ends,  tot-ether  with   the  .stirrnjis  of   '.s-iiV.  round  iron.  to  3   ft.  <6  in.  and  the   width   of  tjie  fotnidatiou   to    fj    ft.    1    in. 

,Col"""i-^  C  are  connected  by  yinkr  C  whjdi  is  the  sanie  as  These  c.\.tensions   for   jack   fi'iindations  are  8   ft.   in   length   atid 

yihlcr  li  in  section,  but   Itas  five  ',^-J"'^««ire  twisted  rods  for  located  at  the  oiuer  end  <)f  each  pit  on  either  side  ?tnd  at  a  point 

'  reiwi<>rdiig.     Between  girders  C  aiid   irthere   are   fottr  Ueailis,  -  27  ft.  frop^^^                     end  of  tlic  pit.     The  bottom  of  the  pit  h> 


t\\c>  '"'t  the  posts  and  two  spaced  niidwny  between,  liaving  a 
,>ertion  the  sanle  as  Iietwceir  A  and  I!.  Iiui  Iiavini:  four  i-in. 
Sfpiate  twisted  rods,  t\\ c >  of  whicli  are  bent  up  rtt  the  ends,  iti 
place, of  three   I'pin.  rods.  ■;.^;  ■:;;.' 


ivejl  crowned  and  has  a  slope  of  3  irt.  iii  its  lenjitli  of  65  ft,  in-! 
side,  drainin!,^  toward  the  inner'  qifcle.  Here  there  is.  ^  cast 
iron  grating  over  a  sunip.w'lTich  connects  with  si-i4Ain,  ests*  *^^- 
pipe  leading  to  the  turntable  pit.     The  rails  are  carried -on  8  k 


/  Tktween  coUinins  D  is  pirder  1).  wliich  is  2  ft.  10  iii..jtvdeMh    Mafin^   stringers   bolted  to   the   lop   of  the   coucretc    w:dl.  as   is 
'and:' 12  in;    in    widtli    and    i-s    ri  in  forced   with    fotif    iiin,J  :>iqitare ;     sl|own  in  »lie:c^  A  ^  x  j^^in^  Qak -strip  with  the  uppet. 

twisted  rods,  two  beiu   up  at  the  ends  and  other  reinforcing.^oo;  ctlgebcveJetl  is  spiked  itiside  of  the   stringer,  actijlR   as   a   V^^il 
;  rorni  the  eaves  aufl  gutter.     Between  girtlers  C  aild  D  the  sahiie;^ . :  t^^^^^  jtipts.   which" are  Secured  along  the  iti--; 

Ijeiuns  as  lietwten   B  and  C  are   continued.   ;;,..  :"  ;      ^    side  wall  of  tlvv  pits.      1  he  rouudhon-v   tloor  is  carrii'd  «hre.ctl^  ; 

.;;lil  will  be  noticed  that  the   spitn  bet  ween;gir<fcrsC  and'pjis  '    A'l'';^'"  '^'c  raijoiveit^  ■'' .\  yr  -^^ ':"/<  ^ 

shorter  than   l)iiwcen   C  and   I',  which  in   titrn   is   shorter  than  T.ight   pits  in   the  end  of  the  hoUM.-   adjacent   t"  thV'niiicltirk* 


bjjtvv.eeii  .\  and  B.  which,  accoiuits  for  tlje  Use  'It  siiiiiUir  concrete^  .   ^h^  .are  :;pi'o.vi.dc,d... with  dri^p  piU.'  1"1'<-  iVst  Xwfi  track.--  having  . 

■  '.:■  ■-■   ■'■■    ■■'.i''-  ■-O-j-'V'.-'   ,■'■•■'■  ■-  ■■■■^.'■'        ■ .     t  ■        '    '    '  '-■     .'.■■■'■■   •'■"'■':''."-'  ';.'.''.  •"■'.''.'-■  V-  .-''!  ■':■  '    -.'  "-.  .■■,■*■..'■'  •■  -'  >      ■' ' ..' .".".  ■.■••'?•"•'.;.-■  ; ,  ■-•■  ■  .>"  •■  \--'  \'.'^.''  '  '  f.    -'■'.  '■'■■  .""'?•■"■ 


1  ■.'     .    *. 


■'.■,  <■.   ■  '.'■'•.■"  ''.'Ji,  ■''••'..'•  ■■''■'"■■;■"'■'.' ^"' —  ■■'v''TV:'-'?    ;];;',■  •.•r,.'-^'ilv.'/ .'v.  /'J'i    .' '."'r-  '.  "^v    ':  ■  '■'.^''■'^  •  .f  :'?':■  i-  "i'i'  ./■■  X-..    .;   '_'}"''.,:''/'.■'' 


"'i.;  rN.;  ;;">;^/;tV';i«aj'«^V    >;|i^  '     I!;;  > 

beJiiMis,  although  ilie  rOof  area  supi>6rtcd  continu')usly  increases.      a  drop  pit  for  truck  wheels,  the  next  tliret   a  <hoi.  pit   f<>r  driv 
The  roof  sinieiure  is  concrete  slabs  4;.'  in.  tliick  reinforced  by       ers  and  the  following  two  a  drop  pit   for  trailing  wheels.     The 
.•^ij'in.   plain   round   rods  spaced  6-in.  centers-  across  the  beanis 
'  and  by  •■f^-in.  shrinkage  rods  at  about  rS-in.  centers  parallel  with 

iIk  heains.     Other  reinforcing  is  installed  at  the  coiniection  with 

the  vHrioits  girders  an(l  beams.      1  liese  slabs  are  covered  with 

fonr-ply  sJag  rooting.     'I'he  openings  for  the   sitioke  jacks  Sntt 


litext  pit  is  provided  with  a  5J5-ft.tlfop  "table  lor  (Jr«>ppiiig  all 

n  heels  on  the  ■  l<;c<  'Viiotive  at   once.*      1  he<;e'  tjrcip  pits  arc  Intih 
with  the  same  gei-ieral  style  crtf  walls  jyj«r  floiir.  ajs  ^irc  •«s*'4Ttt. 

the  rejitilar  eJtjiine  pits,  ^  -..i'"  :'  '  ■^•":^.--''.'^' ■■■:^^l    ;'■..:;:. '^ 

■ventilators   are    formed   in   the    slabs   aiuj   eyel>6lts  ipr  qif ryiiig       I'aul    l)ickinson.   Inc.,  are  used.     These  jacks  have  a   Irmrrh   of 


the  jacks   .-^re   eniliedcUd   in   tlie   concrete:.    .:  -:' ':.'':'':\y'':' \', 
,  The  outer  wall  .pf  ilu    liottse  is.  ftirniwl  by  ?i  Q-nic^^^ 


f^  ft.  .-nid  are  sirpporled  from  the  1 -bolts  imbedded  in   the  c<.'n 
cretetoof  slabs.     'Ihe  hood  of 'the 'jack  ioins  ;i  4©-in.  (lianKter 


itig  Ivetween  coltnnns  \)  and  bel;  u  girder  iXTIvisliHijig:  is  not      circular  section  made  in   two.,  parts,   which,  passes  tlirough  ati 

lipeiling   4   ft.   6  in.    squ.ire    in   the    roof    slab,    provided    whh    a 
heavy  ,S-in.c<.«)ereie    curb    for    di^triblIting    the    stressed   to  tlie 
adjacent;  beams.    The  stiace  between  ifhe  jaick  and  the  ftKil  j|i$. 
covered,  Intt  not  eio-^-d,  with  a  cast  ifoti  extejisioii  forniij'g  part.. 
of  the  jack,  spacebving  left   for  Acntilation  at  this  point.    Tht" 
Kip  <>f  the  jack  has  a  d<>ttlilc  ho6d,:for  protect  ion .  from  rain  or: 
snow.; ;.  in;  aidditibn  >tr)^^^  space  atXHimlfli^  $Yn*ike   jacks-^^  ■ 


tied  to  tlie  concrete  work  and  e.\ter.ds  to  foHndati<»n  at  thei:;r<nnd 
level.  A  Ifirge  part  of  the  si>ace.  however.  i>  taken  up  by  win- 
dow areii.  steel  frames  ahd  sash  being  einployed,  which  extend 
from  the  concrete  girder  to  about  .V  ft;  6  in.  from  tlie  ground 
b\il  wlure  blue  Stone  sills,  resting  on  the  brickwork,  are  lo- 
lated.  riiesc  windows  ocatpv  a  space  16 -ft.  9' j  in.  in  width, 
the  <list;ince  between  centers  of  columns  being  .23  ft.  11  7/t6  in. 


1  he   Door  consists  of   ,^    x    f2  in.   plank   laid   radi.ally,  par:illel       ventfL-ition  there  is  .ll-o  proAided.'i  ventilator  .it  ;dk»nt  the  cen- 
wUli  the  iiiis,  on  4  \  6  in.  pine  sleeperS;  imbedded  in   i!^  in.  i,*f      i>''   '"l^'^'''  t'iith  pit.     'Ihese  ventilators  have  dampers  controlled*' 
cinders.     'Ore  iloor  at   the  H-eiitcr  between  pitsv' is  4  iw^^^^  %  a;  slicliixg  weijdit  ott  the  cncl  nif  a  ctiain  operating  gear.    Their 


than  ilie  rail.  ilie  doors  are  of  the  usvial  swinging  type  and 
are  .irranged  to  swing  inwani.  They  are  carried  frnin  hinges 
nnl)e<!iled  in  the  concrete  cohunns  and  give  an  opening  of  ahoul 
1^  ft,^  Hyery  third  pit  is  pr<vvided  with  a  wicket  door  The  eti*l 
walls  , arc  of  brick  filling  between  concrete  coluinns  and  pro- 
vided with  narrow   windows   ill  each  panel. 

I    Pits ~^hc;pi\ii  are  of  most   substantial  solid   cona-e(eco^-V;spf^^         is  clearly   shown  in  the  illustr.itions.  unusual   success 
struction.    rvinforcinii    rods   being   use<l    wherever   thf   character  ■;    has  been  obtained.     The  windows  in  the.  outer  circle  are  .ibout 
of   the   ground    made   it    necc«sarv.     The    side  Wall ^   thronyhout       ""'^ — — ■ 
are  J  ft.  i.i  widtb  an.l  the  foundation  i>  at  least   u  in.  thick  at      Mar^"^ /IJ^^'^.^^"'^*^^^^^^^ 


leir 
•uivsttiK-tion-  aiul:  arrange  nWnt  is.  shown  in  one  of  tlie  iUustra 

Tiuris.    :",'■■-■;.' ,:.\'^ ■■■;:—■■;■'  V  -  X'-y ,""-':^jy, _■-■';.  ■.■'■;^/■--  ■■■■■'.:■'--  _  . 

L/f/Ai'H/^.-r^lnasnnich'  as^  tim  fjrpe  of  Ijpuse  i?!  noif  pro\ided 
\vith  any  twerhead  natural  lighting,  as  has  be«ij  .ciisiomarj-  in 
most  new  houses,  special  attention  was  given  to  providing  largo 
natural   lighting  area  at  both   ends  of   the  pit.  .ind   in-this  re- 
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l6  ft.  9'4  ill.  in  width  and  18  ft.  10  in.  high  over  the  frames; 
a  steel  sash  known  as  Detroit  Fenestra,  manufactured  by  the 
Detroit  Steel  Products  Co.,  is  used.  For  large  areas  of  this 
kind  this  type  of  sash  has  many  advantages,  not  only  in  its 
strength,  but  also  in  greatly  increasing  the  available  lighting 
area.  In  each  of  the  large  windows  there  are  six  sections  ar- 
ranged to  swing  on  the  horizontal  axis  and  provided  with  con- 
trolling rods  for  holding  in  any  desired  position.  On  the  inner 
circle  the  swinging  doors  have  large  sash  in  each.  This  gives 
altogetiier  about  375  >q.  ft.  of  natural  lighting  area  per  pit,  nut 
including  the  windows  ir.  the  end  wall. 

The  heating  system  is  by  direct  radiation  and  includes  four 
large  pipes  running  the  full  length  on  either  side  of  each  pit 
and  a  coil  consisting  of  six  sections  extending  the  full  length 
between  concrete  columns  under  tlie  windows  in  the  outer  circle. 
This  heating  system  was  designed  and  installed  by  the  National 


ances  are  located  therein.  A  similar  tractor  is  used  on  the 
85-ft.  turntable  at  the  end  of  the  storage  yard.  Since  this  latter 
turntable  is  located  on  the  property  line  and  has  entering  tracks 
from  I)ut  one  side,  the  concrete  circular  wall  has  been  carried 
up  about  3  ft.  above  the  surface  on  the  far  side  to  act  as  a 
bumping  post  and  prevent  the  locomotives  running  off  the  end 
of  the  table. 

Shop  Building. 

A  steel  and  brick  structure  80  ft.  3  in.  x  162  ft.  10  in.  outside 
dimensions,  houses  the  machine  and  blacksmith  shop,  the  two 
shops  being  separated  by  a  brick  wall.  Tiiis  structure  consists 
of  three  bays,  the  center  one  being  carried  up  to  give  a  row 
of  windows  on  either  side.  There  is  a  lo-ton  crane  over  the 
center  bay  of  the  machine  shop.  The  structural  details  and 
architectural  appearance  are  clearly  shown  in  the  illustration,  as 


Boiler  Wasiiing  Co..  who  also  furnisiied  tiic  boiler  washing 
equipment.*  The  three  pipes  used  in  the  boiler  washing  and 
tilling  system  are  supported  by  brackets  secured  to  the  con 
crete  beam>  along  the  inside  of  column  B,  the  connections  com 
ing  down  at  every  alternate  post,  arranged  as  is  sliown  in  one 
of  the  illustrations.  Similar  iirackets  carry  the  liigh  pres- 
sure steam  and  air  lines  along  tiie  top  of  cohunn  C.  while  the 
same  supply  for  the  iieating  system  is  carrie«l  in  a  large  pipe 
at  the  top  of  cohnnns  D.  The  exliaust  lines  for  the  Iieating 
system  are  carried  in  a  conduit  just  inside  the  foundation  of 
the  outer  circle,  this  l)eing  covered  with  removable  sections  of 
rioorinic. 

rile  Imikr  washing  tanks  and  punii)-  and  other  apparatus  are 
located  in  the  power  house  and  pipes  are  carried  to  the  round- 
house in  an  elevated  wooden  trough  snpi)orted  by  steel  bents 
This  same  elevated  conduit  also  carries  the  steam  heating  lines 
and  other   pipe   lines   from  the  power  house. 

Turntable. — The  turntable  pit  has  concrete  side  walls  and  a 
concrete  ledge  for  supporting  the  circular  rail  and  is  Hoored 
with  lirick  paving.  The  table  is  a  loo-ft.  standard  Pennsylvania 
type  and  i.>  propelled  by  the  standard  electric  turntable  tractor 
of  George  B.  Nichols  &  Bro.,  which  operates  the  turniable  with 
the  heaviest  locomotive  at  a  rate  of  60  degs.  in  60  seconds.  This 
tractor  is  simply  an  cittaclinunt  to  the  table  and  is  entirely  self- 
contained.  It  is  driven  by  a  _»J  li.p..  three-phase.  220-volt  mo 
tor.      1  iie  cab  is  on  the  tractor  frame  and  all  controlling  appli- 


*  For   full    description    of   llii>   wa!slioiit   system    see    .\mkric.\n    Engineer, 
Dec.    l!ilit.    paiie    4t!<l. 


are  also  the  arrangeiiunt  and  list  of  machine  tool  equipment. 
The  .same  careful  attention  to  natural  lighting  found  in  the 
roundhouse  is  also  apparent  here.  The  side  windows  have 
wooden  -^ash  and  arc  balanced  one  with  the  other,  while  the 
windows  in  the  clere-story  are  provided  with  an  operating  gear, 
so  they  can  be  controlled  from  the  floor  level.  The  total  natural 
lighting  area  of  the  building  in  square  feet  is  almost  exactly 
equal  to  the   floor  area. 

\\\  inspection  of  the  tools  provided  will  show  that  this  shop 
is  prepared  to  make  any  class  of  repairs  on  its  locomotives  if 
necessary.  The  heavier  tools  are  all  grouped  under  the  crane 
and  are  largely  driven  by  individual  motors,  while  the  smaller 
tools  are  in  most  cases  group  driven.  One  of  tiie  tracks  in 
the  roundhouse  served  by  the  driver  drop  pit  continues  through 
the  outside  wall  and  for  the  full  length  of  the  machine  shop. 
This  permits  the  loading  and  unloading  of  heavy  parts  by  means 
of  the  crane  and  also  allows  a  locomotive  to  be  drawn  into  the 
shop  and  the  crane  used   for  dismantling. 

The  shop  is  heated  throughout  by  direct  radiation,  with  the 
coils  under  the  windows  on  the  side  walls,  ihe  roof  is  of  four- 
ply  slag  roofing  laid  on   ^^-in.   sheathing. 

Power  House. — .\  structure  which  far  exceeds  in  its  architec- 
tural beauty  anything  usually  associated  with  a  locomotive  ter- 
minal, encloses  the  power  house  at  Orangeville.  It  consists  of 
a  practically  square  building  of  brick  with  granite  footings  and 
terra  cotta  trimmings,  with  a  steel  stack  without  stays  located 
in  almost  the  exact  center.  An  extension  on  the  rear  of  31  ft. 
9%.  in.  by  34  ft.  7  in.  outside  is  provided  for  the  boiler  wash- 
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ticularly  striking,  but  so  far  it  is  not  clear  that  the  claims  made 
by  the  cliampions  of  this  system  can  be  entirely  substantiated 
under  railroad  conditions.  There  seems  to  be  but  little  doubt 
that  the  continued  improvement  in  shop  methods  will  be 
along  the  lines  of  scientific  managemer.t,  the  same  as  they  would 
have  been  irrespective  of  the  recent  general  publicity  given  to 
the  sul)ject.  This  agitation  may  hasten  the  development  along 
the>e  lines  in  some  cases,  but  it  is  hoped  that  it  will  not  hasten 
it  beyond  a  natural  pace  or  to  the  defeat  of  the  ultimate  bene- 
fits which  can  be  obtained  if  properly  handled.  Scientitic  man- 
agement can  be  installed  in  manufacturing  plants  in  many  cases, 
but  experience  indicates  that  it  must  develop  in  the  railroad 
shop.  This  development  can  be  ha'^tened,  hut  must  not  l)e 
forced. 


THE  IMPORTANCE  OF  CENTRAL  CONTROL  IN 
MACHINE  TOOL  DESIGN 


The  high  development  of  the  modern  machine  tool  neces- 
sarily imposes  complication  in  varying  degrees,  but  despite  this 
feature  die  fact  remain.-;  strikingly  prominent  that  ease  of  con 
trol  is  preseiu  to  a  marked  degree  in  practically  all  of  th.em. 
Many  e.vamples  of  foreign  built  machine  tools  exhibit  a  very 
poor  conception  of  the  importance  which  slioukl  be  associated 
with  centralized  control,  but  it  is  a  point  which  has  apparently 
been  accorded  the  full  measure  of  recognition  and  considera- 
tion  by   American   designers. 

That  this  is  as  it  should  be  requires  no  comment.  An  op- 
erator should  not  be  compelled  to  walk  around  even  a  large 
machine  once  in  the  day's  run,  except  possibly  to  oil  it,  and 
this  latter  is  now  being  provided  for  by  automatic  and  con- 
tinuon?  system.s  of  lubrication.  A  machine  tool  in  addition  to 
being  rigid  and  powerful  must  be  handy.  It  is  the  means  to 
an  end  which  is  not  simply  the  removal  of  so  many  pounds  of 
cuttings  per  hour,  but  it  is  the  production  of  a  iinished  article 
in  the  shortest  possible  time.  The  "handiness"  of  a  machine 
i>  relatively  of  more  importance  now  wlien  using  high  speed 
machines  than  in  the  days  of  carbon  steel.  It  is  a  feature  not 
difticult  to  secure  in  the  instance  of  the  smaller  tools,  but  in 
large  slotting,  milling  and  planing  machines  many  problems 
need  to  be  solved  before  all  of  the  levers  and  stops  can  be 
placed  directly  in  reach  of  the  operator. 

Too  much  importance  cannot  be  given  to  the  necessity  of 
grouping  the  various  handles  and  levers  which  control  or  pro- 
duce the- different  motions,  of  the  means  for  effecting  quick 
changes  of  speed,  direction  and  changing  of  feed:  in  fact,  any- 
thing which  will  conduce  to  ease  in  manipulation  and  the  sav- 
ing of  time.  It  is  in  these  features  especially  that  the  Ameri- 
can tools  excel,  and  the  successful  tools  of  the  future  will  un- 
doubtedly be  those  where  handiness  is  combined  with  the  neces- 
sary elements   of  stability,   strength   and  power. 


MANUFACTURING  BY  RAILROADS 


The  discussion  of  the  railway  as  a  manufacturer,  which  was 
featured  last  month  during  the  annual  convention  of  the  Rail- 
way Storekeepers'  Association,  revives  a  question  which  is  in 
reality  as  far  now  from  solution  as  it  was  when  first  propounded. 
We  know  little  more  in  regard  to  the  desirability  of  mak- 
ing things  ordinarily  purchased  than  we  ever  did,  and  the  promi- 
nent plants  where  this  procedure  is  resorted  to  are  quite  reti- 
cent in  the  production  of  statistics  attesting  to  its  value. 

The  two  most  prominent  illustrations  probably  in  the  world 
of  wholesale  manufacture  by  railroads  may  be  found  in  the 
instance  (U'  the  Crewe  shops  of  the  London  and  Xorth-Westcrn 
Railway,  and  those  of  the  Philadelphia  and  Reading,  at  Read- 
ing, Pa.  In  the  former  anything  used  by  any  department  of 
the  railroad,  from  rails  to  flags,  soap  and  writing  paper,  is 
turned  out  on  the  premises.     The  Reading  is  less  ambitious  in 


scope,  but  may  well  be  likened  as  the  nearest  American  coun- 
terpart. Those  who  advocate  this  procedure  from  an  economical 
standpoint  frequently  refer  to  Crewe  in  support  of  their  argu- 
ments, but  obviously  without  full  information  of  its  existing 
conditiop.s.  Economy  is  not  the  particular  consideration,  and  it 
is  not  a  claim  of  the  London  and  Xorth-Western  that  any  is 
secured  by  this  production  of  ordinarily  purchased  items. 

These  shops  are  very  old,  practically  the  oldest  in  England. 
They  were  in  existence  long  before  the  present  development  in 
outside  manufacturing  plants  had  been  attained,  and  it  was 
necessary  that  they  should  provide  for  their  own  needs.  For 
instance,  in  the  comparatively  recent  period  which  marked  the 
introduction  of  the  steel  casting,  the  ?upply  was  not  forthcom- 
ing, hence  the  addition  to  Crewe  of  a  steel  foundry.  The 
entire  situation  is  merely  an  illustration  of  growth  or  expan- 
sion imposed  by  certain  conditions,  and  now  that  the  latter  no 
longer  exist  it  is  freely  admitted  by  mechanical  engineers  in 
England  that  the  London  and  North- Western  cost  of  production 
is  higher  than  the  terms  of  the  business  concerns  from  which 
they  would  buy,  in  the  case  of  .a  very  large  number  of  articles. 
The  fact  is  also,  of  course,  appiirent  that  the  conii)an_\  is  denied 
the  advantages  of  competition  which  would  ensue  to  a  certain 
extent  if  they  became  buyers  in  the  open  market.  Crewe  is  a 
poor  illustration  of  an  advantageous  railroad  manufacturing 
scheme.  There  is  no  good  reason  why  it  sliouUl  go  on  making 
things  simply  because  it  started  to  do  so  years  ago. 

The  real  facts  in  connection  with  the  latter  as  relates  to  our 
own  roads  are  that  the  experiences  of  those  who  have  attempted 
manufacturing  have  been  widely  diversified.  It  is  recalled  that 
the  Baltimore  and  Ohio  about  ten  years  ago  installed  a  com- 
plete spring  plant  in  its  Mt.  Clare  shop  in  Baltimore,  with  very 
indifferent  results,  while  on  the  other  hand  the  Chicago  and 
Xorthwestern,  for  instance,  makes  and  repairs  all  springs  for 
the  i,"oo  locomotives  on  the  system.  There  does  not  seem  to 
be  much  to  be  learned  from  such  contrasts,  and  the  above  is 
only   an    illustration   of  innumerable   instances. 

A  careful  review  of  the  past  few  years  would  seemingly  in- 
dicate that  the  large  majority  of  railroads  are  decidedly  favor- 
ing the  purchase  of  material.  It  is  fully  realized  that  they  can- 
not compete  with  the  progressive  ideas  and  equipment  of  the 
regular  manufacturers.  The  manufacturing  field,  divided  as  it 
is,  concentrates  its  business  and  employs  experts,  not  only  as 
foremen,  but  also  as  workmen.  The  manufacturer  must  pay 
attention  to  all  lines  of  economy,  this  being  demanded  by  com- 
petition which  will  eliminate  him  if  he  does  not  do  so.  It  is 
much  easier  for  a  railroad  shop  to  drop  hack  or  stand  still  in 
the  manufacturing  field  than  for  the  manufacturer  who  is 
spurred  on  by  competition  or  necessity.  .'Ml  railroads  have 
specifications  covering  given  lines  of  material  and  it  is  easier  to 
compel  a  manufacturer  to  live  up  to  these  than  for  the  railroad 
to  compel  its  own  men  to  do  so.         :  i      v  -" 

In  regard  to  the  manufacturing  of  siicK  articles  as  tinware, 
piston  packing,  locomotive  springs,  crank  pins,  etc..  it  is  gen- 
erally conceded  by  railroad  officials  that  the  railroad  shop  can 
not  compete  with  the  concerns  who  make  a  specialty  of  manu- 
facturing such  materials.  This  may  be  readily  explained  through 
the  presence  in  these  manufacturing  plants  of  highly  devel- 
oped special  machines  and  appliances  which  are  operated  by 
much  less  highly  compensated  labor  tlian  that  employed  by  rail- 
roads for  similar  work. 

On  the  other  hand,  conditions  undoubtedly  arise  on  railroads 
from  time  to  time  when  the  question  of  manufacture  needs  to 
be  accorded  serious  consideration.  During  a  period  of  depres- 
sion, known  to  be  temporary,  manufacturing  may  be  very  sen- 
sibly resorted  to,  even  at  a  loss,  in  order  to  prevent  the  disso- 
lution or  weakening  of  a  well  balanced,  smooth  working  shop 
organization. 

It  would  appear,  however,  that  practical  economy  is  Intter 
secured  through  purchasing,  and  only  such  miscellaneous  mate- 
rial of  which  no  great  amount  is  required  should  be  manu- 
factured. The  general  subject  is  very  broad  and  significant,  and 
it    is  well   worthv   of  the  attention   which    it   now    receives. 


Test  of  Mallet  Locomotives 


Norfolk  and  Western  Railway. 


THE    VERY   CAREFUL   A^D    ACCURATE    COMPARATIVE  ROAD  TESTS  RECENTLY  MADE  OxM  TWO  DISTINCTLY 
DIFFERENT   ARRANGEMENTS    OF   THE    SAME   POWER  LOCOMOTIVES  AFFORD  SOME  VERY  INTEREST- 
ING   AND    VALUABLE    INFORMATION    IN    CONNECTION    WITH   THE    FEATURES   OF   DESIGN   OF 

THIS    COMPARATIVELY    UNFAMILIAR    TYPE 


In  May  and  June,"  1910,  there  were  received  by  the  Norfolk 
&  Western  Railway  Company  five  Mallet  compound  locomo- 
tives of  the  2-8-8-2  type,  which  were  given  the  class  designa- 
tion of  Yl,  and  live  similar  locomotives  of  the  0-8-8-0  type, 
which  were  given  the  class  de:vi;inatiun  nf  Xi.*  These  two  de- 
signs of  locomotives,  while  Jilfering  in  many  of  the  features, 
have  the  same  sized  cylinder 5,  the  same  steam  pressure,  the 
same  diameter  of  driving  wheels,  and  in  fact  were  both  de- 
signed  to   deliver   the    same   power   under   the   same   conditions. 

Shortly  after  they  were  received  arrangements  were  made 
for  conducting  a  thorough  comparative  test  and  lor  this  pur- 
pose the  Westinghouse  Air  Brake  Company's  dynamometer  car 
Xo.  5  was  procured  and  usefl.  These  tests  were  carried  out 
with  the  greatest  care  and  acciiracy,  as  will  be  seen  by  refer- 
ring to  the  methods  used,  which  are  described  at  the  end  of 
this  article,  and  the  results  obtained  are  most  imiiortant  in  in- 
dicating the   feature  of   advantjige   found  in  both   designs. 

As  a  general  summary  of  the  conclu.'-ions  it  is  stated  in  a 
report  to  the  superintendent  ct  motive  power: 

"Engine  No.  9!)8  (2-8-8-2  type)  gives  a  better  I)oilcr  performance  up  to 
the  time  tlie  steam  I)a^sc.s  from  the  high  pressure  cylinders,  where  tliere  is 
evidence  of  a  considerable  drop  in  steam  pressure  from  the  hii;li  pressure 
steam  exhaust  to  the  low  pressure  steam  delivery.  This  drop  in  pressure 
is  remarkably  in  excess  of  that  observed  on  engine  No.  i)!)3  (O-S-S-U  type). 
As  to  engine  performance  we  find  that  enjjine  ..o.  !)9;i  handled  !>.8  per 
cent,  more  cars  and  3.<i  per  cent,  more  tonnate  at  an  increase  of  li>  i)er 
cent,  in  >i>eed.  The  consumption  of  coal  ])er  thousand  ton  miles  on  the 
two  engines  was  very  close,  with  a  slight  difference  in  favor  of  engine  No. 
'J'J'S.  The  indicated  and  draw  bar  horse  power,  as  well  as  the  jier  cent,  of 
draw  bar  to  indicated  horse  power  were  all  singularly  favorable  to  engine 
No.  9!i3.  We  can  draw  no  other  conclusion  from  this  data  than  that  en- 
gine No.  9!l3  (0-S-8-U  type)  shows  the  better  jierforniancc  of  the  two  types 
of  Mallet  compounds." 

The    following    table    gives    the    general    dimensions,    weights 

and  ratios  of  the  two  locomotives  tested: 

CENERAI-    DATA. 

Locomotive    998  993 

Fuel    Bit.    coal  Hit.    coal 

Tractive    eflFort 77,000    lbs.  8.5.000   lbs. 

Weight    in    working    order 390,000    lbs.  375,000   lbs. 

Weight   on   drivers 300,000    lbs.  375,000   lbs. 

Weight  on  leading  truck,  est 15,000  lbs.  

Weight   on   trailing   truck,   est 15,000   lbs.  

Wt.  of  engine  and  tender  in  working  order.  .560.000  lbs.  433,000   lbs. 

Wheel  base,  total    55  ft.   6  in.  41   ft.   2   in. 

Wheel  base,  engine  and  tender 83  ft.  3  in.  72   ft.    10  in. 

RATIOS. 

Weight  on  drivers  -¥■  tractive  eflFort 4.67  4.42 

Total   weight   -r-   tractive  effort 5.06  4.42 

Tractive  effort  X  diam.  drivers  -^  heating  surface.  .730.00  887.00 

Total   heating  surface   H-  grate  area 7S..'>0  71.00 

Firebox  heating  surface  -^  total  heating  surface,   'r..3.55  3.95 

Weight  on   drivers  ~   total   heating   surface 61.00  69.70 

Total  weight  -h  total  heating  surface 06.00  69.70 

Volume   both  cylinders,  cu.    ft ..25.50  25. .')0 

Total   heating  surface   -f-   vol.   cylinders 23.3.00  210.00 

Grate   area  H-   vol.   cylinders 2.96  2.96 

CYLINDERS. 

Kind     Compound  Mellin  C"ompound 

Diameter    24"^   and  39  in.      24>/S    and   39  in. 

Stroke 30   in.  30   in. 

■.■j  ":■       :\   ■■'■  VALVES. 

Kind     . . , ..'.' »V.  rf»> , i Piston  Piston 

Diameter   ;...;*•.' *, '.,»,.. ,»^* v.. 15    in.  14  in. 

Lead    . . . ,.'. .'.'■>'..'»<.;. 4'^.'. ;'..'. J4   in.  3/16    in. 

WHEELS. 

Driving,  diameter  over  tires. 56  in.  56   in. 

Driving,   thickness  of  tires 3  in.  3   in. 

Driving  journals,  main,  diameter  and  length... 10  x  12  in.  10  x   12  in. 

Driving  journals,  others,  diam.  and  length.  .  .9'/^   x  12  in.  {t'/i   x  12  in. 

Engine  truck  wheels,  diameter 30  in.  

Engine   truck,  journals 6  x   10  in.  

Trailing  truck  wheels,   diameter 30  in.  

Trailing   truck,  journals 6   x   10  in.  . 

BOILER. 

Style     ;.■,•:<*' Straight  .'straight 

Working  pressure   .....; 200  lbs.  200   lbs. 

Nozzle,  diameter   7  in.   f4  in.  Br'd'g.  6  in.  H  in.  Br'd'g 

Outside  diameter  of  first  ring 80  in.  83 ^8   in. 

Firebox,  length  and  width ]20'4   x  90'4   in.  120's   x  98'4   in. 

Firebox   plates,   thickness ^    and    ''i    in.  H   &    '/j    in. 

*  For  fully  illustrated  description  of  these  locomotives  see  the  .American 
Engineer  as  follows: 

Class  Yl,   July.   1910.   page  269. 
Class   XI,    September.   liilO.    page   341. 
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Firebox,  water  space t.  5'/^,  S.  &  B.  5  in.  ^     Fn^'r   *"' 

-I-   ,                  ,              ,            .  .       ..  S.   &   B.   5   in. 

lubes,   number  and   outside  diameter 350 — 2;i  in.  307 2'/i    in 

1  ubes,  length    gj  ft.  gi   ft' 

Heating   surface,    tubes 4,3ii9    sq.  ft.  5,167  so.   ft! 

lleating  surface,   firebox 210  sq.  ft.  212  so     ft 

I  eating  surf.ice,   feedwater  heater 1,38!»   sq  ft 

iieating   surface,   total .-,,<J08   sq.  f . .  5  379  Ai    ft 

l<elieater   heating  surface 586   sq  it 1 

^^^^'^  a""^*   75.2  sq.  tt.  75.3   sq.    ft. 

...  TENDER. 

\yater  capacity    9,000   gals.  9.000  gals. 

Coal   capacity    14    tons  14   tons 

In  the  following  table  is  given  a  summary  of  the  average  re- 
sults of  six  trips  on  each  locomotive,  showing  the  percentage 
in   favor  of  either  design : 

SLMMARV    OF     AVERAGE    RESULTS. 

Per  cent,  in  favor  of 

,,   ■,                                  ,  No.  998.  No.  993.       998.      993. 

ISoiler  pressure  pounds  per  sq.   in 191.3             193  2 

Uater   supplied  goiler,   pounds 108,450.0  97,582.0 

Loal    total     pounds 12,617.0  12,467.0 

Katio  total  water  to  total  coal 8.66              7  83      110 

h(|uivalent  evaporation  per  scj.  ft.  heating 

surface    per    hour 8.42               9.70                    15.2 

l;t|uivalent  evaporation  per  pound  of  coal.  10.46               9.49       10  0 

t  oal   per  sq.   ft.   of  grate  area  per  iir 61.20             72  40                    18 

.Moisture     m     steam     liigh     pressure     (per 

,,'^'^"/>-    •. ,• .94  .83  13.2 

.Moisture     in     steam    low    pressure     (per 

cent.) I  JO  2  02       H",  T 

Draft  in  front  end  of  smoke  box   (in.  of 

water) gj  -^  ,j. 

Temperature  of  escaping  gases   F.   deg.  .  .  376.1  514^2         37  11 
Drop   in    steam   press,    between    high    and 

low   press,   cyl  s    ( L.   side) 9.2  4.9                     46  » 

Boier   horsepower    1.439.0  1,515.0                        52 

Boiler   efficiency,    general 77.1  64.9         18  8 

Distance   of   run   miles  per   trip 29.5  29.7 

No.   of  cars   in   train,   average   per   trip..  20.5  22  5                        <»  8 

'lonnage  of  train,  average  per  trip 1,458.7  1,5116                        s'fi 

Engine  performance,  speed  miles  per  hour  11.0  13  1                     i./o 
Pounds    of   coal    per    M    ton    miles   excel. 

delays  and  ewipht  of  engine  and  tender  278.1  273  7                       1  « 

Indicated  horsepower 1,397.7  1,604!3                      u's 

Draw   bar  horsepower 1,093.7  1,347  0                      o-/. 

Per  cent,  of  draw  bar  to  indicated  horse- 
power       78.8  83.9                       7.2 

A  study  of  the  complete  data  given  below  indicates  the  fol- 
lowing features  in  connection  \,'ith   various  parts  of  the  test: 

General  Perfcrniancc.— Engine  No.  993  shows  15  per  cent,  re- 
duction in  running  time,  with  l  19  per  cent,  increase  in  speed, 
hauling  9.8  per  cent,  more  cari  and  3.6  per  cent,  more  tonnage, 
with  a  reduction  of  1.6  per  cent,  in  coal  per  thousand  ton-miles. 

Draft  and  Temperature  of  Gases. — The  average  smoke  box 
vacuum  on  engine  Xo.  993  is  greater  by  18  per  cent.,  resulting 
from  a  smaller  nozzle.  There  is  also  an  increase  in  coal  con- 
sumption per  square  foot  of  grate  area  per  hour  of  18  per  cent, 
on  this  locomotive.  The  presence  of  the  feed  water  heater  and 
re-heater  tubes  in  engine  No.  998  have  a  marked  effect  upon 
the  temperature  of  the  escaping  gases,  there  being  a  ditteriice 
ot'  37  per  cent,  in  favor  of  engine  No.  998  on  this  account. 

The  Value  of  Steum  Rc-HecJer.—The  temperatures  of  steam 
before  and  after  entering  the  re-heater  on  engine  No.  998  did 
not  indicate  any  marked  advantage  in  this  arrangement,  as  the 
temperature  was  lower  than  it  was  before  passing  through  the 
re-heater.  The  drop  in  temperature  is  no  doubt  due  to  the  in- 
creased volume  of  the  heater  and  the  steam  entering  was  ac- 
companied by  a  drop  in  pressure  and  temperature.  That  the 
re-heater  has  a  drying  influence  on  the  steam  is  indicated  by 
the  low  percentage  of  moisture  in  the  steam  delivered  to  the 
low-pressure  cylinder  of  engine  No.  998. 

Equivalent  Evaporation.— The  equivalent  evaporati  n  per 
pound  of  coal  shows  up  well  for  both  eni^ines.  and  while  ihj 
results  appear  high  at  first  glance,  it  must  be  remembered  that 
these  are  very  large  boilers  and  the  low  temperature  of  escap- 
ing gases  would  indicate  a  very  high  evaporative  efficiency 
When  compared  with  the  results  obtained  on  the  testing  plant 
at  St.  Louis  it  will  Ik-  seen  that  these  figures  are  not  excessive. 
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Pressures  from  Indicator  Cards.  —  Referring  to  the  initial 
pressures  on  the  low-pressure  cylinders  with  the  least  back 
pressure  of  the  high-pressure  cylinders,  it  will  be  seen  that  the 
left  low-pressure  cylinder  of  engine  No.  998  gives  an  average 
of  53.6,  while  the  least  back  pressure  on  the  left  high-pressure 
cylinders  is  62.65,  showing  a  drop  of  9.2  lbs.  between  the  high 
and  low-pressure  cylinders.  The  same  figures  on  engine  No. 
993  show  a  drop  of  4.9  lbs.  between  the  high  and  low-pressure 
cylinders,  or  46.7  per  cent.  less.  This  difference  is  doubtless 
due. to  the  friction  and  increased  volume  of  the  numerous  pass- 
ages through  the  re-heater  on   engine   No.  998. 

Horse  Power. — Engine  No.  998  gave  an  average  indicated 
horse  power  of  1,397.7,  with  a  corresponding  draw  bar  horse 
power  of  1,093.7,  or  78.2  per  cent.  Engine  No.  993  gave  i -604.3 
indicated  horse  power  and  a  draw  bar  horse  power  of  1,347.7, 
or  83.9  per  cent.  In  indicated  horse  power,  No.  993  was  greater 
by  14.8  per  cent,  and  in  draw  bar  horse  power  this  engine  was 
23.2  per  cent,  greater.  The  boiler  horse  power  of  No.  998  is 
slightly  lower  than  No.  993,  but  its  efficiency  is  18.8  pe^r  cent 
greater.  /■'•.■''-  -.-;■'•;;,' 

High  and  Low  Speed  Conditions. — On  the  section  oi  the  road 
from  Roanoke  to  Elliston  engine  No.  998  gave  an  average  speed 
of  1 5. 1  miles  per  hour  and  No.  993  18.2  miles  per  hour.  Under 
these  conditions  engine  No.  998  gave  a  draw  bar  horse  power 
equivalent  to  72.2  per  cent,  of  the  indicated  horse  power,  while 
No.  993  gave  79  per  cent,  of  the  indicated  horse  power,  a  dif 
ference  in  its  favor  of  6.8  per  cent.  The  detailed  record  shows 
that  Engine  No.  993  gave  an  average  minimum  speed  which 
very  closely  approached  the  average  maximum  of  998,  while 
at  the  same  time  it  was  handling  9.8  per  cent,  more  cars  and 
3.6  per  cent,  more  tonnage. 

On  the  section  of  the  road  from  Elliston  to  Christiansburg 
there  is  a  steady  pull  up  a  r.32  per  cent,  grade  for  a  distance 
of  approximately  12  miles.  The  average  speed  of  No.  998  with 
these  conditions  was  8.3  miles  per  hour,  while  No.  993  gave  9.4 
miles  per  hour.  In  this  service  No.  998  gave  a  draw  bar  horse 
power  of  80.7  per  cent,  of  the  indicated  and  No.  993  gave  85.5 
per  cent,  of  the  indicated  horse  power,  a  difiference  of  4.8  per 
cent,  greater,  which  shows  that  engine  No.  998  more  nearly  ap- 
proaches the  performance  of  No.  993  when  working  under  slow 
speed  and  heavy  tonnage  conditions. 

In  the  following  table  giving  the  full  data  of  the  tests,  each 
result   is  the  average  of  six  trips : 

GENERAL    PERFORMANCE. 

Engine   No 998  993 

Type 2-8-8-2  0-8-8-0 


iws 

3.146 

.996 

.88 

2.667 

2.266 

29.5 

29.74 

11.06 

13.12 

1,458.7 

1,511.6 

20.5 

22.5 

43.046 

44.955 

27S.1 

273.7 

Duration  of  Test,  Hours: 

Total 

Delay 

Running ., 

Miles  run    

Speed   M.    P.   H 

Train  tonnafie    

Number   cars    

Thousand  ton  miles , 

Pounds  of  coal  per  thousand  ton  miles 

FUEL,    RATE   OF    COMBUSTION,    DRAFTS,    TEMPERATURE    OF   GASES. 

Fuel  in  pounds: 

Total   fired    ......>-„>:....  .,..i  ,,;,,;,iii  12,617  12,467 

Running  fired    ..,......;  .^,i>> .».». :.  11,967  12,300 

Fired  per  hour: 

Total    time     ....:... .........  3,597  3,967 

Running    time     4,697  5,436 

Rate   of  combustion   per  hour: 

Sq.   ft.   grate  area 61.29  72.47 

Sq.   ft.   keating  surface .7799  1.0089 

Draft  in.  of  water: 

Smoke  box    .,....;...'...  .i.. .  .  6.12  7.24 

Fire   box ....,.V  2.09  2.19 

Temperature  of  escaping  gases: 

Front   smoke    box 376.1  614.2 

Combustion   chamber    599.4  

Back  of  baffle   plate 527.0 

Back    of    reheater.. ................  463.8  ..... 

Coal  by   analysis:  .     ■  - 

Volatile   matter    ......................  16.85  17.18 

Fired  carbon    74.5  77.3 

Ash   8.66  5.52 

„      B.    T.     U ,.........,, 13,824  14,311 

Pounds  per  hour: 

Coal 4,597  5,436        , 

Per  sq.   ft.   grate   area 61.29  72.4T.- 

WATER    AND    STEAM. 

Pounds  of  water,  total: 

Supplied   to   injector 

Injector  to  overflow 

Supplied  to  boiler 

Temperature   of   feed    water 

Pounds  of  steam   per  hour,   running  time: 

Moist  steam  by  boiler 

Pumps   and    calorimeter 

Pop   discharge    

To  cylinder    


109,175 
725 
108,540 
68.35 

98,133 
551 
97,582 
60.3 

41,134 
3,024 
5,024 

33,085    . 

43,126 
2,606 
1,936 

88,584 

7.0 
235.6 


8.0 


62.9 
62.8 


50.6 
50.1 


Per   sq.    ft.    beating  surface. 

Temperature  oi  water  leaving  reheater. 

PRESSURE,     QUALITY,     PRESSURE    AXO    TUtFCKATb'KS    AX    REHEATER. 

Pressure  pounds  per   sq.   in.:  ;.:■  .'■■.-■•"'.'...:-'"   i' •:•'-..    ■ 

Boiler     ..»vV>..-..  Wt.t                      193.2 

High    Pressure    delivery.  .,i,i. ...... .. .  167.8                      165.2 

Low    pressure    delivery ..  ...>..4  ...... .  64.9                         48.w 

Quality  of  steam,  per  cent,   moisture: 

High   pressure   delivery. -•..  .948                        -83 

Low    pressure    delivery 1.108                       2.02 

Temperature  of  Steam: 

Entering    reheater 306.94 

Leaving  reheater ^ .......... .  301.53 

Degree    reheat .>  .  — 5.41 

Pressure   steam:  ,;■..-      ... 

Entering    reheater  -.i. ..  .v..\:.».v,'/..i  •  59.29 

Leaving    reheater    ....................  54.9 

EflUIVALENT    EVAPORATION. 

Ratio  total  coal  to  total  water 8.66«  7.83 

Equivalent  evaporation  from  and  at  212  degs. 
F.: 

Total    . .. ........  .....i.i.ivi.k. 130,880  118,276 

Per  hour:  .•   ■;•'■ 

Total    .;..;.,-, .... .  49,643  52,270 

Per  sq.  ft.  heating  surface-^.--, ....... .  8.4211  9.70 

Per  pound  of  coal 10.46  9.49 

INITIAL    PRESSURE    FROM    INDICATOR    CARDS. 

Initial  pressure  pounds  per  sq.  in. 
Higk  pressure  cylinder. 
Right  side. 

H.    E.    ............ .».i-. 177.5  .*.»- 

C.  E.    ............ .....i.>*-..r..v  177.9  •.».-.v 

Left  side.  ;  -;  0  V"-V  .;■';'  »     .  ma  " 

C.  E.   ......_. .;:.vvir,:.iyi.ii^..>v<.v.  176.5                  1«1.« 

Low  pressure  cylinder,    ''i     •■.  !.;:;..•:>   .- 

Right  side.  ,,  _ 

H.  E.  ......... .v..%.;.^W-.v....  51.9                      45.7 

C.   E.    ...;;,>v..>...v..-.^iv?v.;.>4.i..  49.3                       45.6 

Left  side.    .;;•,.■  .;  .  i-:'---'\  ''-■''■  ,„  _  ... 

H.  E.  . . . .  ....•i.-.»V..*..'»;4v»-«v.v. .  aa.»  *o.4 

C.   E.    .............................  53.4  45.5 

BACK  PRESSURE  FROM  INDICATOR  CARDS. 

Back  pressure  pounds  oer  sq.  in. : 
High   pressure  cylinder. 

Right  side.  mo 

H.      E ...,.........••.••••»•«•  aoX 

C.  E ..^.......,.,;..ii.»*i:^,.v  63.1 

Left  side.  ;.-      .vTjA: '...■-;:; 

H.  E.    ,....•.■••  •>  ••»-•*-•  ••i».«'»  •  *>.*  •"•_•  • 

C.    E. .••**.•«:•.•"•■••»••>■•  •  • 

Low  pressure  cylinder.  ;;.;.■-    .-. 

Right  side.  07 

H.   E.   .......,,,.v,.......,^,.....  10.64  87^ 

L-  r*.   ...»•••  •>  •..•  •■*  •..*•  *  •-••  •  •  •  •  ".*  •  •  •  •  *v.ww 

Left  side.        '■,.  ;  V  ".    ^^  .     / --_— r.   -;■: 

H.  E.   . . .  •  •••"ta  •  •  ■*  •■•=•  •' •*'•  f^  ^  •"•■•"■••■•'>  *  ♦  • 

c.  E,  ...y......--    ■■•■••■•••■■■■ 

.      MEAN     EFFECTIVE    PRESSURE. 

High  pressure  cylinder. 
Right  side. 
H.    E .................. 

C   E.    ........ ..."^. •"••'•  *^* •  •  *■•■.•  •  • " 

Left  side. 

H.  E. ..................... 

C.  E. •  •  •  •  •  •  i...»> i.... 

Low  pressure  cylinder. 
Right  side. 

H.  E. 

C.   £•    .,.••.•••••♦*••■•  •■•*.•■•  •  ^  •  •-•  *  • 
Left  side. 
r,^         H.  E.  ...... >• ..v.......... 

-,'■•;   -V  (^.    E.     ......,.....;...-..••-•• 

INDICATED    HORSEPOWER. 

High  pressure  cylinder. 
Right  side. 

V^.     ill,  ,    .  •  ...'..'...  w  •  .  .  •  .  ..•■•^  *•  *:•*"•  •  "  • 

Leftside.     .::■,-■:»     ■'-•-.."■'.V^:-' 
H.  E.    ...  .'..^. .......  .'-^>  *'•«.•  %.v-»^».i*» 

O.     £..     ...........  V  .  .f.  *  •*  *i*'^  *  *  T  '^^  *'At* 

Low  pressure  cylinder.     .;•.■/;•'■  ^-:'^\,.--  '•  ■  r  ■  •• 

Right  side.  ,  '    -^i':  >v-   . ;  -    ' 

H.       E.        .    .    .•-•:..  ...  .W.  .  .;.-,*«V*  •>;>.*-.•  .^i  •  .   , 

C         E.  ...    »...    ,'.:i    ..'•.    ..i    .I.   •'•••*••••    ♦• 

Left  side.  v     '  ■.'  - 

ti.    E.    ......  .  .*  .  .  ..........."•  i  .  •  .... 

C    E.  ,  •■4»y-».«>.»  •  •  •  • 

\  DISTRIBUTION   OF  POWER. 

Indicated  horsepower;   .  ...Ji 

Right  side.  V  "  ,"- 

High  Pressure    ....;....■..;•:...»-•••• 

Low  pressure  ............•.•...•/•.••• 

Left  side. 

High   pressure    ..•..;.....>..... ...^^4.. . 

Low  pressure   ..........••.»>.•»••>•. 

R^ght  side. ^ v., ;;..::; •v;i,uSi;.i;.!,..         jm.t  794.2 

Left  side  ............... «v. ,..:..<..  .««f-2  ,2i?i 

All   cylinders  *..... .....--^.•..•'>"-  ^,»7.7  1,«04.S 

Cylinders:  »=•»  •  eco  o 

High   pressure    ............»..!■»>-*...■  Ija«  5w'2 

Low  pressure ...,...i-. ..'... .  ?,o  i»c 

Ratio  or  high  to  low  pressure 1.18  1.25 

HORSEPOWER EFFICIENCY. 

Indicated  horsepower:                   ,.,-.,  ^ 

High  pressure  cylinders.  ...»*>.......  ..  I  „  i  ?ijj 

Low  pressure  cylinders. .. v.  ..,.•.'*  T- •  •  640.6  '**„ 

..V      All  cylinders    . : 1.397.7  1,604.3 

Draw  bar  pull,  lbs 40,363  46.021 

Draw  bar  h.   p •.• 1.098.7  1.847.0 

Boiler   h.    p................. MS9  1.515 

Boiler   efficiency   •>..»> 77. 

.       .     ■  HORSEPOWER    RELATION. 

Horsepower:  .  .      ,' J^  .'■.^  V 

Indicated:  .■.■:>■  ,-.T' 

Per  sq.  ft.  heating  surface .287  .898 

Per  sq.  ft.  grate  area 18.6  81.4 

Drawbar : 

Per  sq.  ft.   heating  surface .186  .850 


14.24 
13.32 

9.06 
8.88 

84.9 
86.1 

89.5 
93.1 

84.4 
87.8 

95.1 
96.0 

29.1 
28.9 

30.2 
80.0 

28.4 
29.2 

30.8 
29.5 

188.8 
189.1 

215.3 
220.3 

186.5 
192,7 

228.2 
286.1 

161.5 
160.3 

180.9 
177.7 

157.€ 
161.8 

180.9 
174.9 

877.9 
381.8 

435.6 

358.6 

879.2 
818.8 

454.S 
355.8 

64.9 
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Per  sq.  ft.  grate  area .-iii..^  14.6  18.0 

Boiler    at    dome 1,439  1,515 

POUNDS    OF    STEAM    THROUGH     CYLINDERS    PER    THOUSAND    TON     MILES. 

Per  thousand  ton  miles  including  weights  of 

engine  and   tender 43,046  44.953 

Per  thousand  ton  miles  excluding  weights  of 

engine   and   tender .50.802  32.429 

Water  through  cylinders — pounds: 

Per  thousand  ton  miles  excluding  weight 

of  engine   and  tender 2,020  1,943 

Per  thousand  ton  miles  including  weight 

of  engine   and   tender 1,711  1,665 

Total    86,890  87,273 

B.  T.  U.  through  cylinder  per  thousanu  ton 

miles   including   weights   of   engine   and 

tender    2,050,900  1,996,331 

HORSEPOWER. 

Speed   M.    P.    H 11.06  13.12 

Indicated   horsepower: 

High  pressure  cylinders 757.1  889.9 

Low    pressure    cylinders 640.6  714.4 

Total   I.   H.   P /       1,397.7  1,604.3 

Drawbar  pull,  pounds >.    46,363  46,021 

Drawbar    H.    P ...1,093.7  1.347 

Ratio   I.   H.   P.   to  drawbar   H.   P 1.28  1.19 

The  carefulness  and  accuracy  with  which  the  tests  were  made 

is  well  illustrated  by  the  description  of  the  methods  uspd,  given 

b^'ow-  CO.AL     MEASUREMENT.  ;"     '■ 

In  determining  the  amount  of  coal  used  on  this  test  the  coal  was  sacked, 
100  pounds  to  the  sack,  and  was  emptied  on  the  fuel  deck  to  the  fireman 
according  to  his  requirements.  .\n  effort  was  made  to  have  a  nice,  clean, 
uniform  fire  at  the  beginning  of  each  trip  and  to  burn  the  fire  down  ap- 
proximately to  the  same  condition  at  the  end  of  eacli  trip.  Coal  used 
during  delays   was   accounted    for   separately. 

\V.\TER  M  E.VSUREMENTS. 
The  tank  used  in  connection  with  this  test  was  carefully  calibrated, 
gauge  boards  being  used  at  each  corner  of  the  tank.  an<l  hose  was  con- 
nected both  at  the  front  and  rear,  by  having  a  glass  tube  in  the  end  of 
the  hose  and  holding  it  against  the  gauge  boards,  the  amount  of  water  at 
all  four  corners  of  the  tank  could  be  accurately  determined;  these  deter- 
minations were  made  at  the  beginning  and  end  of  the  lest,  as  well  as  be- 
for  and  after  taking  water  en  route.  The  initial  and  final  water  observa- 
tions were  made  with  the  engine  standing  on  the  same  track  elevation. 
The  water  in  the  boiler  was  marketl  on  the  gauge  glass  before  starting 
and  before  the  final  measurements  from  the  tank  were  taken  at  the  end 
ot  each  trip;  the  boiler  was  filled  to  the  same  jioint  as  before.  The  eleva- 
tion of  the  boiler  was  determined  by  the  use  of  a  level,  which  determined 
this   feature   accurately.  -       ,■..';-.:■,"..■' 

The  water  losses  were  taken  into  consideration,  the  injetftof  Overflow 
was  collected  and  measured;  the  steam  consumea  by  the  air  pumps  was 
indicated  by  stroke  counters  connected  to  both  pumps,  which  gave  a  basis 
for  calculation;  the  loss  through  calorimeters  was  also  noted  and  neces- 
sary corrections  made.  in  accounting  for  the  loss  through  the  poj)s.  the 
pop  casings  were  drilled  and  tapped  and  plugs  with  a  1  Hi  in.  (Iia:neter 
orifice  were  screwed  in  flush  with  the  inside  of  the  casing:  these  plugs  .were 
then  connected  to  a  i)ii)e  line  running  back  to  a  contlensing  coil  in  the  tank, 
by  this  scheme  a  small  per  cent,  of  the  steam  discharged  through  the  pops 
passed  through  these  orifices  and  was  condensed  an<i  collected  in  a  small 
tank  arranged  for  this  purpose.  With  the  engine  stationary,  and  the  boile.- 
full  of  water,  engine  was  fired  to  keep  the  pops  up  until  the  height  of  the 
water  in  the  boiler  receded  to  tiie  bottom  of  the  gauge  glass.  The  injectors 
were  then  put  on  and  the  boiler  filled  to  the  original  point.  With  tne  use 
of  the  calibrated  tank,  we  were  then  able  to  aetermine  the  amount  of  water 
required  to  fill  the  boiler  which  corresi>onded  with  the  amount  discharged 
through  the  pops.  The  ratio  of  the  water  discharged  through  the  i)oi»  to 
the  water  collected  from  the  condenser  gave  us  the  desired  i>ercentage  for 
determining  the   poj)   loss   on   each   trip. 

PRESSURE  DETER.MINATIONS. 
All  steam  jiressure  determinations  were  indicated  by  ordinary  steam 
gauges,  which  were  carefully  and  re|)eatedly  tested  to  assure  their  accuracy; 
this  refers  both  to  the  steam  j>ressiire  gauge  on  the  boiler  as  well  as  the 
sleam  gauges  used  in  connection  with  the  calorimeters.  The  at:nospheric 
pressure  was  determined  by  use  of  a  marine  type  barometer  which  was 
mounted  in  the  dynamometer  car.  This  instrument  was  broken  on  account 
of  running  over  a  derail  switch,  and  only  two  days'  ob.servations  were 
made.  .,■■.■:■.'., 

DRAFT    DETERMIX.XTIONS. 
The    draft    was    shown    by   open    water    manometer   tubes,    one    manometer 
being  connectetl    to   a    line    running   to   the    front   end;    the    other   was   con- 
nected to  a  short  pipe   which   was  inserted  through   the  fire  door  when  these 
readings  were  taken. 

(JUALITV     OK     STE.VM. 
The  quality  of  steam  was  determined  by  using  Peabody  throttling  calori- 
meters;   one    of    these    was   attached    to    the    high    pressure    delivery    jiijie    and 
the  other  connected   with   the  steam  chest  on  the  low  pressure  cylinder. 

THROTTLE  AND  REVERSE  BAR  POSITION'S. 
The  reverse  bar  quaflrant  was  stenciled,  counting  the  notches  from  the 
cinter.  The  throttle  ojtening  was  <leterniincd  by  taking  the  dome  ca])  off 
and  marking  the  valve  stem  in  the  cab  in  increments  of  1  16  open.  The 
tliiottle  was  accurately  adjusted  to  increments  of  -g  oi)en  and  the  neces- 
sary points  located  on  the  throttle  stem.  The  position  of  reverse  bar  and 
throttle  were  registered  on  the  dynamometer  chart  by  operating  jmsh  but- 
tons in  the  locomotive  cab — one  push  on  the  reverse  bar  button  indicating 
the  bar  one  notch  from  center:  one  push  on  the  throttle  button  indicating 
thi   throttle   1    16   open. 


THE  NICKELIZED  CHILLED  CAR  WHEEL 


Nickel  and  chrome  are  the  most  extensively  used  of  all  alloys 
to  improve  the  quality  of  steel,  and  a  method  has  now  been 
tound  to  employ  them  to  the  same  advantage  in  a  chi'led  wheel 
mixture.  This  process,  which  has  been  developed  by  the  Nickel- 
Chrome  Chilled  Car  Wlieel  Company,*  affords  one  of  tlu  great- 
est improvements  that  has  been  made  in  a  chilled  car  wheel 
mixture  in  fifty  years,  and  the  results  of  a  recent  scries  of  ttsts 
made  by  the  Pennsylvania  Railroad  Company  at  Altoona,  indi- 
cate that  a  very  important  eleirient  of  safety  has  been  intro- 
duced into  railroad  practice,  with  a  much  increased  mileage 
from  the  wheel. 

The  following  comparison  of  a  nickelized  chilled  wheel  with 
a  very  superior  standard  wheel,  under  the  M.  C.  B.  drop  test, 
proves  that  both  the  elastic  limit  and  the  freedom  from  slirink- 
agc  strain  were  greatly  in  favor  of  the  former.  In  thi>  ti.=-t  a 
..joo-pound  weight  waS  used,  on  a   u-foot   fall,  the  requirement 

being  12  blows.        ..:  .  ' 

\ickcli:cd. 

305th  Blow,  small  crack  developed  through  core  holes 
330th,  Crack  developed 
3J5th,  2nd  Crack  through  tread 
;■•;  ,      .3o9th,  Piece  broken  out  of  wheel 
■    v'-  Standard. 

141st   Blow,  crack  through  flange  across  plate 

2,')1)th.  Crack   develoi>ed 

310th,  .Another  crack  across  tread 

319th.  Piece  broken  out  of  tread 

As  showing  greater  resiliency,  tlie  nickelized  wheel  did  not 
l)Cgin  to  crack  until  the  305lh  blow,  while  the  stan<iard  began 
to  give  way  at  the  141st  blow.  These  wheels  were  remarkabl\ 
alike  chemically,  embodying: 

..)8  Silicon,  in  the  nickelized. 
.60  Silicon,  in  the  standard. 

Incidentally  tlic  drop  test  showed  also  that  the  nickelized 
wheel  was  not  on  so  great  a  shrinkage  strain,  it  being  claimed 
for  the  nickel  alloy  that  it  has  a  lower  co-ctticicnt  of  expan- 
sion  than   any  other  alloy  known. 

In  the  service  tests  which  were  conducted  in  coimection  with 
the  heaviest  nunmtain  traffic  in  the  country,  one  hundred  and 
tifty-six  ,^.vin.  nickelized  chilled  car  wheels  were  put  under 
Berwick  100.000  lb.  eoal  cars.  After  12  months,  during  which 
one  wheel,  still  running,  made  29,966  ntiles,  nine  wliCvis  only 
were  withdrawn  fur  defects,  showing  less  than  6  per  cent,  oi 
the  wheels  drawn.  .\s  the  railroads  of  the  country  draw  on 
an  average  .^o  ])cr  cent,  of  the  car  wheels  they  use  every  year, 
ou\y  6  per  cent,  is  a  remarkable  showing  for  a  first  trial,  and 
it  may  be  further  enhanced  by  the  fact  that  no  wheel  broke  in 
service.  Eighty-eight  36-in.  nickelized  wheels  were  als<>  tested 
under  locomotive  tenders  in  tht  same  territory,  and  nine  were 
drawn  for  "comby  from  brakes  or  brak-e  burns,"  9tKl  cnit  for 
worn  tread,  with   a  mileage  of  21,260. 

The  chemical  analysis  of  the  wheels  that  stood  the  fore- 
going mechanical  and  service  tests  was   ideal: 


Sil. 

Sul. 

Mang. 

Phos. 

c  c. 

Nickel 

Grev    Iron     .  . 

.    .442 

.131 

.467 

.34:1 

.Ts 

.«t»7 

Chill    Tread    . 

.    .441 

.110 

.4S3 

.-.iii 

3.339 

.6HT 

In  making  a  nickelized  steel  car  axle,  the  lowest  amount 
necessary  to  produce  the  best  results  has  been  fixed  at  3'... 
per  cent.,  or  70  pounds  per  ton  nf  2.000  pounds.  Owing  to  the 
greater  amotmt  of  combined  carbon  in  a  chilled  wheel  mix- 
ture, it  is  only  necessary  to  use  14  pounds  per  ton  of -2,000 
pounds.  The  present  cost  of  nickel  is  .^  cents  a  pound  in 
large  quantities.  So  that  $5.32  represents  the  amount  in  dol- 
lars and  cents  per  ton  in  a  car  w  heel  mixture  in  the  first  k)t 
of  wheels,  but  when  these  are  remelted.  the  new  nickel  required 
would  only  be  about  $2.25  per  ton  or  seventy-five  cent>;  per 
wheel. 


In  1905  Pi,.\TiNiM  Soi.ii  .\s  Low  .\s  $ii<.5o  per  Ocxce.  ard 
even  at  that  figure  was  not  in  great  demand.  To-day  it  is  sel'. 
ing  for  $43.00  per  ounce,  a  truly  astonishing  figure,  whe-i  the 
price  of  gold,  about  $22.co  per  ounce,  is  considered.  The  great 
increase  in  the  manufacture  of  incandescent  lamps  is  the  priiv 
cipal  cause  for  the  advance  in  price. 


*  Frick  RIdg.,  Pittsljurgh.  Pa. 


The  Street  Locomotive  Stoker 


A    STOKER   FOR   LOCOMOTIVES    WHICH    INCLUDES    A  CRUSHER,    ELEVATOR    AND    FUEL    DISTRIUTING    AR- 
RANGEMENT   ALL    PERMANENTLY    ATTACHED    TO  THE    LOCOMOTIVE,    WHILE    AT    THE    SAME    TIME 
NOT    IN    ANY    WAY   INTERFERING    WITH    THE  USK    OF   THE    FIRE   DOOR   OR   INTERIOR   FIRE- 
BOX    ARRANGEMENT 


Guided  by  the  conviction  that  a  locomotive  stoker  should  be 
part  of  the  locomotive,  as  distinguished  from  a  portable  device, 
that  it  should  be  capable  of  handling  any  reasonable  amount 
of  fuel  of  any  character  with  which  the  engine  might  be  sup- 
plied, that  it  should  not  in  any  way  interfere  with  the  use  of 
the  fire  door  and  that  it  should  carry  the  minimum  possibility 
of  accident  and  maximum  in  flexibility  of  control,  Clement  F. 
Street  has  designed  the  apparatus  shown  in  the  accompanying 
illustrations,  which,  during  the  past  two  years,  has  been  re- 
markably successful  in  operation  on  both  the  heaviest  type  of 
Mallet  freight  engines  and  on  high  speed  freight  trains  sched- 
uled  at   passenger  train   speed. 

This  stoker  has  proved  itself  under  these  conditions  to  satis- 


factorily fulfil  all  reasonable  requirements  in  connection  with 
handling  large  quantities  of  fuel,  giving  perfect  combustion, 
which  means  smokeless  combustion  and  in  proving  its  reliability 
and  flexibility   while   running   in   pooled   service. 

The  principle  on  which  ths  stoker  is  designed,  viz.,  the  steam 
jet  or  scatter  type,  is  one  which  permits  the  lower  grades  of 
fuel  to  be  satisfactorily  burned,  giving  a  high  combustion  effi- 
ciency at  low  fuel  cost.  It  is  also  one  which,  because  of  the 
constant  and  steady  injection  of  fuel,  maintains  a  very  constant 
firebox  temperature,  resulting  in  a  decided  decrease  in  boiler 
maintenance  with  its  often  accompanying  engine  failures  and 
roundhouse   delay. 

Reference  to  the  illustrations  will  show  that  the  stoker  per- 


9. 

11. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 


Elevator   Engine. 

Elevator  Engine  Oil   Separator. 

Elevator  Engine   Flywheel. 

Elevator  Engine  Steam    Pipe. 

Elevator  Engine  Exhaust    Pipe. 

Elevator  Engine  Bed   Plate. 

Sprocket  Wheel  Casing. 

Sprocket   Wheel  Casing  Cover. 

Controller. 

Controller  Cam. 

Controller  Lever. 

Discharge    Pip«. 

Pipe    Bend. 

Distributer   Hopper. 

Center  Distributer  Elbow. 

Center  Distributer. 

Right   Hand    Distributer    Elbow. 

Left  Hand  Distributer. 

Left   Hand    Distributer   Elbow. 

Right  Hand  Distributer  Pipe. 


21.  Right  Hand   Distributer  Pipe    Flange. 

■-'2.  Left  Hand   Distributer  Pipe. 

23.  Left  Hand   Distributer  Pipe    Flange. 

24.  7  in.  Elevator  Pipe. 

25.  7  in.   Elevator  Pipe  Flange. 

26.  6  in.   Elevator  Pipe. 

27.  6  in.   Elevator  Pipe   Flange. 

28.  Elevator  Bucket. 

29.  Elevator  Chain. 

30.  Elevator  Chain  Link. 

31.  Lower  Hopper  Right   Hand  Sheave. 

32.  I-ower  Hopper  Left   Hand   Sheave. 

33.  Lower  Hopper  Center   Sheave. 

34.  Lower  Hopper. 

35.  Lower  Hopper  Sheave  Bearing. 

36.  Lower  Hopper  Sheave  Shaft. 

37.  Lower   Hopper  Sheave  Collar. 

38.  Lower  Hopper  Boot. 

39.  Coal   Chute. 

40.  7  in.   Bell   Mouth. 


41.  6  in.  Bell  Mouth. 

42.  Crusher  Engine. 

43.  Crusher  Engine  Bed  Plate. 

44.  Crusher  Engine   Fly  Wheel. 

45.  Crusher  F^ngine  Oil   Separator. 

46.  Crusher  Engine  Vent. 

47.  Crusher  Engine  Steam  Pipe. 

48.  Crusher  Engine  Exhaust   Pipe. 

49.  Crusher  Eccentric. 

.10.  Crusher  Eccentric  Arm. 

51.  Crusher  Eccentric  Arm  Cap. 

52.  Crusher. 

53.  Crusher  Lever. 

54.  Crusher  Swinging  Jaw. 

55.  Crusher  Stationary  Jaw. 

56.  Distance  Piece. 

57.  Cam  Shaft. 

59.  Slip  Joint  Pipe. 

60.  Ball  Joint  Bodjr. 

61.  1   in.   Pipe  to  Crusher  Engine. 
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torms  three  distinct  operations.  First,  crushing  the  coal;  sec- 
ond, elevating  and  conveying;  third,  distributing  and  injecting. 
The  crushing  apparatus  is  independent  and  is  located  on  the 
tender.  It  consists  of  a  special  design  swinging  jaw  crusher 
with  spring  release  behind  the  jaws  to  prevent  breakage  of  its 

ir  parts.  It  is  operated  by  a  small  Westinghouse  single  acting 
engine  located  inside  of  the  end  of  one  of  the  tank  water  legs, 
which  is  partitioned  off  for  this  purpose.     The  crusher  itself   is 

•.  ]placed  on  the  left-hand  side  on  a  level  with  the  floor  of  the 
tender,  so  that  the  coal  is  simply  shoved  into  it,  the  fireman 
often   using   his    foot    for   this   purpose.      It    will   handle   run   of 

'-.'.■■  mine  coal  in  lumps  8  x  lo  in.  and  crushes  it  to  a  size  which 
will  pass  through  a  i.i/2-in.  slot.  The  crusher  operates  continu- 
ously and  requres  no  attention  other  than  an  occasional  oiling 
of  the  engine  bearings.  Below  the  crusher  there  is  a  sheet 
iron  trough  or  chute  extending  downward  at  an  angle  of  about 
45  degs.,  which  discharges  the  coal  into  a  hopper  located  on  the 
bottom  of  the  elevator  casing  underneath  the  deck.  This  hop- 
per is  wide  enough  to  allow  for  the  changes  in  position  of  the 
engine  and  tender.  ^     fi/^    :•'-'.    '■ 

The  elevator  consists  of  a  double  endlesss  cliiaiil  with  spenally 


CEtfSHER    USED    WITH     STREET    STOKER. 

shaped  malleable  iron  bucket  having  a  capacity  of  about  34.5 
cu.  in.  This  chain  travels  in  a  casing  made  of  iron  piping  of 
suitable  size,  being  guided  at  the  bottom  by  three  adjustable 
rollers  and  driven  by  specially  designed  steel  sprocket  wheel 
located  in  the  upper  left-hand  corner,  the  conveyor  operating 
up  on  the  left-hand  side  and  down  on  the  right.  It  travels  at 
the  rate  of  about  90  ft.  per  minute.  This  driving  sprocket, 
completely  encased,  is  driven  through  a  worm  gear  by  a  single 
acting  Westinghouse  engine  secured  to  the  boiler  head  just  be- 
hind it  in  a  position  where  it  offers  minimum  of  obstruction. 
Below  the  deck  plate  the  elevator  with  its  guiding  rolls  is  en- 
closed in  a  sheet  iron  casing,  protecting  it  from  damage. 

The  crushed  fuel  is  fed  to  the  elevator  buckets  through  the 
hopper  in   the  casing  and  is  carried  up  the  left-hand  side  ana 


after  passing  over  the  driving  sprocket  makes  a  sharp  lurn 
downward  and  passes  through  a  cylindrical  screen.  The  fou' 
quaiters  of  tliis  .screen  are  perforated  with  holes  of  different 
diameters.  They  are  J/4  in.,  5/16  in.,  y^  in.,  and  J.2  in.  By  ro- 
tating this  screen  so  that  one  or  the  other  of  this  set  of  holes 
are  brought  beneath  the  buckets  the  quantity  of  coal  passing 
through  can  be  varied.  The  fine  coal  passing  through  this 
screen  drops  into  the  passage  leading  to  the  center  nozzle.  Be- 
yond the  screen  the  buckets  pass  over  a  hopper  in  which  there 
is  a  deflector  plate  that  can  be  adjusted  so  as  to  turn  more  or 
less  coal  to  the  right  or  left.  This  deflector  plate  is  arranged 
so  that  the  rolling  of  the  locomotive  does  not  affect  its  opera- 
tion. ■.:.■■■-'-        '  -^ 

There  are  three  injector  nozzles,  one  being  central  over  the 
fire  door;  the  other  two  on  the  sides  lower  down.  The  de- 
flector plate  is  adjustable  and  controls  the  distribution  to  the 
outer  nozzles  and  the  screen  to  the  center.  This  scheine  makes 
It  possible  to  easily  control  the  distribution  as  desired.  Rcfer- 
.'•nce  to  the  illustrations  will  show  the  location  of  the  n')zzles 
and  their  connection   with   the   elevator   system. 

Each  of  the  three  nozzles  are  made  of  cast  iron  with  an 
elbow  outside  and  pass  through  large  tubes  rolled  and  beaded 
into  the  back  head  of  the  boiler  and  firebox  sheet.  They  ex- 
tend a  short  distance  inside  of  the  firebox  and  the  center  one 
has  a  downward  projection,  which  directs  the  fine  fuel  emerg- 
ing from  it  into  the  back  corners  and  back  part  of  the  box, 
where  there  is  the  least  tendency  to  draw  it  unconsumed  into 
the  flues.  The  side  nozzles  have  an  extension  which  carries 
a  small  lip  that,  while  it  does  not  interfere  with  the  coal 
emerging  from  the  nozzle  sufificiently  to  change  its  direction, 
does  act  as  a  scattering  arrangement  and  tends  to  scatter  coal 
over  the  front  end  , of .  the  box  and  along  the  side  ^eets  on 
either  side.   '■  ■■■  ..■  ■^■'/'■^■\"  -  ■■-  ,'^'■1';.  w  ■   /■  ■''^■''- ' '-    ■/ 

The  coal  falling  down  through  the  distributing  system  is  de- 
posited at  the  back  end  of  these  nozzles  just  in  front  of  the 
steam  jets,  which,  acting  intermittei^tly,  inject  it  nito  the  fire- 
box. All  three  steam  jets  act  in  unison,  being  connected  to  the 
same  steam  pipe,  which  receives  its  supply  direct  from  the 
boiler.  In  this  steam  line  is  inserted  a  Spring  seated  valve, 
which  is  secured  to  the  casing  enclosing  the  driving  sprocket 
of  the  elevating  system.  The  spring  of  this  valve  holds  it  in  a 
closed  position  and  it  can  only  be  opened  by  forcing  the  pro- 
jecting stem  of  the  valve  inward  against  the  spring.  This 
movement  is  performed  by  the  latch  on  the  end  of  the  lever 
centrally  hinged,  which  carries  a  roller  at  its  upper  end.  It  is 
provided  with  a  handle  on  the  lower  end.  The  end  of  the  driv- 
ing sprocket  axle  extends  through  the  casing  and  carries  a  small 
drum  against  which  the  roller  on  the  lever  just  mentioned  has 
a  contact.  On  the  inside  of  this  drum  are  four  cams  which 
can  be  raised  independently  and  when  so  raised  will  come  in 
contact  with  the  roller  and  put  the  lever  into  action,  which  in 
turn,  if  the  latch  on  the  lever  is  in  the  proper  position,  will 
open  the  spring  valve  intermittently,  allowing  a  powerful  puff 
of  steam  to  emerge  from  the  nozzles.  One  or  more  of  these 
cams  are  put  into  operation,  depending  upon  the  quantity  of 
fuel  that  is  being  handled  by  the  conveyor,  which  in  turn  de- 
pends upon  the  amount  being  put  through  the  crusher.  If  for 
any  reason  it  is  desired  to  stop  the  injection  of  coal  into  the 
firebox  while  the  elevator  is  still  delivering  the  amount  already 
crushed,  the  latch  on  the  lever  can  be  dropped  down,  which 
closes  off  the   steam  supply  instantly. 

All  of  this  apparatus  is  rigidly  secured  to  the  back  head  of 
the  boiler  and  locomotive  frames,  and  while  occupying  consid- 
erable room  in  the  cab  it  is  in  such  a  location  as  to  interfere 
in  no  way  with  the  engineer  or  with  the  fireman  in  case  it  is 
necessary  to  hand  fire.  The  fire  door  opening  and  connections 
are  entirely  unobstructed,  permitting  the  easy  inspection  of  the 
condition  of  the  fire  and  the  use  of  a  hook  if  necessary.  The 
apparatus  when  once  started  and  properly  adjusted  does  not 
require  attention,  since  the  supply  of  coal  being  delivered  is 
controlled  by  the   supply   put   into  the   crusher. 

On  the  L.  S.  &  M.  S.  Railway  there  are  several  large  con- 
solidation locomotives  running  in  the  regular  pool  out  of  Col- 
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C.KNKKAI.    \1K\\     IN    I  A  I!    OF    CII.\SOI.!!)ATI().\     I.<K(IM(PT1\H    KoL'U'PKI) 
WITH    A  STREET    STOKEK. 


akran(;ement   of   steam    jet   control   of 
street   stoker. 
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liiivvi'od,  which  are  equipped  with  this  stoker,  and  a  recent 
unht  raided  visit  of  a  representative  of  this  journal  the  first 
locomotive  equipped  with  the  stoker  that  was  ordered  out  was 
boarded  for  an  inspection  trip.  This  engine  was  assigned  to 
a  fa-t  freight  run,  was  in  charge  of  an  engine  crew  wliich  liad 

:  had  no  more  service  with  the  stoker  engine  than  other  crews 
of  tlie  same  pool.     The  locomotive,  a  large  consolidation,  was 

,.,  forced  practically  to  its  capacity  and  the  ease   with   which    tlie 


AMP* .      ^^^H"  vl^K        ^^H^^^B 

t 

IIRIVIXG     .SPROCKET     .\XD    DET.ML    OF     ELKV.XTOR. 

Steam  pressure  was  maintained  without  variation  was  remark- 
ahlc.  In  the  firebox  the  fuel  bed  was  level,  incandescent  and 
thin.  I)eing  in  practically  perfect  condition.  The  box  was  tilled 
with  an  incandescent  flame  to  a  much  greater  extent  than  is 
obtained  under  hand  firing  conditions,  showing  that  a  large 
part  of  the  fine  fuel  was  consumed  in  suspension.  The  stack 
showed  only  a  moderate  amount  of  smoke  for  short  intervals, 
emitting  practically   no  smoke   for  most  of   the  time. 

This  design  of  stoker  was  applied  and  has  been  operating 
most  successfully  for  several  months  on  the  large  Mallet  com- 
pound locomotive  which  was  illustrated  on  page  136  of  the  April, 
1910,  issue  of  this  journal.  It  has  also  been  applied  to  enguies 
of  the   same   type  on   a  number  of  other   roads. 


Pknnsylvania  R.mlro.au  to  Ret.\i.\  Jerskv  City  1  f.p.minal. — 
On  account  of  the  various  rumors  tiiat  the  Pennsylvania  Rail- 
road is  about  to  dispose  of  its  Jersey  City  terminals.  Samuel 
Rea,  first  vice-president  of  the  company,  lias  stated  that  tliere 
.  ;  is  v.o  foundation  in  the  report.  Wliile  the  road's  main  pas- 
■'.senger  station  is  now  in  Manh.ittaii,  and,  wuh  the  inauguration 
of  the  joint  service  with  the  Hudson  Company  between  Park 
Place.  Xewark.  the  Manhattan  Transfer  and  the  Hudson  i  er 
luinal  at  Church  and  Cortlandt  streets,  few  passenger  trains  in 
adchtirm  to  express  and  mail  train*;  will  run  to  Jersey  City,  the 
station  there  is  one  of  the  most  valuable  railroad  company  ter- 
minals on  the  \ew  York  harbor,  and  its  continued  use  for  rail- 
road purposes  is  assured.  The  Lehigii  \'alley  uses  the  terminal 
tor  all  its  passenger  service  and  will  continue  to  do  so,  as  far  as 
anylmdy  is  prophesying. 


It  Was  i.n  the  Year  1875  that  the  first  railroad  was  opened 
in  Japan  connecting  Tokio  and  Yokohama.  Since  then  new 
lines  liave  been  completed  in  many  directions,  and  it  is  now 
possible  to  travel  from  the  extreme  south  to  the  northern 
boundary — a  distance  of  more  than  a  thousand  miles. 


.\  Report  from  an  American  Consular  Offker  in  a  Latin 
American  country  states  that  the  managements  of  two  railroads 
in   his  district  are  installing  grease  cups  on  all  locomotives  on 
their  lines,  and   as  yet  have  been   unable  to  find  a  grease  that 
is  hard  enough  to  stand  the  climate. 


A  NEW  STYLE  TRUCK-LEVER  CONNECTION 


There  has  recently  been  placed  upon  the  market  a  truck-lever 
connection  of  a  design  embodying  remarkable  strength  with  both 
simplicity  and  novelty.  In  the  past  various  styles  of  truck-lever 
connections  or  bottom  rods  have  been  used,  made  either  from 
wrought,  round  iron  with  welded  ends,  or  the  jaw  matciial 
drawn  down  to  round  to  the  required  length  with  one  weldmg 
in  the  middle.  There  is  also  the  malleable  iron  bar  and  ti.? 
combination  of  malleable  jaws  and  other  material. 

1  he  new  detail  here  illustrated  is  made  from  open-h?arth  bar 
steel  of  i/^  in.  thickness.  In  the  process  of  manufacture  the 
bars  are  cold  sheared  to  correct  length,  the  jaws  are  re-enforced, 
material  forming  part  of  the  pin  holes  being  pushed  out  to  give 
the  added  liearing  surface  for  an  M.  C  B.  pin,  after  which  tlie 
entire  bar  is  hot-pressed  into  its  inverted  U  shape  and  closed 
at  the  bottom  as  shown  in  the  illustration.  ."'■'/■:  ■ 
y-:  When  considering  the  truck-lever  connection  in  its  relation 
to  the  other  details  forming  the  l)rake  rigging,  it  should  be 
borne  in  mind  that,  with  tlie  exception  of  the  i»usli  rod.  this  con- 
nection is  the  only  memlier  which  is  subjected  to  a  compression 
load,  and  when,  in  addition  to  this  fact  there  is  a  more  or  less 
eccetitric  loading  due  to  offset  or  even  slightly  crooked  bars. 
it  should  be  apparent  that  the  niaterial  in  this  new  connection  is 
placed  far  more  efficiently  for  a  compression  load.  A  maximum 
of  material  in  the  outer  fibers  of  ihe  bar  with  a  corresponding 
increase  in  depth  and  width  of  section  and  a  decrease  in  the 
Weight  as  compared  to  the  solid  round  bar,  forms  an  ideal  col- 
umn section  to  resist  compression  loading.       .;:.:;■-;. 

Briefly,  the  principal  superior  features  of  this  design  of  truck- 
lever  connection  may  be  thus  enumerated : 

No  welded  joints;   correct  distribution  of  niaterial   for  com- 
pression load  and  corresponding  greater  factor  of  safety  over 


new   TKLi  K-l.EVER   fONNKCTK  N    (IF    1N(KE.\.SE1>    STRENGTH. 

solid  round  due  to  gi:cater  depth  and  width  of  section ;  open 
hearth  steel  instead  of  wrought  iron :  homogeneous  material 
throughout  entire  bar,  and  uniformity  in  manufacture  and  mate- 
rial of  all  bars. 

During  the  development  of  this  detail  a  series  of  tests  were 
made  first  to  determine  the  most  efficient  sections,  and  secondly 
to  find  the  strength  of  this  connection  in  direct  comparison  with 
other  round,  welded  bars.  The  Pittsburgh  Testing  Laboratory 
performed  all  these  tests  on  an  Olsen  testing  machine  of  200.- 
000  pound  capacity.  The  bars  were  supported  in  a  manner 
imitating  service  conditions,  and.  without  going  into  the  detail 
of  these  numerous  test  results,  it  is  of  intere>t  here  to  note  that 
in  comparison  with  the  welded  type  of  bar,  all  salient  dimen- 
sions being  the  same  for  the  iwc  bars,  the  solid  forged  connec- 
tion developed  from  60  to  440  per  cent,  greater  compressive 
strength  than  the  welded  connection.  .'     .•     o 

Copies  of  test  matter  and  other  information  may  be  had 
from  the  Union  Equipment  Company.  21,12  Oliver  Building, 
Pittsburgh,  Pa. 


Three  Years  to  Complete  Granii  Trink  P.xcific  Exten.sion. 
— According  to  a  railroad  official  who  is  in  close  touch  with  the 
construction  activities  of  tlie  Grand  Trunk  Railway  on  its  Rocky 
Mountain  section  and  the  extetision  line  to  Prince  Rupert,  the 
western  terminus  of  the  road,  it  will  be  quite  three  years  before 
the  line  is  completed  to  the  coast.  L'nusual  engineering  diffi- 
culties in  the  mountain  section,  and  the  present  scarcity  of 
labor,  for  which  there  is  no  relief  in  prospect,  combine  to  delay 
completion. 
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.;•;;   l:i:vv   '111,    which    arc    (.(luippcd    wilh    thi>    stoker,    and    a    rcciiu 

-iuiIk raided    visit    of   a    rtprcsc'iitative   of   tins   journal   the    first 

.Jos.Nviiiotive  KiuipiK'd  with  the  stoker  that  vva>  ordered  out   \vas 

;,  .boanlcd  for  an  inspection  trip.  This  engine  was  assiiined  to 
;  a  fa-t  freight  run.  was  in  cliarge  of  an  engine  crew  whicli  had 

>«>t'  the  same  poo'.     The   locomotive,  a   large  consolidation,   was 
",   for:ced  i»racticaily  to  its  ca|3[aciilx  ;»"<!,  tlie  vasv  with   whicFv  tht 
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'-'     :.r.:';-  •'.V  ^  l!«iVlXC,    Si'K(lc;KK:i     .\XI),  UKTAll.    tlK    IXKV\T«>|t.".i   ■^'  '.  "  -V  v^ 

'  Steam-  inffcS'UrV  \va^  ::maintaitie<i  wilhoui  \ ariatioji:  vvas  j-efiiW/icr 
;';*b|i.v  In  the.  iVrelMix  tiie  fuel  hed  was  ie\  el.  incandescent  ami; 
;,<l^iy/.heing  lit  practically  perfect  CI indition.  1  Iw  l)o\  >\;as  tiUecj; 
"  vvitli^  arv   i^icuiVdesvent  tnuclv  jirvjMcr  exteiU ;  th?<n   is 

; ofjiia jji^ft  under  Jiarid  tiring  ciHidltions-vliuwitig  -that  a  largje 
'  pan  ;>>^  the  ;ti:ie  fuel  was  consumed  in  suspension.  The  ^tack 
->li'>,>\:ed  only  ft  moderate  amouin  of  Muoke  for  short  interv.al>. 
.  ;i|ij<itvh^g  ptacticatly  .no  stiiok 

/    f  lV.i.i    design    of    stoker    wa>-    ai)p^ted    and   has    heCn    opefktitig 
^uj'/st   •■ltcce,--»fully.  for  several  tnoiuhs  on  file  largeMaHef   com 
"ififnind  ■i/)ii«»mottve  Avhich  was  iHustratcd  oiv^jage  i.?6  of  the  ;\|)riU 
-,^U'/^  i-ssue  of  this  jt>urnaL    it  Iws  also  l>een  applied^  r<*  ^^it^tiics-: 
:  ^u:  ?thv;  -santie  tyj»e  *)n  :i  luimher  of  ofhi?r  jviad^V"^     >;- -^;^!  si^-^ 


■  .Tlitfre  has  r^^^^^  hocn  placed  iijMtM  tlW  niarkt?t  a  truckrlever 

coimection  of  a  design  eml)o(ly.ug  remarkable  strength  with  lv>th 
sljnplicity  an<l  novelty.  In  the  i>ast  various  styles  of  truck-lover 
c<<niuclionsc>r  bottom  rotls,  have  l>een  use<r.  uia<k'  i-itlief  frf>in 
wrought,  TOtiiitt  iroit  with  'vrc^dtHl  ends.^^  <  tb.e  j^vi-  i^iatctiat. 
drawn  down  to  ri»und  to  the  re«)uired  length  with  <>ne   welduiv; 

.  ill  the  luiddlc.  I  here  is  alst»  the  uiajkable  iron  bar  and  '  i  ■ 
ci.iiihiiiation  of ; nuUleable  ja\v^:ai«i-  iitlit'r  inatciriaV ^^        '   ;  - 

■•>  I  he  new  detail  Jiere  illustrared  is.  in;«le  'fr<»m  «'pen  h<'arih.  1i:ii 
stcej  of  '  >  wi-  thickne>>.  Jii  tht-  process  of .  luaiuifacture  thi 
bars  are  jcohl  sluari-d  to  corre.n  Jeugih,  tile  Jaws  aje  re-euforccl. 

:i1iatenal  forining  part  of  the  pin  bolts  beirig  pushed  .(»0t  iii.y,gK*^. 
the  added  1>e;u-ii)g  >urface  fcjr  .'in  >t.C.  !•:  pin;  after  which  the 
.j'Utire   bar   is   lnrt-prv>>ed   inv<>   il>  inverfWV  L'.  .sliape  and  clr>.scf: 

^  the  hotfoin  as  sh<<\vn  in  the  illustrativVnr    .a^  <>i^     ."^  ,':,-/ 'v 

■,  ■  "U'lien  coiisidering  tlu'  Tfiurklcvvr  coiiijticXiiMi  iiv  .its  TeJati«.>:i 
it*   the  otifvT   (letail>    forniingtiu-   brake    rig'ging.   it    shrntid   he 

■IjorMe  in.  luind  that,  with  tlte  c.\cei»iioii  <'f  'he  ]>«>h  r<Ml.  this  von 
m-ct M I!-  is'  tlH' ; < >i ily  mWiuIht  whicii  is .  sul > j ect etl  .to  a  c* mm jirtsi'i' ' i^' 
load,  and  when,  in  additi< «n.  V'  >  this  fact  tin f^'  15  a  inore  or  Iv-- 
eccentric  lo:i<fiugdue  to  ojfst'-t' nr  vV'eii.  sliglitly  cfM'kvd  Iwr.-^. 
it  shoiiUi  Iij,-  apiiarent  that  thtt  inatvriHi  iu  this  :iu<\v  oninoctiiitv  <- 
pjaced  f ••''  Hiore,  efVit-ientlv  fV»t  p  c«'»nn»rei<i*»ii  U ►.id.  A  jHiixiiinin  1 
of  inhveri:d  in  the  tVuter  liltcrs  of  iliv  bar  witlra  c<iTte^j»>i»idiiiu 
iiicrease   in    deptli   aiid    \\  iiltJf.  ,of    siicti.on  ancl   a   <k'cr«.-a>c    in:  ibi 

.  wWjgiiias  GiMUjiare*!  to  the:  ««>tiif)  r;»«iwll«f- fr»y-»n>  a"  i<li*ai  .<^<>^-.: 
uiun  sectT«,>n  to  resist  compression  ;U>!Mling    :..  'v:.;-';  ^^  >v .,!  /  '^.  1' ; 
;  jirielly.  the  {rrincipal  su]»eri<>r  fealiires  ollhis  4?J%V"»tinicfc-^ 
liivvr  cortiiecti^Hi  Uiay  be  tlms  enumerated  V  :.'>>i":^.v.-::]^  .,•;-> ' ■ 
'  'No   welded  j<rtHts:ci>rrectj< 
j»!^i\ssioiV;  l<'>a.itl   mrtl  corr«rsp<  Hiding  gt-catCT   factor  of-  safety  oyer 
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'.  •  •T'i:NSsvi.v.\xj:\  R.'Vn.Rn.M)   ro  Kkt.mx  Ji:ksi:v  Cftv  'rr.KMi^TAi:.— ^ 

Dn  ..act:outit  »^f  the   various  ruiuors  tliat  tlie   lVinis_\  Ivaiiia  K.iil- 

:>Ofl^l':is.  Aljkttit  to  ^ItstMMC  of  ■  its  Jtrwv  t:it\^  ternntvals.   Sainuel 

.Ke:ii^ttfst  vice-president  of  the  eonipany.  Jia->  stated  tliaj  t hi, re 

.T^.vri>;foutv.lation    ill   tile    report.     While   the   roail'-'maui    pas-' 

.sciis^(;r;,si;ition  is  now  in  Aianliatian,  and.  with  tiie  inaugtiratiou 

:;  f'f; tiie  jf»Jirt;seryiw  with  the'  Hudson  Coiupanybet\vevnP4rk^: 

'  Plac.e.   Xewai^k.  the    .Muniiattan    Iriui-fi-r  and  the  1  lud^ju  'i  er 

•fliina't  at  Church  and  Cortlandt   >ireeis.   few  p.isseiiger  trains  in 

■addtri.wtV^t  express  ;ind  mail  trainriAvili  run  to  Jer'^oy  CitV".  Ahe 

vSJaiir>ii  there  is  one  of  tlie  nio-t  \alnal>le  railroad  compaity  t<r-; 

,.  ityhT;(1-.nii  the  .\ew  York  liarbor.  .and  it>  ciiiiiinued  u-e  fot-  r.dlr 

:;ro;ul  piirpo-^s  is  as>nred.      I  lie   i.eiiiij;h  \aliey  uses  the  termivial 

for'atl , its  passenger  service  Jtnd  wijl  coutjinie  i\t  (jky  sbjias"  far  :as 

■'ativbody^i  cpropbesyiiig-. . :  ^'7;-  ;-■    "'■•'>.;.■  V'-v.v'v;..-''.  .'  :'■■.'■  ^■■■\:-  s.  '^^'■^' 


Sioli<I  n  >uJHt  dw  io  great  er"  Atcjith  and  w  idth '  ciiC.svetiiiit: : v  "WH*'' ' 
he.trtlv  i^teel  instvad  of  wrintght  iron:  htHiK.nierK'ou-  material 
throiigli(>trt  entire  iiar,  and  .uiiifwniityiliinatiiiiaifti.ilrc  aiid^inaK' 

rial,  of  all  l(ars.:.\    ■"- .- .'.     ^  V^  '''::''.'"'■- 1  ■  ".■.■::''--'-^.— '-^ '-•■.•.■'■;.'' ^- '• 

Ihtrih^  tJkv  <ie\elV(piiient^rtf  tlii 
iiiadtvlirSt  tiV  deteriniin'^  I  stx-oiviily 

}lo  tind  the  strength  of  this,  connect  ion  in  <]ireci  louT|»arison  wilii 
other  round,  webled  liais.  'Ihe  !*ittsl«-rgii  letting  i.al>or:rtjory 
perforiued.  .all  these  tt«sjs  oij'  aiV  (Mse«v  u  iViTfcliiiK*;  :*>f  <«3!pi 

:qo(\  pt  mnd  capacit> .  I -lie  I>ai"s  \vere  snpp<  nted:  iii  a  tnanner 
imitating  service  condition"-,  atul.  witltoiit  gofjig;  into  the  detail 
of  ihcsv  liuiHcrouv  test  results,  it  is  <»f  inti'Te>(  lure  to  note  ibal 
ill  cohjpa;i-i>pn  with  the  weU!e<l :  tyjiv'  off  liat.  all  s:dicnt  diim*«r 
sions  being  the  sanie  for  the  i Wo  bars,  the  si.lif}:  fi>rged  counec' 
tion-  dev.elofH-d  from  Oo  tr.>.  44*^  per  ciMii.  greiuer  con.nH'essix  e 
strength  thaii  the  welded  csMirivHtioii.  -■  ~-:-"  ' 

;  Cripk^s  of  ivst  Hi.itter  arwl-  otlier  iuHfiiiiafivin  niav  Ik<  lia<! 
fi'oni    \hf    Unioii    i:<|uipmetn  .VoiniKMiy.^   -,?.ti  il*l.ivvr    Jtuiklii^. 

■I'ittisbui-gh/l^t.'/  /v        "';-■--..'''■•■■•.-■.-■-''■"■-■'■'■  ^'  •;:-'^':--'---::'v^---  '■■;: 


V*  ^,vt^'^V*^A^^fSr 'TljE  Vk  taUro;KrA«'S  ii^icijfctl 

•^v  rti  "liilVi:"    c<)unectiitg    'I'xtfcio ufanri:  Y(>kohaina;  h  Siiif^  llJel^A5ew^ 
",:"  l.i'Te«    Itayt' 'Ikieti    coihpletetl    in    niany   directions,    and    it   is   iiovv 
>;^;lH)*S!biv^   t<>  .  trayelv  froui    the    extreme    soutli    to    the    iiortlivril 
7  ;  l>oitit»tJiry^a  diHtaiict^  of  iii(.)i^vthf»ti  athinisanxl  ^aiilvs.  ;:    }  •;  ;  >J:! 

.  '  :    .VRKrvRT  f1«Sm  An  AmkkIcax  Co^fsvM.AR  <^FlFicj^h  ih  a  littfii 
,|" A^A'Uer lean  c^ui tit ry  states  tliat  llie  managements  of  two  railroads 
•;/;  iir^lvis.^listrict  ar<  installing  grease,  ciips  ot»  all  loooniotiv^  on 
y  =••  their  liives.   ami   as  yet   liave   l)ecn   unabk?  to  tiiid  a  grease  tliilt 
^4  t> ,  hiini  etiough  tp^taiid . tiie  climate,    y;-;.,v    ~:  ',■ 
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.  'InKi-K   ^'^;Ak^    10   CoMI'l.l  ir  <<K  \M'     I  Kt   .Mn    r.MJKu"   KvTKN.sloV. 

.  — .Acconhng  to  a  railroad  oftickd  who  is  m  ck>si-  touvl'.  with  the 
.txtiiStruciitiii  activities  •<<(  flic  t»rand  Trimk  Kailway  ,o.m  its  R^vky 
Mounrain  section  .-md  the  cxtensjtMi  line  t<'  frpice  Rupert,  llie 
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Highly  Developed  Vertical  Turret  Lathe 


THE    LATEST    BLLLARl)    MACHIXK    TOOL    CO.'S    OUTPUT   ATI-OKUS   A   REMARKAliLE  ILLUSTRATION   OK  THE 
REFINEMENT    WROUliHT   IN    THIS   TOOL   OF   PRACTICALLY    UNLlMITi:!!    RANCE    IN    .\LVCIIINE    SHOP 

OPERATIONS 


The  great  range  of  work  tliat  can  be  perfornicil  on  the  ver- 
tical turret  lathe  is  probably  not  fully  appreciated  by  those 
who  are  not  sufficiently  familiar  with  its  uses.  Almost  anything 
that  an  ordinary  lathe  can  do,  and  much  it  cannot  perform,  is 
handled  on  this  class  of  machine ;  usually  in  a  nuich  shorter 
time,  and  in  a  more  satisfactory  manr.er.  Ihe  4_'  incli  vertical 
ti:rret  lathe  iiercin  illustrated  is  the  latest  product  in  this  line 
of  the  I'ullard  Machine  Tool  Co.,  of  Bridgeport.  Conn.,  who  for 
several  years  have  been  developing  and  perfecting  the  type. 
In   its  present   form  it   may  be  safely  said  to  meet  more  nearly 


of  an  inverted  k-ttir  "L."  being  securely  fastened  to  the  column 
and  bed  by  five  binding  bolts,  so  located  as  to  give  uia.xinium 
rigidity.  The  cross  and  side  rails  together  form  a  unit  having 
vertical  adjustment  by  power  of  14  inches.  I  he  maximum  effi- 
ciency of  the  vertical  slide  is  thus  made  available  on  work  of 
various  lengths. 

The  guide  bearing  for  the  rails  on  the  cnlnmn  and  bed  has 
great  length  in  proportion  to  its  width,  a^^uring  permanency 
of  alignment  in  the  vertical  movemeit  of  these  parts.  The 
same  type  of  guide  bearing  is  provided   on   tlie   cross   rail   and 
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than   any  other  machine  tool  the  exacting  rccjuirements  of   ex-  side  rail  for  the  saddles.     The  tilting  and  binding  of  heads  on 

treme   power,   continued   accuracy,   absolute   safety   of   operator,  the   rail,   due   to   cutting   strain,   is   thereby   prevented;    the   effi- 

great   rigidity,   convenience   of   operation,   freedom    from   break-  ciency  of  the  feed  works  largely  increased,  and   accuracy   fully 

age,  and  minimum  cost  of  maintenance,  which  arc  the  demands  maintained.     The    rail    and    saddle,    saddle    and    slide    are    solid 

of  to-day  and  of   the   future.  square   locked  throughout,  no  bolted  on  gibs  of  inherent   weak- 

A  study  of  this  fine  tool  impressively  emphasizes  the  high  ness  being  used,  and  all  adji  stmcnts  for  wear  are  made  by 
development  attained  in  its  design.  The  many  original  features  taper  gibs.  The  entire  general  arrangement  is  representative 
embodied  are  the  result  of  the  builders'  long  experience  from  of  rigidity  to  an  unusual  degree,  although  in  a  casual  examina- 
the  original  production  of  the  vertical  turret  lathe  several  years  tion  this  is  somewhat  obscured  by  tiie  extremely  graceful  con- 
ago  to  the  present  day,  and  in  the   improvements  which   have  tour  of  the  machine  as  a  whole. 

been  made  the   fact  is  quite  prominent  that  items  which  would        There  is  one  vertical  head,  which  will   face  44  inches,  with  a 

ordinarily   be   associated   with    secondary   importance   have   been  vertical  movement  of  2~  inches,  and  one   side   head,  each   head 

accorded  equal  consideration   with  those  of  more  vital  moment.  l)eing  independent  in  its  action,  both  as  to  direction  and  amount 

The  basic  strength  of  the  machine,   which   is  so  distinctive  a  of   feed.     The  two  heads  can   be  operated  jointly  on   work   of 

characteristic   of   the   RuUard   output,   is    primarily   in    evidence,  small    diameter    witliout    ii  terference.      An    absolutely    accurate 

The  base  and  column  are  cast  as  a  unit;  of  box  construction;  center   stop    is   provided    for    the    main    head,   which    is    so    de- 

internally  braced,  providing  an  exceptionally   rigid   member.     It  signed  as  to  permit  the  head  to  be  carried  beyond  the  center  3 

will  be  noted  that   the  cross  rail  is  of  unusual  dimensions,  and  inches.     This  stop  mechanism  is  unique  in  design  and  does  not 

that   its   bearing  on   the   face  of  the  column   is  the   latter's   full  present  the  inherent  weakness  and  consequent  inaccuracy  of  the 

width.      It   is   secured   to   the   coliuun   by   four   binding   bolts   at  ordinary  center  stop.     The  swivel  base  of  the  main  licad  has  a 

the  extreme  poirts  of  the  bearing.     Tie  side  rail  has  the  form  diameter  equal   to  the   full   width   of   the   saddle,   being  secured 
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thereto  by  numerous  binding  bolts,  thus  adding  an  element  of 
unusual  strength  to  these  parts.  Angular  adjustment  up  to  45 
degrees  on  either  side  of  the  vertical  center  is  obtained  by  a 
system  of  gearing. 

i  he  turret  is  16  ni.  diameter,  with  five  faces,  the  steel  bushed 
holes  therein  being  2f4  i"-  diameter.  Being  set  at  an  angle 
the  turret  will  swing  large  tools  clear  of  the  slide.  It  is  re- 
volved by  the  lever  plainly  shown  in  one  of  the  illustrations, 
one  turn  being  equal  to  each  face  of  the  turret.  The  turret 
slide  has  an  exceptionally  broad  bearing  on  the  swivel  base,  and 
is  also  provided  with  the  type  of  guide  bearing  previously  re- 
ferred to.  Si>ecial  provision  is  made  for  maintaining  alignment 
with  the  center  of  the  table.  Half-boxes,  secured  to  the  turret 
by  two  binder  bolts,  bear  on  the  split  steel  bushings  in  the 
turret  holes,  securely  holding  the  slianks  of  tool  holders,  boring 
bars,  etc.  As  no  frictional  binder  is  sufficient,  however,  to  re- 
sist the  twisting  strain  set  up  by  a  heavy  cut.  a  pin  of  large 
diameter,  located  at  the  inner  end  of  the  turret  holes,  enters  a 
slot  in  the  end  of  the  bar  or  tool  holder  and  acts  as  a  driver. 
The  tool  holder  may  be  partially  withdrawn  and  disengaged 
from  the  driving  pin  to  properly  set  a  tool  for  cutting  at  or 
near  ihe  center,  which  is  not  possible  with  a  key  ur  key  \\i.y. 

The  side  head,  which  does  not  swivel,  has  a  vertical  move- 
ment of  28  in.  and  a  horizontal  movement  of  21  in.  The  maxi- 
mum distance  from  the  table  to  the  underside  of  the  cross  slide 
is  2^  in.  Quick  hand  movement  in  all  directions  is  provided, 
also  means  for  making  fire  adjustment,  independent  of  the 
feed  works.  .A  four-faced  turret  holder  on  the  side  head  ob- 
viates the  necessity  of  a  constant  change  of  tools,  and  i^  in. 
by    1 14    in-   tool   steel  may  be  used. 

The  table  is  driven  through  accurately  planed  bevel  gearing, 
having  a  special  tooth  form,  which  has  a  rotative  effect  only. 
Ex])eriments  extending  over  a  period  of  many  years  have  proved 
the  bevel  drive  to  be  superior  to  the  spur  drive — notably  in  the 
smoothness  of  the  cut  and  the  absence  of  chatter  and  toot 
marks.  The  table  spindle  is  of  the  standard  Brllard  type,  as 
shown  in  the  sectional  drawing,  having  an  angular  thrust  bear- 
ing of  large  diameter,  the  side  strains  being  absorbed  by  ver- 
tical cylindrical  bearings  of  exceptionally  ample  proportions. 
All  bearings  are  accurately  and  concentrically  ground  on  a 
si)ecial    machine,    designed    and   built   for   this    specific   purpose. 
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through  two  systems  <ii  selective  sliding  tears,  one  of  which  is 
illustrated,  and  positive  clutches.  Only  rears  transmitting  power 
are  in  mesh — no  power  being  consumed  by  i  lie  mining  gears. 
It  may  be  of  interest  in  this  connection  to  i:ic.  tifii  that  alloy 
steel  gears,  specially  heat  treated,  are  used  throughout  tlie  en- 
tire driving  and  feed  train  of  this  machine,  with  the  single  ex- 
ception of  the  table  gear,  which  is  of  such  proportions  that  it 
cannot  be  successfully  heat  treated.  A  special  alloy,  however, 
having  exceptional  wearing  qualities  in  an  unhardcncd  state,  is 
used  in  this  gear.;f^  ^J  >   .    / 

A  multiple  speed  clutch  disc,  readily  adjustable,  is  mterposed 
between  the  main  driving  shaft  and  the  primary  speed  change 
device,  and  the  members  running  at  constant  speed  its  efficiency 


'y.".>":'^)K'/ijj>j,//jy/r 
~  V5 


TABLE     SPINDLE     AND     LUliRICATION. 

Ihe  spindle  journals  are  of  cast  iron,  scraped  to  create  a  bear- 
ing on  the  spindle.  No  adjustment  is  required  and,  therefore, 
is  not  provided.  The  entire  spmdle  is  immersed  in  oil,  which 
is  supplied  in  the  manner  to  be  described. 

With  the  main  driving  pulley  running  360  r.  p.  m.,  the  follow- 
ing 12  speeds  are  mechanically  obtained:  3.1,  4,  5.5,  7.1,  9,  il, 
16,  20,  2-,  34,  46  and  60  r.  p.  m.     The  speed  changes  are  effected 
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SELECTIVE    SLIDING    SPEED    GEAKs. 

does  not  vary.  The  brake  parts  are  integral  with  the  driven 
member  of  the  disc  clutch,  and,  while  running  at  constant 
speed,  have  a  constant  braking  value,  regardless  of  table  speed, 
ihe  clutch  and  brakes  are  operated  by  one  lever,  the  engaging 
of  one  disengaging  the  other.  Anyone  of  the  four  primary 
speeds  may  be  selectively  engaged  by  means  of  a  second  lever, 
and  the  secondary   speed  changes  are  obtained  in  like   manner. 

The  controlling  levers  are  positively  interlocking.  The 
clutch  must  be  released  and  the  brake  engaged  before  a  speed 
change  can  be  made.  A  complete  engagement  of  gears  for 
any  speed  is  necessary  before  the  brake  can  be  released  and 
the  clutch  re-engaged.  'Ihis  system  of  interlocking  does  not  in 
any  way  inierfere  with  rapid  manipulation,  and  it  serves  as  an 
absolute  safeguard  against  breakage  due  to  careless  handling. 
The  location  of  all  operating  levers  and  handles  in  a  position 
convenient  to  the  operator,  as  is  clearly  shown  in  the  illustra- 
tions, affords  an  important  factor  conductive  to  greater  out- 
put. Centralized  control  permits  the  operator  to  concentrate  on 
productive  effort,  which  is  not  interfered  with  by  unnecessary 
steps  from  one  part  of  the  machine  to  another.  The  number 
of  table  revolutions  per  minute  may  be  instantly  ascertained 
from  a  direct  reading  indicator  incorporated  in  the  interlock- 
ing device. 

Among  the  many  meritorious  features  of  improvement  which 
may  be  found  in  tliis  machine,  the  refinement  to  which  the  feed 
works  and  details  have  lieen  brought  is  worthy  of  special  con- 
sideration. The  feed  works  for  each  head  are  entirely  inde- 
pendent, and  so  located  as  to  be  conveniently  operated.  Feeds 
for  both  heads  are  positive  and  independent,  and  have  8  charges, 
ranging  from  1/96  in.  to  ■/>  in.  in  all  directions.  The  feed 
changes  arc  instantly  obtained  by  turning  a  knurled  wheel,  and 
the  amount  of  feed  per  revolution  is  indicated  on  a  direct  read- 
ing index  plate  on  each  feed  box.  The  fecfl  is  engaged  or  dis 
engaged,  or  change  ma<le  from  vertical  to  cross  feed,  or  vice 
versa,  by  engaging  the  centrally  located  drop  worm  gears  on 
the  end  of  feed  rod  and  feetl  sc-ew.  Safety  devices  which  are 
incorporated  in  each  feed  works  insure  against  lircakage  of 
gears  or  mechanism  by  careless  handling  of  the  heads. 

The  machine  is  most  thoroughly  provided  with  information 
readings  for  the  operator.  An  accurately  graduated  scale  is 
attached  to  the  main  turret  slide,  and  a  similar  scale  is  made 
part  of  the  cross  rail  face.  A  scaL'  is  also  attached  \o  the  too! 
■^lide  of  the  side  head;  these  scales  proving  of  material  as- 
sstance  in  the  setting  of  tools.     Index  dials  accurately  gradu- 


Highly  Developed  Vertical  Turret  Lathe 


THE    LATEST    BULLARO    MACHINE    TOOL    CO.'S    OUTPUT  AFFORDS  A  REMARKABLE  ILLUSTRATION  OF  THE 
REFINEMENT    WROUGHT   IN    THIS   TOOL   OF   PRACTICALLY    UNLIMITED    RANGE    IN    MACHINE    SHOP 

OPERATIONS 


The  great  range  of  work  that  can  be  performed  on  the  ver- 
tical turret  lathe  is  probably  not  fully  appreciated  by  those 
who  are  not  sufficiently  familiar  with  its  uses.  Almost  anything 
that  an  ordinary  lathe  can  do,  and  much  it  cannot  perform,  is 
handled  on  this  class  of  machine ;  usually  in  a  much  shorter 
time,  and  in  a  more  satisfactory  manner.  The  42-inch  vertical 
trrret  lathe  herein  illustrated  is  the  latest  product  in  this  line 
of  the  Bullard  Macliine  Tool  Co.,  of  Bridgeport,  Conn.,  who  for 
several  years  have  been  developing  and  perfecting  the  type. 
In   its  present   form  it  may  be  safely  said  to  meet  more  nearly 


of  an  inverted  letter  "L."  being  securely  fastened  to  the  column 
and  bed  by  five  binding  bolts,  so  located  as  to  give  maximum 
rigidity.  The  cross  and  side  rails  together  form  a  unit  having 
vertical  adjustment  by  power  of  14  inches.  Ihc  maximum  effi- 
ciency of  the  vertical  slide  is  thus  made  available  on  work  of 
various  lengths. 

The  guide  bearing  for  the  rails  on  the  column  and  bed  has 
great  length  in  proportion  to  its  width,  assuring  permanency 
of  alignment  in  the  vertical  movemer.t  of  these  parts.  The 
same   type  of  guide  bearing  is  provided  on   tlie   cross   rail   and 


NEW    DESIGN     HULLARD    42-lNCH     VERTICAL     TURRET      LATHE  — MAXI-MILL    TYPE. 


than  any  other  machine  tool  the  exacting  requirements  of  ex-  side  rail  for  the  saddles.  The  tilting  and  binding  of  heads  on 
treme  power,  continued  accuracy,  absolute  safety  of  operator,  the  rail,  due  to  cutting  strain,  is  thereby  prevented;  the  effi- 
great   rigidity,   convenience   of   operation,    freedom    from   break-    ciency  of  the  feed  works  largely  increased,  and  accuracy   fully 


age,  and  minimum  cost  of  maintenance,  which  are  the  demands 
of  to-day  and  of  the   future. 

A  study  of  this  fine  tool  impressively  emphasizes  the  high 
development  attained  in  its  design.  The  many  original  features 
embodied  are  the  result  of  the  builders'  long  experience  from 
the  original  production  of  the  vertical  turret  lathe  several  years 
ago  to  the  present  day,  and  in  the  improvements  which  have 
been  made  the   fact  is  quite  prominent  tliat  items  which  would 


maintained.  The  rail  and  saddle,  saddle  and  slide  are  solid 
square  locked  throughout,  no  bolted  on  gibs  of  inherent  weak- 
ness being  used,  and  all  adjustments  for  wear  are  made  by 
taper  gibs.  Tlie  ciuirc  general  arrangement  is  representative 
of  rigidity  to  an  unusual  degree,  although  in  a  casual  examina- 
tion this  is  somewhat  obscured  by  the  extremely  graceful  con- 
tour of  the  machine  as  a  whole. 

There  is  one  vertical  head,  which  will   face  44  inches,  with  a 


ordinarily   be   associated   with    secondary   importance   have  been  vertical  movement  of  27  inches,  and  one   side   head,  each   head 

accorded  equal  consideration   with  those  of  more  vital  moment,  being  independent  in  its  action,  both  as  to  direction  and  amount 

The  basic  strength  of  the  machine,  which   is  so  distinctive  a  of   feed.     The  two  heads  can  be  operated  jointly  on   work   of 

characteristic   of  the   Bullard  output,   is   primarily  in   evidence,  small    diameter    without    ii  terference.     An    absolutely    accurate 

The  base  and  column  are  cast  as  a  unit;  of  box  construction;  center   stop   is   provided    for    the   main    head,   which    is    so    de- 

internally  braced,  providing  an   exceptionally   rigid  member.     It  signed  as  to  permit  the  head  to  be  carried^djeyond  the  center  3 

will  be  noted  tliat   the  cross  rail  is  of  unusual   dimensions,  and  inches.     This  stop  mechanism  is  unique  in  design  and  does  not 

that  its  bearing  on  the   face  of  the  column  is  the  latter's  full  present  the  inherent  weakness  and  consequent  inaccuracy  of  the 

width.      It  is   secured   to   the   column   by    four  binding    bolts   at  ordinary  center  stop.     The  swivel  base  of  the  main  head  has  a 

the  extreme  points  of  the  bearing.     The  side  rail  has  the  form  diameter  equal  to  the   full  width  of  the   saddle,   being  secured 

236 


June,  1911. 


AMERICAN    ENGINEER    AND    RAILROAD     lOURNAL 


237 


thereto  by  numerous  binding  bolts,  thus  adding  an  element  of 
unusual  strength  to  these  parts.  Angular  adjustment  up  to  45 
degrees  on  either  side  of  the  vertical  center  is  obtained  by  a 
system  of  gearing. 

The  turret  is  16  m.  diameter,  with  five  faces,  the  steel  bushed 
holes  therein  being  2^  in.  diameter.  Being  set  at  an  angle 
the  turret  will  swing  large  tools  clear  of  the  slide.  It  is  re- 
volved by  the  lever  plainly  shown  in  one  of  the  illustrations, 
one  turn  being  equal  to  each  face  of  the  turret.  The  turret 
slide  has  an  exceptionally  broad  bearing  on  the  swivel  base,  and 
is  also  provided  with  the  type  of  guide  bearing  previously  re- 
ferred to.  Special  provision  is  made  for  maintaining  alignment 
with  the  center  of  the  table.  Half-boxes,  secured  to  the  turret 
by  two  binder  bolts,  bear  on  the  split  steel  bushings  in  the 
turret  holes,  securely  holding  the  shanks  of  tool  holders,  boring 
bars,  etc.  As  no  frictional  binder  is  sufficient,  however,  to  re- 
sist the  twisting  strain  set  up  by  a  heavy  cut,  a  pin  of  large 
diameter,  located  at  the  inner  end  of  the  turret  holes,  enters  a 
slot  in  the  end  of  the  bar  or  tool  holder  and  acts  as  a  driver. 
The  tool  holder  may  be  partially  withdrawn  and  disengaged 
from  the  driving  pin  to  properly  set  a  tool  for  cutting  at  or 
near  the  center,  which  is  not  possible  with  a  key  or  key  way. 

The  side  head,  which  does  not  swivel,  has  a  vertical  move- 
ment of  28  in.  and  a  horizontal  movement  of  21  in.  The  maxi- 
mum distance  from  the  table  to  the  underside  of  the  cross  slide 
is  25  in.  Quick  hand  movement  in  all  directions  is  provided, 
also  means  for  making  fire  adjustment,  independent  of  the 
feed  works.  A  four-faced  turret  holder  on  the  side  head  ob- 
viates the  necessity  of  a  constant  change  of  tools,  and  1J/2  in. 
by    I  y^    in.   tool   steel  may  be  used. 

The  table  is  driven  through  accurately  planed  bevel  gearing, 
having  a  special  tooth  form,  which  has  a  rotative  effect  only. 
Experiments  extending  over  a  period  of  many  years  have  proved 
the  bevel  drive  to  be  superior  to  the  spur  drive — notably  in  the 
smoothness  of  the  cut  and  the  absence  of  chatter  and  tool 
marks.  The  table  spindle  is  of  the  standard  Bnllard  type,  as 
shown  in  the  sectional  drawing,  having  an  angular  thrust  bear- 
ing of  large  diameter,  the  side  strains  being  absorbed  by  ver- 
tical cylindrical  l)earings  of  exceptionally  ample  proportions. 
All  bearings  are  accurately  and  concentrically  ground  on  a 
special    machine,    designed    and    built    for    this    specific    purpose. 
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through  two  systems  of  selective  sliding  gears,  one  of  which  is 
illustrated,  and  poshive  clutches.    Only  rears  transmitting  power  i 
are  in  mesh — no  power  being  consumed  by  idle  running  gears,  i 
It  may  be  of   interest  in  this   connection   lo   meition   that   alloy 
steel  gears,  specially  heat  treated,  are  used  throughout  the  en- 
tire driving  and  feed  train  of  this  machine,  with  the  single  ex-  j 
ception  of  the  table  gear,  which  is  of  such  proportions  that  it  ; 
cannot  be  successfully  heat  treated.     A   special  alloy,  however,  ? 
having  exceptional  wearing  qualities  in  an  unhardencd  state,  is  ; 
used  in  this  gear.  | 

A  muhiple  speed  clutch  disc,  readily  adjustable,  is  mterposed 
between  the  main  driving  shaft  and  the  primary  speed  change 
device,  and  the  members  running  at  constant  speed  its  efficiency 
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TABLE     SPINDLE     AND     LUBRICATION. 

The  spindle  journals  are  of  cast  iron,  scraped  to  create  a  bear- 
ing on  the  spindle.  No  adjustment  is  required  and,  therefore, 
IS  not  provided.  The  entire  spmdle  is  immersed  in  oil,  which 
is  supplied  in   the  manner  to  be  described. 

With  the  main  driving  pulley  running  360  r.  p.  m.,  the  follow- 
ing 12  speeds  are  mechanically  obtained:  3.1,  4,  5.5,  7.1,  9,  11, 
16,  20,  2"/,  34,  46  and  60  r.  p.  m.     The  speed  changes  are  eflfecten 
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does  not  vary.  The  brake  parts  are  integral  with  the  driven  . 
member  of  the  disc  clutch,  and,  while  runnmg  at  constant  - 
speed,  have  a  constant  braking  value,  regardless  of  table  speed,  i 
The  clutch  and  brakes  are  operated  by  one  lever,  the  engaging^ 
of  one  disengaging  the  other.  Anyone  of  the  four  primary 
speeds  may  be  selectively  engaged  by  means  of  a  second  lever, 
and  the  secondary   speed  changes  are  obtained  in   like   manner. 

The  controlling  levers  are  positively  interlocking.  The ' 
clutch  must  be  released  and  the  brake  engaged  before  a  speed  ' 
change  can  be  made.  A  complete  engagement  of  gears  for 
any  speed  is  necessary  before  the  brake  can  be  released  and 
the  clutch  re-engaged.  This  system  of  interlocking  does  not  in 
any  way  interfere  with  rapid  manipulation,  and  it  serves  as  an 
absolute  safeguard  against  breakage  due  to  careless  handling. 
The  location  of  all  operating  levers  and  handles  in  a  position 
convenient  to  the  operator,  as  is  clearly  shown  in  the  illustra- 
tions, affords  an  important  factor  conductive  to  greater  out- 
put. Centralized  control  permits  the  operator  to  concentrate  on 
productive  effort,  which  is  not  interfered  with  by  unnecessary 
steps  from  one  part  of  the  machine  to  another.  The  number 
of  table  revolutions  per  minute  may  be  instantly  ascertained 
from  a  direct  reading  indicator  incorporated  in  the  interlock- 
ing device. 

Among  the  many  meritorious  features  of  improvement  which 
may  be  found  in  this  machine,  the  refinement  to  which  the  feed 
works  and  details  have  been  brought  is  worthy  of  special  con- 
sideration.    The   feed   works   for  each   head   are   entirely  inde- 
pendent, and  so  located  as  to  be  conveniently  operated.     Feeds 
for  both  heads  are  positive  and  independent,  and  have  8  charge- 
ranging    from    i/g6   in.   to   JX    in.   in   all   directions.     The    feed 
changes  arc  instantly  obtained  by  turning  a  knurled  wheel,  and 
the  amouiit  of  feed  per  revolution  is  indicated  on  a  direct  read 
ing  index  plate  on  each  feed  box.     The  feed  is  engaged  or  dis 
engaged,   or  change   made   from   vertical  to  cross   feed,  or  vice 
versa,   by   engaging   tlie   centrally   located   drop   worm   gears   on 
the  end  of  feed  rod  and  feed  sc-ew.     Safety  devices  which  are 
incorporated    in    each    feed    works    insure    against    breakage    of 
gears  or  mechanism  by  careless  handling  of  the  heads. 

The  machine  is  most  thoroughly  provided  with  information 
readings  for  the  operator.  An  accurately  graduated  scale  is 
attached  to  the  main  turret  slide,  and  a  similar  scale  is  made 
part  of  the  cross  rail  face.  A  scab  is  also  attached  vo  the  too 
:^lide  of  the  side  head;  these  scales  proving  of  material  as 
s  stance   in   the  setting  of   tools.      Index   dials   accurately   grad- 
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Highly  Developed  Vertical  Turret  Lathe 
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The  ci-eiit  rn!nge"  of  woriv' tMt  criti -be  pcrfuniu'tl  f ni  the  ver- 
tical lurrct  lathe  is  ])r(iijahly  nut  fully  ;ii)j>rcci;Ui<l  t)y  those 
\vHo  art  not  sufticicntly  »«iiiiliar  with  its-  vtsv'S,  Almost  anything 
that  air  ordinary  lathe  can  do,  and  nnich  it  cariimt  perform,  is 
iiamHe.d  on  this  class  of  niachiiie;  usually  in  a  nuich  shorter 
lifiu-,  and  iti'  a  tnbrcv^atis factory  ni^ni'xr,  The  ^J- inch  vertical 
ti^n^tlHtlic.  hetei^v  HlU>ll-ate(i  V  thv-  Intcst  pf<i«ii»tt' in  tliis  line 
of  the  Hnllanl  >Jac?n'i  e   jVi.l  Co/of  Briiliiei)  iVt.  Cutni..  \vho  for 


ftf  an  inverte(t  K-tier  'i.."  Tk  iusi  Mcnrely  'fns'teifc<t  to  tlic  c  ■hnnn 
and  hcd  liy  hve  hindin;.;  hi  U>,  so  located  as  to  .yive.  niasinnnn 
rJiLiidity.  liie:  Cross  imd  side  rails  toyctlier  i6r«i.n'.>t«ti.t- ha\  ing 
verticil  adjnsinient  l.i.\  power  of  14  inches,  nio  niaxininni  efti- 
eiency  uf  ih..-  vertical  slidv  is,  thus  niiiUe  ayriilahU-.  jai  vy<."fU  of 
variotis  lcni.ith>.  '■'  ■■',  ■■"'■  '  ,•■'-••' ."^  ■■•■•■.■-.;■''■/■■•..  '■,  ^-M^"]  ■'■■'■■'  '■':''< 
i  Iir  uuidi-  hearin:;  for  liic  rail^  on  llu'  c  l-nnu  anVl'lieii  iias 
.iirial    Icn.ytlT    in    iirojionion    lo    it-    widtl'.    ^"in'ini;    iHTjnancncy 


svveralv  years    have   hecn    develophitr    and    nerxVcliuiJ    the    type,     of   alitiimient    in    tin'    \(rtical    nio\i.nieit    of    tlicse   p.'irts.    .  rite 
lii  itiC;.  prest-iit'tbrm -it  Miay-^bt\safe!^y^  same   type   of   uniiii-  luariu^   is   ]pro\i(icd   mi    the  cros^-VaH'-jitid . 
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tlian  any  othir  inaclinic  tool  the  exactin<i  reiiniremcnt.-  of  ex- 
treme power,  continued  accuracy,  ahsolutc  safely  of  operator, 
«;rv<'H  riyiflity.  Convenience  of  operation,  freedom  from  break- 
:aj*t',  ;jihI  niininium  eofMt/ of  maiutetiaiice,  whicli  arc  tlie  demands 
of  ti>  tfay  and  of  the   future. 

A  sintly  of  this  tine  tool  iifjpressivcly  ciniiliasi/cs  tlu-  hii;li 
developmcnl  attained  in  its  desijtu-  The  many  oriiiinal  features 
imhodiiil  are  the  result  of  the  builders"  h-n-  e.Niieriencc  from 
the  original  production  of  the  vertical  turret  lathe  >everal  years 
asQ  to  the  i)resent  (lay,  and  m  tiu-  improvcnunis  which  liavf 
been  made  ihv  fact  is  unite  prominetn  that  items  wliieh  wouM 
ordinarily  be  associated  with  secondary  imitortanee  ii;i\e  been 
accorded  equal  consideration   with  thoe  ni  more  vital   moment. 

The  basic  .strcntrthof  the  machine,  vvbich  is  so  distinctive  n 
characteristic  of  the  liullainl  output,  is  i)rimarily  in  evidence. 
The  base  and  cohfmn  an  cist  a«  a  imit :  of  box  construction: 
internally  braced,  providing  an  excxi>lionally  rijjid  member.  It 
will  be  )mtcd\th,aplI4\'ctf)^!s'  rail  is"  (>f  umiMial  dinieisions,  and 
tliat  its  hearJTt.u  on  the  face  <  f  tlu'  colmnn  is  the  latter's  full 
width.  It  is  .secured  to  the  colmni  liy  four  bindini.;  lirdts  at 
the  extreme  pciits  of  tl  »    lu.iriii'j.      Me   side  r;iil  has  tlie   form 


side   rail   feir   tiie    -addles,     'i'lie   tiltini>   ;ind   liindinsi   of    heads  on 
the   rail,  due   li>   cntiini;    "train,   is   thereby   pn  vented;   tlie   effi- 
ciency- of   tiie    feed   works   larijely   increased,   .ind    accuracv     fully 
maintained.       Ilu     r.iil    .imi    s.iddie.    saddK-    and    slide    are    solid 
s(in.ire   locked   tiiroiitilioui.  no  bolted  on  jiil)S  of  inherent    weak- 
luss    l,eint>    used,    aiul    all    adjistnicnts    for    we.'ir    .are    ma<le    by.- 
t.iper    iiih>.      Il'.e  \ntire    jielieral    ;i:r;mi;emrnt    is  .  repTCseiitative;,■ 
of  ri.yiiiity  to  ;in  niii.s\i;il  de.uree.  .althoniib  in  a  Casual  e\amin;i-y;: 
tioii   this   is  somewli.U   oloeiired  by  the   eMreinely  jsracehil  coti^i'' 
tour  of  the   machiiir  as  a   whole.  ',.       '     ';     ■-';■.■'  ',. 

riiere  is  one  vertical  he.id.  wiiicli   will    fact;  44- incites;  with -a''. 
vertical   movement    of    jj   inches.   ;ind   one    vide    he.ad,   e.tcl;    he;id 
iieiiii;   independent    in  its  .iction,  hoth  as  to  direc'.ion  .iiid  ;inii  iitU 
of    feed.       The    two   luads    cim    he    operated    jojuily    on    work    of'- 
sm.ill    diameter    \\ill;oi;l     ii  lerfeiaiice.       .\ii    absi.lmely    accurate 
ceiitvr    stop    is    jirovided    for    the    main    head,    which    is    so    de-   . 
siuned  as  to  permit  the  lu'.id  to  In-  carried  lieyond  the  cei.ter'  3  ' 
inclus.     This  stop  nuchani-m  is  imicp-.e  in  design  and  ;i.lciit->:jlot'-. 
])resem   the  iidierent  weakness  and  consecptent  iiiaccur:!cy,of'  the 
ordinary  center  stop.     The  swivel  base  of  the  main   luad  I. as  a 
liiameter   equal    to    the    full    width    of    the    saddle,    biini;    -trured 
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thereto  i)y  iiumcriuis  binding  liults,  lliu^  .Khlins^  an  clinu-nt  of 
unusnal  strength  to  these  parts.  Angular  adjr.stnient  up  to  45 
<le:-;rees  on  either  side  of  the  vertical  center  is  obtained  by  a 
system  of  gearing. 

■  'llie  tirr^i  i^  10  ni.  diameter,  with  five  faces,  fTic-;stcvl, bushed 
hole-  tlurein  behlg  2M  '"■  diameter.  Being  set  at  an  angle 
the  turret  will  swing  large  tools  clear  of  the  slide.  It  is  re- 
volved by  tiu-  lever  plainly  shown  in  one  of  thv  illustrations, 
one  turn  being  equal  to  each  face  of  the  turrit.  liie  turret 
slide -lias  an  exceptionally  broad  jjearing  on  the  swivel  base,  and 
is  also  pt'ovided  with  the  type  of  guide  bearing  previously  re  ; 
lernci  ..t^.i.  Special  i)rovision  is  made  for  maintaining  alignment  , 
with  tile .  cci'ier  oi'  the  table.  Half-boxes,  secured  to  the  turret 
by,'tw<>  bindei-  bbhs,  bear  <>u  the  split  steel  bushings  in  the 
tuiTet  fiole.s.  -ectirely  holding  the  shanks  of  tool  lioldt  rs,  bofiiig 
bars,,eU%  As  no  frictional  binder  is  suliicieiil.  however,  to  re- 
sist th^  twistiiig  strain  set  up  by  a  heavy  cut^  a  pin  of  large 
diameter,  located  at  the  imier  end  of  the  turret  hok's.  enters,  a 
slot  in  the  end  of  the  bar  or  tool  hobler  ami  arts  as  a  driver. 
The  tool  holder  may  be  partially  v.ithdrawn  and  disengaged 
.  froiir  the  -flriving  pin  to  properly  set  a  tool  for  cutting  at  or 
;  ilcar  ihe  crntcr,  which  i»  not  possible  with  a  key  or  key  Vii.y. 
.The  sitie  head,  which  does  not  swivel,  has  a,  vertical  m<  >  vv 
rhent  of  ;2H  ill-  and  Jt  horizontal  mnvejiicnt  of  .21  in.  The  niaxir 
jliuUi  distance  fronv  the  table  to  the  underside  of  the  cross  slide 

•  is  25  in.     Ouick  hand  movement  in   all   directions  is  provided, 
also-    intaiis    U>T    making     fire    a<ijnslment,    indepi-ndeiit    of    tlie. 
Iced  work?:..  A.  four-faced  turret  holder  on  the  side  hcatl  o.b- 
viates  the  necesstty  of  a  constant  change  of  tpols,^aiwlt'/^iir.  • 
by    J ';    in.   tool  steel   may  be  used. 

•  1'he  table  is -ilriVen  through  accuraulv  planed  bevel  geariixg, 
liavinyii  special  tooth  form,  which  has  a  rotative  effect  only. 
IC\perin)eivt>  extending  over  a  period  of  many  years  have  proved 
the  bevel  drive  to  bt?  superior  to  the  spur  drive— notably  in  the 
-smoothness  of  the  cut  and  the  absence  of  chatter  an<l  topi 
mark-;.  The  table  snindle  is  of  the  standard  Rt-llard  type,  as 
sliown  in  the  sectional  drawing,  having  an  angular  thrust  bear- 
ing of  large  diameter,  the  side  strains  being  absorbed  by  ver- 
tical cylimlrical  be  •iriiis.'s  .of  .cxceptinnally  aniide  proportions. 
All.  In.-ariiigs  are  accurately  and  coucentrie.dly  ground  on  a 
>4ivctal  ^  niiichjue,   desigi!c<l   and   .built    for   Uiis  ,  siiecific   purpose, 


ihriiugii  tu" I  systems  >>i  si.Kei;vt-  >liding  ;- e.trs.  one  ot  which  i*  . 
illustrated,  and  ]>ositi.e  chitchiS.  Only  Vears  tr;tns'uitting  power.'..-" 
:4rfe  in  mesh--n0  pi  wer^  being  <<msrijire|l  .Uy .  illc  n-nning  gears. 
It  may  be  of  interest  in  this  e<innectioti  ;«.  Y.-e  ti<n  that  alloy  ; 
steel  gears,  specialty  Iveal  treated,  are  tised  tl.rqu.uhout.  tbc  en-,- 
tire  driving  and  fi'ed  trah»  of  this  niachiiK>. -  w  itli  tlic  SMiKle  e*:  J ' 
ctption  of  the  talile  .gear;  which  is  of  sucJi  proportions  that  it  ■ 
cannot  be  successfully  litat  treated.  A  special  alloy.  howevef.V.' 
having  excepti-iial  wearii'g  qualities  in  an  uuliardcned  state,  is' • 
used  in  this  «ear;  .^-      , 

A  multiple  speed  clutch  disc,  readily  ailii^stable.  is  mterpo>od  -.: 
bctAvccn  the  main  driving,  shaft  and  the  primary  siKvd  change  •; 
device,  aiid  the  membi-rs  rimnimj  at  coiT-tant  sixvd  its  ifticiviic>'   ; 
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:  yl"iu;  spiiiiiie  are  oi  cast  iroiJ,  scr^qn-d  to  Cft^ie^  a:  bear- 

ing  on  the  spindle;  No  adjustment  is  required  and,;  therefore, 
.  :'is  not  provided.  The  entire  spuidle  is  immersed  in  oiJ,  which 
0    .is  supplied    in    the  manner   to   be  deseribed. 

vVVVith  tlie  main  driving  pulley  ruiming  360  r.  p.  in.,  the  follow 
'      ing  1.2  speeds  are  mechaiiically  obtained :  3.1,  4,  5.5*  /.!>  9.   il, 
16,  2Q,  27,  34;  46  and  60  r.  p.  m.     The  speed  changes  are  effecteri 


"d«>es  not' vary.    ■The  brake   part-   are  iniegral   with  the.  driven  ■ 
iiiember    of    the    disc    clutch,   and,    while    running    at   constaiU 
speed,  have  a  constant  braking  vaki^,  regardless  of  tabic  speed.  ?; 
Ihe  clutch  and  brakes  are  operated  by  one  lo\tr.  the  engaging   • 
of    one    disengaging    the   other.      Anyone   of    liie    four    primary 
speeds  may  be  .-i.ltctrvely  engaged  by  meatvs  of  a  second  le-ver. 
and  the  secondary  >pecd  clianges  are  obtained  in  like   manner,.' 
The     controlling     levers     are     ]K)sitively     inierlockijig.       The  " 
clutch  mu>t   be  releasyd  and  the  brake  engaged  before  a  speed 
change   can    be   niadc.;  ;  A=  coiinpiete   eiigajiemcrit   of   gears    for 
any  speed  is   Ut'cessary  before   the  bnike  eatt  he   released  and 
.the  clutck  re-engageil.     '1  his  system  of  interlocking  docs  not  iji 
atiyway  inter  iVrc  with  nipid  mauipuiatinn.  and  it  serves  as  an 
absolute   safeguard  agahisl  breakage  due  to  qureless  handling. 
•Ihe  I'lcatidii  <»f  all   uiK-r.-iting  lever>  and  handles  in  a  iiosiliou 
convenient  to  the  ojierator,  as   is.  clearly  >howiJ  in  the  illustra- 
tion's,  aflrords   an    imiKirtaiTt    factor    coiiductive   to  greatcT  «Hit- 
IMit.    Centfali/'ed  control  sjxrmits  the  operator  to  euttfeiitrate  on 
proxluctive  etfort.   which    i^   not  interfered   with  by   umHcessary 
steps    from   one  part   of-  the   inaciiine  to  another.     Ihe  number 
o{   ta^^le   revolutiohs^ci^  Minute  inay  be  .ijistaiitly  a'scertained 
from   a  <lirec-i  reading   it:dicator,  inc»>tiK'rated  in  tlie .  ifttfrlotk 
ing. device.  ■  .' ■;    "    /'  '  ::_■'./         :•■'.''■''- ^' 

Among  the  many  ineritttfious  features  "of  imiirfiyeHient  which 
;tnay  be  found  in  this  nwchh.e,  the  reHiicincntfeVwhieh  the  feed 
;  works  atid  detail-  h.ive  been  brongbt  is  uHirtbV  '.f  sjMcial  con 
.  >i<Ieration.      I  he   feed  ,  works    for  yach   head   are   entirely   ipde 
;  pendent,  and  so  located  as  10  liie /  convetuentjy  operated.'    Ft'vds 
foi"  both  lii-ruls  are  positive  and  independent,  and  have  K  c"  at  ges. 
rangiiig    from   j /j;6   in.   to  :?  >    in.    in    all    direciionv.     Thv    feel 
changes  are  iasianily  obiaiHe<l  by  turning  a  knurle*! wIk-cI.  and 
tire  -  auiiiii:?  it ; « Vf  f  e  vd  i>er  rcx'ohttioti  is  itwlicaled  ijti  ft  direct  rea  d 
ing  index  pl.ite  on  each  fved  1k->ii;     Tli^vfeed  is  ei>gaged  or  <lis- 
engaged.  «ir  change  nvfidi^  ir<»in   vertical  .t<j  cross  feed,  c»r  vice 
'Versa,   by   engaging   tlur  :<'eiU  rally  .bcalcddfj^)^^^^^^^^^^^^  on 

:the  end  of  feed  rod  ai^'d '  f ivd.  gc.^cw,^  ';^ 
incoqiorated    in    i:abvitvxl    work>    jiisiire    .igaiti-.t    breakage    of 
gears  or  jnechanisml>>-  careless  lt?+;ullingot  the  iiead>..  ^ ,  \ 

The  macbinc   is   inost  tln^roiighly  provided   with   hi€orniati< 'ii 
readings    for  the   oper.ttor.  '  An   •'iccitrately   graduated    scale 
attached  to  the  main  turret  slide,  and  a   siinilar   scale  is  ina<le 
part  of  the  crOss  rail  face.     A  scalv  is  also  attached  10  tlu'  too! 
:-lttle   e)f.   the   side   heM;';thes«;^; scales  .]^  ;inuteria1    .■ 

.<'siaijce  til  tlie  setting  of  tt»ol(:/ritidex  dials  :scct»rati^ 


233 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


June,  1911. 


ated  in  thousandths  of  an  inch  ?re  mounted  on  the  feed  rods  of 
both  main  and  side  heads.  These  dials,  being  of  large  diame- 
ter, have  the  graduations  widely  spaced  and  hence  are  excep- 
tionally distinct  and  readable. 

Observation  stops,  bearing  numbers  to  correspond  with  those 
on  the  faces  of  the  turrets,  are  adjustably  mounted  on  gradu- 
ated scales  and  micrometer  dials,  and  are  invaluable  m  the  du- 
plication of  various  sizes.  They  do  not  present  the  limitations 
and   objectionable    features,    mechanicrl    and    otherwise,   of    the 


MICROMETER    DI.ALS    .AND   OBSERVATION    STOPS. 

automatic   feed   trip,   which  can  be   set    for  one  dimension  only, 
and  is   undependable   for  accurate  reproduction. 

An  original  conception  which  has  been  worked  out  in  a  thor 
oughly  practical  manner  may  be  found  in  the  substitution  of 
hand  wheels  for  crank  handles  on  the  rod  and  screw  of  the 
main  head.  These  parts  of  course,  revolve  rapidly  when  power 
traverse  mechanism  is  engaged,  and  crank  handles  would  be 
dangerous.  The  hard  wheels  which  are  mounted  on  sleeves 
secured  to  the  rod  and  screw  are  free  to  make  a  partial  revo- 
lution on  the  sleeves  before  l)ecoming  engaged  therewith,  the 
engagement  imparting  a  hammer  action  similar  to  a  hand  tap  on 
the  end  of  a  crank  handle.  The  arrangement  of  this  part  per- 
mits of  the  very  finest  tool  adjustment. 

The  particularly  appealing  feature  in  this  design  is  the  "con- 
tinuous flow"  system  of  lubrication  which  is  incorporated  in  the 
Bullard  vertical  turret  lathes.  Through  it  the  power  efficiency 
is  increased,  as  frictional  loss  in  gears  and  bearings  is  mate- 
rially reduced,  and  the  cost  of  maintenance  is  correspondingly 
lessened  by  the  elimination  of  wear.  A  study  of  this  oil  system 
in  its  entirety  must  impress  as  being  the  most  adequate  yet 
devised  in  connection  with  power  tools.  The  increase  in  pro- 
ductive time  is  considerable  as  the  operator  is  relieved  of  the 
daily  filling  of  numerous  oil  holes  and  cups. 

The  base  of  the  machine  forms  an  oil  reservoir  to  which  all 
of  the  oil  is  returned  after  passing  through  the  various  bear- 
ings and  gear  boxes.  Submerged  therein,  and  direct-connected 
to  the  main  driving  shaft,  is  a  gear  pump  of  more  than  ample 
capacity,  which  delivers  the  oil  to  a  distributing  reservoir  lo- 
cated on  the  outsde  of  the  column,  at  such  height  as  to  insure 
sufficient  head  for  the  free  flow  of  oil  through  the  ducts  lead- 
ing therefrom  to  the  bearings  and  individual  reservoirs,  in  which 


the  gears  revolve ;  the  excess  oil  pumped  to  the  distributor  be- 
ing returned  to  the  sump  by  an  overflow  pipe.  The  oil  sights 
in  the  ducts  are  unique  in  that  the  free  flow  of  oil  is  clearly  in- 
dicated in  two  ways— by  the  size  of  the  oil  column  passing  the 
opening  if  the  pipe  is  clear,  and  by  the  overflowing  at  the  open- 
ing if  the  pipe  becomes  stopped  up. 

The  sectional  drawing  clearly  indicates  the  construction  of  the 
table  spindle  and  the  method  of  lubricating  this  member.  The 
lubrication  of  the  table  driving  gear  and  pinion  is  also  shown. 
All   gearing  is  constantly  immersed  in  oil. 

The  maximum  pressure  permitted  on  the  table  is  75  pounds 
per  square  inch,  which  would  imply  a  solid  body  of  iron  the 
full  table  diameter  and  maximum  height  of  turret.  Under  the 
severest  conditions  no  more  pressure  can  be  imposed  than  62.9 
pounds  per  square  inch,  only  about  one-third  that  borne  by  a 
single  locomotive  driving  journal.  The  flow  of  oil  to  bear- 
ings is  .OJ  quart  per  square  inch  per  minute,  or  one  quart  to 
50  sq.   in.   projected   l)earing  area. 

.\  10  h.p.  constant  speed  motor,  having  a  speed  not  to  exceed 
1,200  r  p.m.,  may  i)c  mounted  on  a  bracket  at  the  rear  of  the 
machine  and  connected  with  the  driving  pulley  by  belt.  The 
machine  being  self-contained,  no  expensive  foundation  is  re- 
quired.    The  net  weight  on  the  floor  is   18,500  lbs. 


From  Ql'esec  to  Florida  Without  Change  of  Cars.— Exca- 
vation for  the  foundation  of  th(  $20,000,000  bridge  and  via<luct 
of  the  New  York  Connecting  Railroad  has  started,  and  the 
work  of  building  the  three  miles  of  bridge  work  and  the  three 
miles  of  railroad  on  lar.d  that  are  to  connect  the  Port  Morris 
yards  of  the  New  York,.  Xew  Haven  and  Hartford  Railrorid 
with  the  Long  Island  and  Pennsylvania  systems  in  the  Sunny- 
side  yards  will  l)egin  as  soon  as  the  foundations  are  completed. 
.\s  passenger  trains  will  go  direct  to  the  entrance  of  the  Penn- 
sylvania tunnel  in  the  Sunnysidc  yards,  it  will  be  possible  to 
transport  passengers  witboiit  change  of  cars  from  Quebec  to 
Florida. 


Location  of  the  New  Haven's  Xew  $2,000,000  Station. — 
Following  the  placing  of  the  location  of  a  new  station  at  New 
Haven  in  the  hands  of  President  Mellen.  by  the  directors  of 
the  Xew  York,  Xew  Haven  and  Hartford  Railroad,  Mr.  Mellen 
has  issued  an  official  statement  to  the  effect  that  the  station  will 
be  erected  upon  the  water  front  near  the  present  depot.  The 
structure  will  cost  between  two  and  two  and  a  half  million  dol- 
lars. 


B.  AND  M.  to  H.we  Xew  Repair  Shop. — Decision  has  recently 
been  reached  to  locate  a  new  and  extensive  repair  shop  of  the 
Boston  and  Maine  system  at  Xorth  Billeric,  Mass.  The  plant 
will  approximate  $3,000,000  in  cost  and  will  employ  between 
1,200  and  1,500  men.  Proposals  were  received  by  the  company 
urging  the  location  of  the  shop  in  not  less  than  twenty-two  cities 
and  towns. 


The  Annual  Convention  of  the  Railway  Tool  Foremen's  As- 
sociation is  to  be  held  at  the  Wellington  Hotel.  Jackson  Boule- 
vard and  Wabash  Avenue,  Chicago,  111.,  July  nth  to  13th  inc- 
clusive.  This  Association  was  formed  by  Railway  Tool  Fore- 
men to  hold  a  meeting  each  year  for  discussing  subjects  per- 
taining to  railway  tool  work,  thus  attaining  Higher  Efficiency 
in   the   Railway   Tool    Service. 


It  is  Strange  But  Trie  that  it  should  be  so  difficult  to  per- 
suade the  owners  of  a  property  to  accept  greater  profits  with 
small  investments.  It  is  equally  true  that  the  Scientific  Man- 
ager will  find  it  more  difficult  to  educate  his  superiors  than 
his  inferiors.— D<7T/rf  Van  Alstync  before  the  Congress  of  Tech- 
nology, Boston,  Mass. 


The  Utah  Legislature  has  before  it  a  bill  making  it  com- 
pulsory for  railroads  to  grant  free  transportation  to  state  of- 
ficers, judges  of  the  supreme  and  district  courts,  members  of 
the  Legislature  and  county  sheriffs. 
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MALLET  LOCOMOTIVES  WITH  HOBART-ALFRBE 
VALVES  AND  CYLINDERS 


MEXICAN    INTERNATIONAL    RAILROAD. 


Early  in  1907  the  National  Railway  of  Mexico  purchased  6 
Pacific  type  passenger  locomotives,  which  included  an  example 
of  four  different  cylinder  arrangements  and  of  three  different 
valve  gears.  One  locomotive  was  of  the  Cole  balanced  com- 
pound type  with  Walschacrt  valve  gear ;  one  was  a  simple  loco- 
motive with  the  Alfree-Hubbel  valves  and  cylinders  using  a 
Stephenson  valve  gear;  three  were  simple  locomotives  with  Ste- 
phenson valve  gear,  and  one  was  a  Baldwin  balanced  compound 
with   Stephenson   valve  gear.     These  locomotives  were  put  into 


and  are  similar  in  many  respects  to  the  2-6-6-2  type  locomotive 
built  for  the  Mexican  Central  Railway  in  1908  (sec  American 
Engineer,  December,  1908,  page  477).  They  are  equipped  with 
neither  a  superheater  or  reheater  and  a  simple  straightforward 
design  of  steam   piping  has  been  applied. 

The  Alfree  design  of  valves  and  cylinders  was  fully  illustrated 
and  described  on  page  334  of  the  September,  igo6,  issue  of  this 
journal  and  on  page  408  of  the  October,  1910,  issue,  where  tliey 
were  shown  in  connection  with  a  new  type  of  radial  valve  gear. 
As  was  explained  in  the  later  article,  this  design  of  valves  and 
cylinders  can  also  be  used  with  the  regular  Walschaert  valve 
gear  and  in  the  case  of  these  Mallet  engines  they  have  been  so 
arranged. 

Briefly,  this  type  of  valve  consists  of  a  large  main  valve  con- 
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MALLF.T    LOCOMOTIVK    WITH     HOnART-AI.FREE    VAI,VF..>;    AND    tVI.INnERS. 


service  on  the  same  division  and  after  being  operated  for  some 
time  they  were  given  a  complete  comparative  test  to  determine 
the  relative  efficiency.  Upon  the  completion  of  these  test  runs 
the  locomotives  were  again  put  into  the  regular  service  and  op- 
erated for  one  year,  careful  records  being  maintained  to  discover 
if  the  operating  results  would  check  the  ic^t  figures.  The  net 
result  of  this  work  was  the  determination  of  the  company  to 
apply  Alfree  cylinders  and  valves  to  a  number  of  consolidation 
locomotives,  five  being  first  equipped.  After  these  had  been  in 
service  for  some  time  it  was  decided  to  equip  more  of  the  same 
type  and  at  present  a  group  of  sixty  consolidation  locomotives 
are  being  fitted  with  cylinders  and  valves  from  the  Hobart 
Alfree  Company  as  fast  as  the  engines  go  through  the  shop. 
Furthermore,  when  it  was  decided  recently  to  purchase  20  loco- 
motives of  the  Mallet  type,  valves  and  cylinders  of  this  design 
were  again  specified. 
These  locomotives  have  recently  been  delivered  by  the  Baldwin 


structed  in  front  and  back  sections  cast  in  one  piece  with  a 
longitudinal  body,  the  latter  being  elliptical  in  cross  section.  This 
arrangement  permits  very  short  and  direct  steam  ports  and  acts 
the  same  as  an  ordinary  slide  valve,  being  set  with  the  same 
lead  and  given  the  same  lap  as  would  be  used  with  the  custom- 
ary construction.  In  addition  to  this  main  valve,  which  is  set 
at  an  angle  so  as  to  permit  room,  there  is  an  auxiliary  compres- 
sion valve,  which  is  of  the  piston  or  plug  type  and  is  operated 
from  a  separate  connection  on  the  combination  lever.  This  com- 
pression valve  simply  opens  and  closes  a  passage  in  the  wall 
between  the  cylinder  steam  ports  and  the  exhaust  passage.  It 
remains  open  after  the  exhaust  closure  of  the  main  valve  and 
permits  the  steam  to  escape  from  the  cylinders  to  practically  the 
end  of  the  stroke.  The  cylinders  are  so  constructed  as  to  give 
the  minimum  amount  of  clearance,  permitting  the  exhaust  clnsun- 
to  be  carried  up  to  a  very  late  point  in  the  stroke  and  still  give 
sufficient  compression  to  avoid  shock.     The  compression  valves 


ARRANGEMENT  OF   VALVE  GEAR  ON    MEXICAN   INTERN.XTTONAL   RAILWAY   2-6-6-2  TYPE   LOCOMOTIVE. 

Locomotive  Works  and  are  designated  as  Class  H   in  the  rail-       have  no  other  duty  than  to  simply  open  this  passage  to  the  ex- 


road  company's  classification.    They  are  designed  for  service  on 
a  line  having  curves  of  21   degs.  and  grades  of  three  per  cent. 


haust  at  the  same  time  that  the  main  valve  opens  its  exhaust 
and  to  remain  open  as  just  explained.     The  compression  valve 
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aled  in  tlioiisandths  of  an  inch  ;iri'  ni(ii:nti.(l  on  tlic  feed  rods  i>i 
Ixitli  main  an<l  <i(!i'  luads.  'I  lusc  di.'d.s.  hoiii);  of  lart^e  dianu-- 
tcr,  liavf  till-  v;r.idnaiions  widtly  spaced  and  heJlce  are  excep- 
tionally distinct  and  readable.  >'A'-- •,-••■  .■  .  'r; 
V; "Observation  stoi)S,  bcariiii;  nnnihors  to  correspond  witli  those 
on  the  faces  of  tlie  turrets,  are  adjustal)ly  mounted  on  itradu- 
ated  scales  and  microuieter  dials,  and  are  invalual)le  ni  tlie  du- 
pHvation  of  variui'S  sizes.  Tluv  do  not  present  the  limitations 
and    ohjectiunabU'    features,    inechanic;]    and    otlierwise,    of    the 


.'-•'•-;    .•.:..       Mil  KoMKlKK   1K.M.S.    .WK   ()l!sKR\  ATIUN    SToI'S,      .........•■; 

auttmiatic   feed  trip,   which  Can  be   set    for  one   dimension   only. 
and  is   undependable    for  accurate   ropr(>(lucti<ni.         -i;;::  ,..-•; 

An  original  conception  which  has  been  worked  oilt  in  a  thor 
oughly  practical  manner  may  be  found  in  the  ■iul)stitution  of 
hand  wheels  for  cra'ik  handlesoiv  the  rod  and  screw  of  tiie 
main  liea<I.  Ihese  parts  t)f  course,  revolve  rapidly  when  power 
traverse  mechaniMn  i>  en.s^ajied.  and  crank  handles  would  he 
danj(erous.  The  hand  wheels  wliich  are  mounted  on  "-leeves 
secured  to  the  rod  and  -crew  ,ire  free  to  make  a  partial  revo- 
lution on  the  sleev^'-  before  becoming  engaged  therewith,  tlie 
engagement  imi)arting  a  hannner  action  similar  to  .i  hand  taj)  on 
the  end  of  a  cnmk  handle.  'I'he  arrangement  of  this  part  per 
niits  of  the  very   finest  tool  a'l.instment.  '      ,   ;^'  .V'V"      . 

1  he  particularlv  appealing  feature  in  thi>  dosipn  is  the  "con- 
tinuous flow"  system  of  lubrication  which  is  incorporated  in  the 
Hullard  vertical  turret  lathes.  Through  it  the  power  efficiency 
is  increased,  as  frictional  loss  in  gears  and  bearings  is  mate 
rially  reduced,  and  the  cost  of  maintenance  is  correspondingly 
lessened  by  the  eliminatii'U  of  wear.  .V  study  of  this  oil  system 
in  its  entirety  must  impress  as  being  the  mo-t  adeciuate  yet 
devise<l  in  connecti<in  with  power  tools.  The  increase  in  pro- 
ductive time  is  considerable  as  the  operator  i.s  relieved  of  the 
daily  tilling  of  itunierous  oil  holes  aiul  cvips.    ••''•r  '^.v.j  •;  .^!' •."-^ 

The  base  of  the  machine  forms  an  oil  reservoir  to  which  all 
of  the  oil  is  returned  after  passing  through  the  various  bear- 
ings and  gear  boxes.  Submerged  therein,  and  direct-coiniecte»l 
to  the  main  driving  shaft,  is  a  gear  jujinp  of  more  than  ample 
capacity,  which  delivers  the  oil  to  a  distributing  reservoir  lo- 
cated on  the  oiitsde  of  the  column,  at  such  height  as  to  insure 
sufficient  head  for  the  free  flow  of  oil  through  the  ducts  lead- 
ing therefrom  to  the  bearings  and  individual  reservoirs,  in  which 


the  gears  revolve;  the  excess  oil  pumped  to  the  di>tril)Ut()r  be- 
ing returned  to  the   sump  by  an  overflow  pipe.      The   oil   sights. 
in  the  ducts  are  uni(|Ue  in  that  the  free  flow  of  oil  i-  clearly  in-;-", 
(heated  in  two  way>— by  the  size  of  the  oil  column  passing  th^-, 
opening  if  the  i>ipe  is  clear,  and  by  the  overflowing  at  tlu   open*'.:, 
ing  if   the   i)ipe  becomes   stopj)ed   up.  ■'  > 

The  sectional  drawing  clearly  indicates  the  con-truction  of  ;he:' 
table  spinill'.'  and  the  method  of  lubricating  this  member.  The.:.; 
lubrication  ot  the  table  driving  gear  and  pinion  is  also  sliOWji.'. 
AH   gearing   is   con-tantly   immersed  in   oil.  ■'  ■"    \::y '■■-.■:,■:} 

Tlie  inaxunum  i)res-ure  permitted  on  tlie  table  i-  7=  pounili- 
per  S(|uare  inch,  which  would  imply  a  -olid  l)ody  "f  ir>.-i  the/, 
full  table  diameter  and  maximum  height  of  turret.  L"n-k'r  ihc 
severest  coudition>  no  more  pressure  can  be  imposeil  tha'iT  di,^:-'; 
ponnds  per  M|uare  inch,  only  about  one-tliir<l  iliai  Ifcrtto  .))>•■  U^/ 
-ingle  locoinoti\e  driving  journal.  The  flow  of  •  tit .  to /: leaf-' ' ': 
ing-  is  .oj  (|nart  per  siiuare  incii  per  minute,  or  oiH-  i.iuart  ',t6...'.^ 
50   -(|.    in.    projected    l)earnig    area.  ;  ^   ■f/,;.;.  ■;,:;■.■'-,'••,•'•' ''y;-- 

.\    10  Ii.p.  constant    -peed  motor,  liaving  a   speed  not   to  excee»l';. 
i.joo  r  p.m..   may    he   mounted  on    a   liracket   at   the   rear   "f   the  ; 
machine    and   connected    with    the    driving    pulley   liy   itch.       1  he 
machine    being    self  contained,    no    expen-ive    foundation    is    rc;.-; 
(|uire(l.     'iiie   net   weiglu    on   the    lloor  i-    iS.^tX)  lb-.      ....:' ■.',..•■.■.:.  •,'.;.,■ 


1'kom  OiKiua  ro  l'"i.oKiii\  Wiiiioi  T  Ch.xnck  ni-  CaRs.— Esca-.'; 
\.iti"n  for  tile  fiiunti.ition  of  tin  $_'o.ooo.(xxi  bridge  and  viaduct/-' 
<<\  the  .\\\v  N'ork  ("onnecting  Railroad  ha-  started.,  .'nvl  tlte  ■ 
work  of  building  the  three  mile-  of  liridge  work  and  t'le  threx'k' 
mile-  of  railroad  ^n  lai.d  that  are  to  connect  the  F'ort-  Mrtrris  • 
yards  of  the  Xew  \<>rk.  New  Haven  .inil  Hartford  K;;-lro:ifl- 
with  the  l.ong  Island  and  I'lnnsylvania  sy-tenis  in  t'.«.  .Sunny--v 
-ide  vard-  will  begin  a-  -0011  as  the  foundation-  are  coniplett^tK-; 
A-  ])as-enger  tr;iins  will  go  direct  to  the  entrance  (if  the,  Ptiiiii-;.' 
-ylvania  tininel  in  the  Sunny-ide  yards,  it  will  l)e  po-sililV;.  t<»'. 
trans]iort  pa>ii'Ugvrs  withuul  change  of  cars  .from  Qijel^c.^_.to./ 
_-;Florida.     ■■■;'.x"p',\  :■'  -  .^^'■'■,'    ,  ' '  ^••■  ■^■■■r^  ■'."■-'.'■!:^-'-':'>-'-^^'.''-?^ 

".'    LiK.\TioN    OK   tiiK    Xkw     H.wkx's    Xkw   $j.ooo.oo6    STAjroN.— -- 
Following  the  jilacing  of  the  location   of  a  new    -tation  at   Xcw' 
Haven    in    the    li;nid-    of    President    .\lellen.    l>y    the    directors:  pf- 
the  Xew  York.  .Xew  Haven  and   Hartford  Railro:id.  .Mr,    .Mclleii 
ha<  issued  an  official  statement  to  the  effect  that  the  -tation  vvifl 
be  erected   upon   the   water    front   near   the   iire-ent   depot.      Fhe ; 
Structure  will  co-t  ])etweeii  two  and  two  and  a  half  million  dot-j - 
lars.  ..'..   .  ■•  f-iiv-  :'  •'■. . 


I'.,  \.\ii  .\l.  To  H.WK  .Xkw  KKrAik  Shop. — Deci-ion  has  rcveirtly 
lieen  reached  to  locate  a  new  and  e.xtensive  re|)air  sli-in  ■•{  the 
Ho-ton  and  Maine  <ystem  at  Xorth  Billeric.  Mas-.  The  plant 
will  approximate  $3.oof).ooo  in  cost  and  will  employ  between 
r,_'00  and  1.500  men.  Proposals  were  received  by  the  company; 
urging  the  location  of  the  shop  in  not  less  than  twenty-two  citie^  ' 
and  tuwijs.  .,;,.;'.;/. 


5  Tni;  .\nmai.  (.onvkntion  of  the  Railway  Tool  i'oremen's  A^~,.- 
-ociation  is  to  be  held  at  the  Wellington  Hotel.  Jackson  H<jit1^-:'; 
vard  and  Wabash  .\venue.  Chicago,  HI.,  July  nth  to  !,«h  inc-r/ 
elusive.  This  .Association  wa-  formed  by  Railway  Vcxi]  Fore-if: 
men  to  hold  a  meeting  each  ytar  for  discussing  -ubjects  per--  - 
taining  to  railway  tool  work,  tliu-  attaining  Higher  Efficiency.' 
in   the   Railway    r<H)l    Service.  .      .   ;./    '/ 


It  is  STkAxt.K  Rut  Tri  k  that  it  sluuild  be  so  difficult  to  per- 
suade the  owners  of  a  prrtperty  to  acceiit  greater  piofits  witli 
■small  investments.  It  i-  e<pially  true  that  the  Scientirk  Man- 
ager will  tind  it  more  difficult  to  educate  his  superiors  than 
his  inferiors. — David  /'<;;;  Alstyv.c  hcirrf  ihr  Cf>i'0>'c^'  V  I  cch- 
liology,  Boston,  Mass. 


The  Utah  LH:(;isi.ATtKK  has  befoti  it  a  hill  making  it  com- 
pulsory for  railroads  to  grant  free  transjiortation  to  -tate  )f- 
ticers,  judge<  of  the  supreme  and  di-triLt  courts,  members  o£ 
the   Legislature  and  county  sheriffs.  '  , 


Jink,   I'Jll. 
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MALLET  LOCOMOTIVES  WITH  HOBARTALFREE 
VALVES  AND  CYLINDERS 


';'•   MEXICAN     INTKKXATIONAI.    RAIKROAI). 


Early  in  1907  tlic  National  Railway  of  Mexico  purchased  6 
Pacific  type  passenger  IcHromotives,  which  included  an  example 
of  four  different  cylinder  arran>i;enients  and  of  three  different 
valve  gears.  One  locomotive  was  of  tlie  Cole  1  alanced  c<jm- 
pound  type  with  Walschacrt  valve  gear ;  one  was  a  simple  loco- 
motive with  the  Alfree-Hnbhel  valves  and  cylinders  using  a 
Stephenson  valve  gear:  three  were  simi)Ie  jncomotives  witli  Ste- 
phenson valve  gear,  and  one  was  a  IJaldwii  balanced  compound 
with    Stephenson    valve   gear.     The.se   IncMmntive*   were   ]nn    into 


anil  are  similar  in  many  respects  to  the  j-6-<)-2  l\pe  locon}'  live 
built  for  the  .Mexican  Central  Railway  in  lyoS  ( ^ee  .Xmkrkan 
ExGiNEER,  December,  i<)o8,  page  477).  They  are  eqnij>i»ed  with 
neither  a  superheater  or  relieater  and  a  simple  straight torwrard 
design  of   steam    pil)ing  has  been   applied. 

The  Alfree  design  of  valves  and  cylinders  was  fully  illu^tra^td 
and  described  on  page  334  of  the  September.  iyo6.  i<sue  of  this 
journal  and  on  jiage  40S  of  the  October,  igio,  issue,  where  th.ey 
were  sliown  in  conneclioTi  with  a  new  type  of  radial  valve  gvar. 
As  was  explained  in  the  later  article,  this  design  of  valves  aivl 
cylinders  can  also  be  used  with  the  regular  W'alschaert  valve 
gear  and  in  the  qise  of  these.  J^allel  eugincs  tliey  have  lK?<en  'o 
arranged.         _■ '■-  '     :',;      ^.:;-'!":  ■'  •  -V  :v  ;'^:-;  •  ':\^y,..'-   ■-■',■■  '^-■''\ 

Briefly,  this  t.vpe  of  valve  consists  «f  a  large,  ntain  valv«'cph? 


■':>■■-.■ 
-■■-'■.-,  ■■ 


M.VtI.KT    UHVKMOTIVK     WITH     llol!.\l{T-Al.l-Kt;K    VALVKS  ,  .^Nil  1  Vl.l  NhKK> 


,;^'.--'  .. 


.■•■.■■:\- 


:>■■      '.' 


service  on  the  ^allle  divi>ion  and  after  being  opeiated  for  some 
time  tliey  were  given  a  complete  ccmiparative  te-t  to  determine 
tiie  relative  eflicieiicy.  Upon  the  completion  of  these  test  runs 
the  locomotives  were  again  put  into  tlie  regular  >ervice  and  op- 
crated  for  one  year,  careful  reeotUs  being  maintained  to  discover 
if  tlie  operating  results  would  check  tlu'  le-i  ligir.'is.  1  he  net 
result  of  this  work  was  the  determination  of  the  company  to 
apply  -Mfree  cylinder^  and  valves  to  a  nmnber  of  consolidation 
locomotives,  live  being  first  equipped.  After  these  liad  been  in 
service  for  some  time  it  was  decided  to  e(|uip  inore  of  tiie  same 
type  and  at  present  a  group  of  sixty  consolidation  locomotives 
are  being  fitted  witli  cylinders  and  valves  from  the  Ho!)art 
Alfree  Company  as  fast  as  the  engines  go  through  the  shop. 
Furthermore,  when  it  was  decided  recently  to  purchase  jo  loco- 
motives of  the  Mallet  type,  valves  and  cylinders  of  this  design 
were  again  specified.  ■'.  ^^  f-^y^jtv   ;..  ;^\_  '.''  :C/..- 

I'hese  locomotives  have  recentlv  Ix-en  de1i\er(.<l  bv  tlie  I'laTdwin 


structed  in  front  and  back  sections  cast  in  one  piece  with  a 
longitudinal  body,  the  latter  being  elliptical  iir  cross  section.  This. 
arrangement  permits  very  <hort  and  direct  >team  ports  and  acts 
the  >ame  as  an  or<liiiary  slide  valve,  being  set  witli  the  -amc 
lead  and  given  the  same  lap.  as  w<mld  be  used  with  the  custom- 
ary construction.  In  a<ldition  t(.i  this  main  valve,  which  j^  >et 
at  an  angle  so  .as  to  permit  room,  there  is  an  auxiliary  compres- 
sion valve,  which  is  of  the  pisloii  or  plug  tyjK'  and  is  opera:td 
from  a  separate  connection  on  the  combinatioji  lever.  This  ccnn-! 
pression  valve  simply  oi»eiis  and  close-  a  pas-age  in  the  Wall 
between  the  c\  linder  >team  ports  and  the  exhaust  passage.  It 
remains  open  after  tjiKf  exhaust  closure  of  the  main  valve  atiiti 
permits  the  steam  to  escape  from  the  cylimlers  to  practically  the 
end  of  the  stroke.  The  cylinders  are  so  constructed  as  to  give 
the  miiiimiini  amount  of  clearance,  permitting  the  exhan-t  cL>-;:r- 
to  be  carried  up  to  a  very  late  jioint  in  the  stroke  and  still  give 
sufficient  compression  to  avoid   shock.     The  compres>ion  valves 


!'  •■;  //  --v" 


.  J!  ■':''■  I  •'  .  '■  ' 


';  .AkK A.NCKMI  NT   OK    V AI.VK   CIKAR   OX    MF.XIC.VN    INTEKNATIOXAL    RAILWAY    2-6-6-J   TVPK    I.CKO.MOTIVK. 


■Locomotive  Works  and  are  designated  as  Class   H   in  the  rail-       have  no  other  duty  than  to  simply  open  this  passage  to  the  ex- 

-iroad  company's  classitication.    They  are  designed  for  service  on      haust   at  the  same  time  that  the  main  valve  opens  its  exhaust 

a  line  having  curves  of  21   dcgs.  and  grades  of  three  per  cent.      and  to   remain  open  as  just  explained.     The  compression   valve 


■  J.    ■.  f 
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in  this  case  is  sV^  i"-  diameter  and  is  packed  with  broad  cast 
iron  rings  which  have  leakage  grooves  turned  in  them.  Refer- 
ence to  the  illustration  will  show  the  arrangement  of  the  gear  as 
fitted  to  operate  both  valves  properly  and  of  the  high  pressure 
cylinder  castings. 


VALVES. 

Kind    Hobart-Alf  ree 

Greatest  travel 6  in. 

Outside   lap    1  j/j    in. 

Inside    clearance,    H.    P 7/16  in. 

Inside   clearance,   L.    P }i  in. 

Exhajist  clearance,  compression  valve J^  in. 

Lead 8/16  in. 


A-- 


1---8---; 


^^^C'X,.. 


-c 


DETAILS    OF    CYLINDERS,     MEXICAN    INTERNATIONAL    LOCOMOTIVE. 


The  general  dimensions,  valve  setting,  etc.,  of  these  locomo- 
tives are  given  in  the   following  table: 

GENERAL  DATA. 

Gauge *  *'■  1^'  'U; 

Service    Freight 

Fuel ^" 

Tractive  effort 68,500  lbs. 

V\  eight   in    working   order 338,500    lbs. 

Weight   on    drivers 298,200     bs. 

Weight  on  leading  truck. 20,000    bs. 

Weight  on  trailing  truck. . .  .■.>,.. ^?.'l^^    u 

Weight  of  engine  and  tender  in  working  order 610,000  lbs. 

Wheel    base,    rigid „•„•  V    ■^'^  •    ' 

Wheel  ba'^e,  driving ^°  "•  A  T' 

Wheel  base,  total •  •  ■■*o  tt- 

Wheel  base,  engine  and  tender 79   »t.  2ya  •"■ 

RATIOS. 

Weieht  on  drivers  -i-  tractive  effort *-32 

Total  weight  -i-  tractive  effort aoVna 

Tractive  effort  X  diam.  drivers  ~  heating  surface in'oit 

Total   heating  surface  -i-  grate   area 'O.*0 

Firebox   heating   surface   -=-   total   heating   surface   per  cent .4.10 

Weight  on  drivers  -4-  total  heating  surface 63- '" 

Total   weight  -f-  total  heating  surface. In^t 

Volume  equivalent  simple  cylinders,   cu.   ft '^t^  nn 

Total  heating  surface  -=-  vol.  equiv.  cylinders o'o» 

Grate  area  -f-  vol.   equiv.  cylinders 3'«3 

CY  LIN  DISS. 
If-    J  . .  Compound 

Diamete;;;;;;;::::;.::::::::::::::--: "^*^!"- 

Stroke *'*'"• 


WHEELS. 

Driving,  diameter  over  tires 66  in. 

Driving,   thickness   of   tires 4  in. 

Driving  journals,  main,   diameter  and  length lO'/z  x  12  in. 

Driving  journals,  others,  diameter  and  length 10  x  12  in. 

Engine    truck    wheels,    diameter 28  54  in. 

Engine    truck,    journals 6  x  12  in. 

Trailing    truck    wheels,    diameter 28}4  in. 

Trailing    truck,    journals 6  x  12  in 

BOILER. 

Style     Straight 

Working     pressure      220  lbs. 

Outside   diameter  of   first   ring 80  in. 

Firebox,   length  and   width 124    1/16  x   78   m. 

Firebox    plates,    thickness fi  &  9/16  in. 

Firebox,    water    space 6  in. 

Tubes,  material  and  thickness Steel,  No.   12  B.  W.  G. 

Tubes,    number    and    outside    diameter 365-2  '/i    in. 

Tubes,   length    21   ft. 

Heating    surface,    tubes 4494  sq.  ft. 

Heating    surface,    firebox 207  sq.  ft. 

Heating    surface,    total 4701  sq.  ft. 

Grate    area    67  sq.   ft. 

TENDER. 

Tank Vanderbilt 

Frame «   x   4   in.   angles 

Wheels,    diameter     • ; ;  •  •  -f  ^  ?"■ 

Journals,    diameter    and    length "5^  't  /"  >"■ 

Water    capacity     9.000  K"^- 

Fuel    capacity     *.000  gals. 


June,  1911. 
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THE  McCLELLON  LOCOMOTIVE  BOILER 


There  are  three  features  which  take  precedent  in  connection 
with  an  ideal  boiler  for  locomotives,  viz.,  the  greatest  evapora- 
tion per  square  foot  of  heating  surface ;  highest  degree  of 
safety  and  lowest  cost  of  maintenance.  In  importance  these 
take  about  the  order  named. 

In  stationary  practice  the  water  tube  boiler  has  very  largely 
displaced  the  fire  tube  because  of  the  much  greater  capacity  per 


GENERAL   VIEW   OF   THE    MCCLELLON   BOILER. 

unit  of  weight  and  floor  area  with  this  type,  but  in  locomotive 
practice  the  so-called  water  tube  boiler,  which  usually  means 
water  tube  fire  box,  has  not  met  with  any  great  favor,  in  spite 
of  the  fact  that  thoroughly  reliable  tests  have  shown  it  to  have 
an  increased  capacity  in  the  same  sized  boiler  of  nearly  20  per 
cent.  This  lack  of  enthusiasm  over  the  water  tube  fire  box  is 
probably  very  largely  due  to  the  feeling  that  the  third  factor 
mentioned  above  has  suffered  to  an  equal  or  greater  extent  than 
the  first  factor  has  gained  and  the  advantages  cost  more  than 
they  are  worth.  So  far  as  is  known, 
this  fact  has  not  been  proven,  and 
it  is  doubtful  if,  where  properly  de- 
signed construction  is  used,  it  would 
prove  to  actually  be  the  case  in  reg- 
ular service.  Nevertheless,  the  three 
factors  mentioned  must  all  be  kept 
prominently  in  mind  and  none  of 
them  allowed  to  suffer  at  the  ex- 
pense of  the  others  in  the  case  of 
an  ideal  boiler. 

It  is  with  this  understanding  that 
James  M.  McClellon,  of  Boston,  has 
designed  the  boiler  shown  in  the  ac- 
companying illustrations,  which,  while 
it  incorporates  many  of  the  prin- 
ciples and  advantages  of  the  water 
tube  type,  differs  decidedly  from 
previous    designs    along    those    lines 

and  can  hardly  be  classed  as  a  water  tube  boiler.  This  design 
has  not  been  discovered  by  Mr.  McClellon,  but  is  the  result  of 
many  years'   experiment   and   investigation. 

In  general,  this  fire  box  consists  of  a  series  of  large  tubes 
flattened  on  two  sides  and  curved  to  different  radii  on  the  other 
sides,  which  are  placed  adjoining  each  other  with  the  flat  sides 


tubes  are  riveted  together  by  four  rivets  at  the  point  where 
the  ferrule  is  inserted.  At  the  tops,  the  ends  of  the  tubes  are 
formed  to  fit  the  side  of  the  drums  shown  in  the  illustration, 
and  here  again  a  ferrule  is  expanded  in  an  opening  in  the 
tube  and  drum  and  four  more  rivets  are  used  to  secure  the 
construction.  The  top  of  the  tube  is  closed  by  a  flanged  section 
or  head,  with  the  flanges  extending  upward,  the  rivets  being 
on  the  outside,  while  the  bottom  is  also  provided  with  a  similar 
head.  The  form  of  construction  at  the  bottom  consists  of  ex- 
tending the  sides  of  the  tubes  down 
and  bolting  them  to  the  regular  mud 
ring,  this  joint  not  being  steam  tight, 
as  the  Hanged  heads  riveted  in  the 
end  of  the  tube  hold  the  pressure. 

The  upper  section  of  the  fire  box 
consists   of    three    large    drums,   the 
center  one  being  egg-shaped  and  the 
outer  two  being  flattened  to  form  a 
connection    with    the    center,    which 
are   riveted    to   openings   flanged    in 
the  back   flue  sheet   and   are  closed 
with   bumped   lieads  with  or  without 
manhole  openings  at  the  rear.    These 
three  drums,  which  are  large  enough 
to  permit  a  man  to  work  inside,  have 
interconnecting   openings   fitted   with   expanded    ferrules   at   fre- 
quent intervals.    A  row  of  stay  rods  is  inserted  across  the  center 
drum  and  adjacent  drums  art-  riveted  together  at  the  ferrules. 

1  lie  back  flue  sheet  and  the  throat  sheet  take  the  form  of  the 
Bellpaire  boiler  and  are  secured  together,  giving  a  wide  water 
leg  in  the  manner  clearly  shown  in  the  illustration.  Staybolts, 
of  course,  are  required  for  these  flat  sheets,  but  at  no  other 
point  in  the  boiler  are  staybolts  used. 
The  opening  for  the  fire  door  in  the  back   head  is  arranged 


VIEW    SHOWING    TOP    DRUMS    OF     MCCLEELON    BOILER. 


by  simply  cutting  away  four  of  the  tubes  to  give  the  proper 
space  and  closing  the  ends  up  with  flanged  heads,  the  same  as 
are  used  at  the  top  of  the  side  elements.  The  bottom  sections 
are  provided  with  extra  circulating  openings  and  similar  open- 
ings are  arranged  above  the  fire  door.  In  the  case  of  the  back 
hjad  the  elements  adjoin  the  upper  drums  at  the  bottom  of  the 
m  contact  for  the  length  of  the  side  wall  of  the  fire  box.  The  shell  and  are  simply  shaped  for  the  proper  fit  and  flanged  cups 
back    head   is  made   up   of   similar   tubes   shaped   to  take   care      or  heads  inserted  and  expanded   ferrules  used  the  same  as  on 

the  side  elements.  Washout  plugs,  not  shown 
in  the  illustration,  are  provided  near  the  top 
of  each  element  and  over  the  fire  doors,  or 
other    places    wherever    necessary. 

The    shape    of    the    tubes    making    up    the 
side    wall    is    interesting,    the    curves    on    the 
outer  and  inner  faces  have  been  carefully  de- 
signed to  suit  the  different  conditions  of  tem- 
perature,  the   inner  ones  being  subject  to  a 
greater  expansion   are  curved   at   a   shorter   radius   and   are   so 
arranged   as   to   give   a   flexibility   within    themselves,    which    s 
capable   of  taking   up   all   local    expansion   and   not   setting   up 
any   strains   in  the   connections  or  having  any  effect   upon  the 


TUBE    USED    TO    MAKE    UP    THE    SIDE    WATER    LEG. 

of  the  difference  in  width  at  the  top  and  bottom  and  arranged 
to  leave  an  opening  for  the  fire  door.  At  the  bottom  there  is  a 
large  ferrule  expanded  into  openings  through  two  adjacent 
tubes,  giving  access  for  the  supply  of  water.    The  two  adjacent 
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in  this  case  is  5,' _>  in.  diaiiietir  and  is  packrd  wiili  iTMad  cast 
iron  rings  which  have  leakage  grooves  turned  in  tlieni.  Refer- 
ence to  the  ilUistration  will,  show  the  arranirenient  of  the  gear  as 
fitted  to  operate  both,  valves  properly  and  of  tlie  lii.i;h  pressure 
cvliiuler  cast  nigs.  ,•'    v'  ■ 
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Wluil'  !ja-c.  ri.aid. ... , .:.'..  ..^  ...■.■..,  .'y ....,.- •  ■;• 

\VlKeI.|)aTr.  <ltivi:ng.->;;y-i  .■•.■.;.  .i^y^;;., '...*. ^>  •>'.•• 
W'hiil  liasi-,  tfiiaf. » . .-.  -... .  ■  <  ••  •;>,••.••  .i.'  •.'■•'  ■■••  V-.  • 
Wluel  b.a>e.  engine  aJid-tendci-';  ^ -.■:':: ^ I.  /i%\A  .  ,.i'. 

Nyejuht.  i.*n  ctTi^t.ris'y^  tractive  vjl<>rty,.  v..  .^        •-.■  *  /^.  |.;y  •'•>.••  • 
Total  weic til  -;-  tr,5Ciivt  i'M'(jrt»y  .  .-.y.;.  •.  .'/.'. ..;  .,.i' •.'..;  ;•:•  .■...■-■.:, : 
Tractive  etiort  X  diani.  ■  drivers  -r^  healing  surface.  y.>- .",;•> 
Totiit  healitiir  Mtrf.ice    ;-  gValC.  area".  ...........  ...^.  .*-..•■■  •"•■■ 

l''ir«  box   heating   surface   +   total   ht  atin.L'   surface   per  cent., , 

\Vi  itilit  >>«  drivers  -:-t.ital' heat  in«  -urface.  .  .  ....  . ■.-■ 

'I'l.Kil    weiiilit   -1-  lotal   Iit'atitii.'   -^tirfaii-.  .  .  .  %  .  . .-  v-  •  •  •-  ■ 

\'..Iuim    eiiiiivalent   simple  eylinilrr-.   .ij.    ft.  ..       .'  .  .     ...'..-.i; 

TolaJ- liealing  siirfawe  -C-  vol.  eqoiv.  cylindcrii..  ...  .  . . . .  .'.V; .. .. 

Gr.itf  .area  rr  vol..  t<iniv-  cyUndersy.yy.'. ,  ;•..-.,...  ...'.yl. J  '•.•■•'■:,•'.• ' 


i,,:i  ft.  8J4  >n. 

..:...  .Freight 

. .: Oil 

.  .„fi9.5t)0  lli>. 

. .  .3;{s,r.(ii)  lb- 

,  ...?'JS.20l)    lb~. 
.  .  .  .2'!, Ill'"    lbs. 

j . .  .2ii.;;iiii  lb-. 

.  .  ..'(Ill, 11(111    lb-. 

ID    ft. 

.  .  .30   ft.    1    in. 

4r.   ft. 

.7'J    ft.    ail.    ill. 


.,.827.ittt 
.■,■,.70.20 

....4.10 
,  y..f.3.70 

::...7i.Mi 

20  75 

...227.00 
;..,.3.23 


■  •■■...  ^•." .  .:•«*.•.■■? 

Kind    ...-. 

..  •  •.•.**.^v*'^**  .• 

iiianietery 

.  -.,.  w-^'^.-"..*  •'•■< 

.Stroke..-, 

'.■;••.;■<:."-. • 

...C 
.2154 


%'.'' 


onipoiind 
4  M3  in. 
..32    in. 


'  Urivin.e,   diameter  over   ti  res. -y  .,>,.[;.,,«  *.i. '',<<.'.  v.... 

Driviiijj,    tliickness   of    tins...... 

Uriving  journals,  main,    liameter  and   length.. 
Driving  journals,  others,  diameter  and  length. 

Knginc    truck     wheels,     diameter 

KiU'ine    truck,    journals 

Trailiiiir    truck    wheels,    diameter ...... 

Trailiiii:     luuk.     journals......,....;;..,. 


'.•■•.*'•  f 


BOILEB. 

.Style     \. . 

Working     pressure ...,.V»..- 

Outside  diauuter  i>i  first'  riitg. .  .,■  •  ►..  •  •  •^'i 
f-'in-box,  Knutli  and  widlli  ....■>;..-■,...•■;■;?.".. . 
liiibox  pl.ili  s.  tliiekues'-.  .  ;  ,y^y  .  ^V  »  •  »y.i 
I'irtbox.     w;ili  1 


»'•->•*  •■"  • 

•  >**  ^  *■.•••" 

...56 

in. 

.•(•>  •.•  •■• 

4 

in. 

,■'.;,  -■■:■.. 

..i6>^ 

X  12 

in. 

-••<'•'••,; 

,y...io 

X  12 

in. 

-  >  •>■•■».■»' 

»    •  4   *',.    .    • 

28^ 

in. 

"  -■."*•  •.  •"• 

..L..G 

X  12 

in. 

.>'Vi  .-■ ' 

.  «■  "i 

28 1  i 

ni. 

■•,»•■•  '•  •  ■• 

.;-... 6. 

X  la 

in 

•■-**  ^'"'-  " ' 

-    .•■-'*■  "r."^' 

■■'. 

.  StraJ 

Kfii 

•   •  *  •  .V'»  «   • 

,■.-.(.;■.•' 

.220 

bs. 

..*';■.■►;  v.  •..%,.•*■■.».■■•  •  i HO   in. 

!;-*^iiy •.'y.'..V;.i24  I'Mi  x  7h  in. 

■yi   &  "J/IC  in. 
6  in. 


I'irt  box.     w;ili  1     -paci- ••,. ,  .-•--■.,>  .,»,.".•'.< .  V..,', '.  . .  -  .  .y, C>  i". 

Ti-I  1  s,  materird  and  thicknese.  ^y». .  ;.-."j'.y'.y'v. ';';'.'.•-.  .SU-cl*  K.iB,   12   J5.   W.  G. 

Tubes,    niimbci     ;ind    i,>ut -ide    diainefe.fyyi;.';.,i».-.-.i-;y  ..-.>;,  ..V.'i^y.  ••'5fi.")-2j4  in. 

Tuiie-.  letigtb :..'/f ..', ;./,'y,'.,-;^^uy •.■.'•.' •■ ^1  f'- 

Heatiiii.'    surface,     lulus.  ........  v. ...,,./.;.  i\;... '..j  .';<;  V'."^;  ."■;..;...  .4491  sq.  ft. 

Ill  .ilitu;     surf.ice.    fnibox. .  .'. .  .... , .'.'.  ....v..V.i.'Vv..'.y  ..;...■,•.; ..  .207   sq.  ft. 

Iliating    surface,    total.  .'.,..;..!,......  ;/^;  .'■.'".■-,.,.  ..>y> '.^.- ,■..-.  .4701   sq.  ft. 


Iliating    surface 
I'.iale  iitKS* 


r.iuk  •'.  ..■'....;■»>.,;  ..f.; 

1-raine;  .  .  .  .  .  .  .  .  . . 

Wheel-,  dianieler 
.lourii;;!-.  diatnetei 
Wynler  capacity  . 
I'uel     capacity     .  . 


ami 


.... 

.;,.;....■;;-;;;■.!, 

■  '-**. 

•  ■.•,*;.•-**?-.*  .^■■ 

■••■ 

.4701    sq.    ft. 

■'  *,**."'  ' 

■f'*   •  if^hf*  fc   •..'•   i-. 

'•• 

67  s<|.   ft. 

;.•!-'••.  • 

*.':•  •  *. 

V> " 

.V. 

.-'--.-■.-.•;.".■ 

'  ; ' 

•:>.    TENDER. 

• .. ,  •'- ..'  /f  ,*'  • 

¥■ 

'i    ;■'■'.»,,■■ .     -  . ' 

-«^>* 

.•."'<.;y4'.;ct  '-• 

■'•  ■ 

\.  .\anderbilt 

■-    -,■ 

..  rf  .'v, 

>...^,>:v« 

% 

4   in.   angles 

••*''.' 

.".■..  yyv  i  v'.:,;. 

33  in. 

■iKth 

■  •■»"••■•  "••f^vV'i._,i''»i 

•Vv 

.•.(,•;.■:■.  «.i.^ 

t'/i   X   10  in. 

< . '.', 

'••k  ■ 

.VU"t.«  ••.•.•':.•■ 

*'.' 

.  .9,000  gals. 

.  .  1  >  r  •  •  •'.-.■■  p  *'.• 

»  *.  * 

..4,000  gals. 
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THE  McCLELLON  LOCOMOTIVE  BOILER 


There  arc  tliree  features  which  take  precedent  in  connection 
with  an  ideal  boiler  for  locomotives,  viz.,  the  greatest  evapora- 
tion per  square  foot  of  heating  surface ;  highest  degree  of 
safety  and  lowest  cost  of  maintenance.  In  importance  these 
.take  ahout  tlie  order  named. 

In  stationary  practice  the  water  tube  boiler  has  verj-  largely 
displaced  the  lire  tube  because  of  the  much  LMcater  caimcity  per 


/  j:  ...      ...-;•,/.  :.■■■  •-..  ..>..-,>  tiEX£RAJ,   VipW    OK   JHEatCCUELlXJN    BOILER, 

unit  of  weight  and  floor  area  witli  this  type,  hut  ill  locomotive 
practice  the  so-called  water  tube  boiler,  uhicli  usu:dly  means 
water  tube  fire  box,  has  not  met  with  any  great  Javor,  in  spite 
of  the  fact  that  thoroughly  reliable  tests  have  shown  it;  ttj  have-  ' 
an  increased  capacity  in  the  same  sized  boiler  <vi  nearly  4p  per 
cent.  This  lack  of  enthusiasm  over  tlie  water  tube  !ke  box  is 
probably  very  largely  due  to  the  feeling  that  the  third  factor 
mentioned  above  has  sufiferetl  to  an  equal  of  greater  extent  than 
the  first  factor  ha<  gained  and  the  advantages  cost  iliiore  than, 
they  are  worth.  So  far  as  is  known 
this  fact  h;is  not  been  proven,  and 
it  is  doubtful  if,  where  properly  de 
signed  construction  is  used,  it  wouhl 
pr(»ve  to  actually  lie  tlie  case  in  reg- 
ular servic*.  Nevertheless,  the  three 
factors  mentioned  must  all  be  kept 
prominently  in  mind  and  none  of 
tlKiii  allowed  to  suffer  at  the  ex- 
pense of  the  otlurs  in  the  case  of 
an  ideal  boiler. 

It  is  with  this  understanding  that 
James  M.  McClellon.  of  Coslon,  h;is 
designed  the  boiler  shown  in  the  ac- 
companying illustratiotis.  which,  while 
it  incorporates  many  of  the  prin 
ciples  and  advantages  of  tlie  water 
tube     type,     differs     decidedly     from 

])revif)tis    designs    al')ng    those    lines    .       ^  ■■■■.-.•;■;'.•".■■".•;'  '■.,'.         .. 
and  can  hardly  be  classed  as  a  AVater  tttlie  boiler;    This  xk 
has  not  been  discovered  by  Mr.  >IcClel1on.birt-;ts  the;  result  of 
many   years"   experiment    and    investigatioii,  <     :  ;  ■    '; 

•  In  general,  this  fire  box  consists  of  a  series  of  birgc  ttibes 
flattened  on  two  sides  and  curved  to  differeiit  ra<lii  on  the  other 
sides,  which  are  i)laced  adjoining  each  other  with  the  flat  sides 
in  comact   for  tiic  length  of  the  side  wall  of  the  fire.  box.     The 

.  ;liack  liead   is   made  up   of  sitnilar  tubes   Shaped   to  take  care 


tubes  are  riveted  together  by  four  rivets  at  the  point  where 
the  ferrule  is  inserted.  At  the  tops,  tlie  eiv Is  of  the  tubes  are 
formed  to  fit  the  side  of  the  drums  shown  in  the  illustration, 
and  here  again  a  ferrule  is  cxpai;dcd  m  an  opening  in  the 
tube  and  drum  and  four  more  rivets  are  used  to  secure  the 
construction.  The  top  of  the  tube  is  closeil  by  a  flanged  section 
or  head,  with  the  ilanges  extending  upward,  tlie  rivets  being 
on  the  outside,  while  the  bottom  i>  aKo  provided  with  a  similar 
head.     The  form  of  construction  at:  the  bottom  consists  of  rac^ 

t ending  the  sides  of  the  tubes  dow-n 
and  bolting  them  to  the  regular  mud 
ring,  this  joint  not  .being  steam  tight, 
.as  the  flanged  Iwads  riveted,  in  the 
end  of  the  tube  hold  the  [)rcssiire. 

The  upper  sectiyn  of  ilie  lire  box 
consists  of   three    large    drnms,   the 
center  one  being  egg-shriped;  and  the 
outer  two  being  Hattened  to  form  .' 
connection   with    The    center,    which 
arc  riveted  to   openings   riahgcd   in 
the   back    J]ue    shtvl    and    are   closed 
with  bu<niivd.  he;ul>  with  or  withotit 
manhole  oi>eiuogs  at  llic  rear.   These 
:;    ;.'..:•■      ..     ^'irec  dfums.  which  are  large  enough 
'  »'J  permit  a  man  to  work  inside,  have 
interconncctiHg    olieivings    fitted   with    exp;in<le<I    ferrules    at    fre- 
((Uent  imervais,    A  row  of  stay  rods  is  in scTtcd  across  the  center 
drum  an<l  adjacent  drums  ar^-   riveted  tot;ether  at   the  ferrule-. 

'thv  Itack  flue  sheet  and  the  throat  sheet  take  the  form  of  the 
r.cllpaire  boiler  and  ate  Securetttogetlicf.  giving  a  \vide  water 
leg  in  the  manner  dearly  shown  in  the  illu-trati<'n.  Sta>boIts, 
of  course,  are  require<l  for  these  Hat  slivct*..  but  at  no  other 
point  in  the  boiler  are  staybohs  use«t       ?     ;•'  '^       '^     •  -    ■'^'\'^ 

Tlie  opening,  for  the  fire  door  in   the  back   head   is  arranged 


,,;■.-  TirWv  rs#l)   TO    MAKE   UP   THE    side;  WATER    ISG. 

of  the  difference  in  width  at  tlte  top  aixl  bottom  .md  arranged' 
to  leave  an  opening  for  the  fire  door.  At  the  bottom  there  is  a 
large  ferrule  expanded  into  openings  throtigh  two  adjacent 
tubes,  giving  access  for  the  supply  of  water.    The  tw©  adjacent  . 


VIEW    SHOWING    TOP    DRLMS    OK    .MCCtJCEaiX    JJOl  I.E«, ' 


hysirnply  cutting  away  iourxjf  -ill e  tuties  to  uiv^  the  proper 
Sp^ceaiid  closing  the  eri<is.  up  with  flanged  heads,  the  same  as 
are  used  at  the  top  of  the  side  elements.  'Ijie  bottom  sections 
are  provided  whh  extra  circulating  oi)enings  and  similar  open- 
ings are-arranged  above  the  fire  door.  In  the  case  of  the  back 
luad  the  elements  atljoin  the  upper  drums  at  the  bottom  of  the 
shell  and  are  simply  shaped  for  the  i)roper  fit  and  flanged  cups 
or  heads  inserted  and  cxpamled  ferrules  used  the  same  as  on 
;  s7>'"^\  :\  tho'sidc  elements.  Washout  plugs,  uot  shown 
ill  thi  illustratioit,  are  jirovided  near  the  top 
of  eacJi  element  and  over  the  fire  doofs,  or 
other    pl.ices    wherever   iiecvssiiry. 

The:  sHiape   of   t^tiAes   making   «ip    the 
side   wall    is    interesting;    the    airves    on    the 
outer  and  inner  faces  have  iK'cn  carefully  dc- 
:      :    /^./^^^^^'^   .       *^^  of  tem- 

P<^rature.  the  imier  ones  being:  subject  to  a 
greater  expansion  are  curved  at  a  shorter  radius  and  are  so 
arranged  as  to  give  a  flexibility  within  themselves,  which  s 
capable  of  taking  up  all  local  expansion  and  not  setting  up 
any   strains  in  the   connections  or   having  any   effect   upon  the 
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flue  sheet.  The  outer  face  is  curved  at  a  larger  radius,  giving 
an  increased  stiffness  and  strength.  These  tubes  are  formed 
from  commercial  seamless  tubing,  in  which  a  particularly  high 
quality  material,  permitting  very  thin  metal  being  used,  can  be 
obtained. 

The  advantages  which  this  form  of  fire  box  seem  to  offer  are, 
the  more  rapid,  positive  and  efficient  circulation  found  in  water 
tube  boilers ;  the  shape  of  the  side  sections  taking  up  the  expan- 
sion strains  and  largely  reducing  flue  and  mud  ring  leakage; 
the  entire  elimination  of  staybolts,  with  its  many  advantages; 
the  taking  of  all  rivets  or  caulked  joints  and  seams  away  from 
the  fire,  and  the  possibility  of  renewing  damaged  sections  with- 
out renewing  the  whole  side  sheet  and  the  increased  safety 
from  explosion  dependent  upon  these  features. 

It  is  expected  that  a  model  of  this  boiler  will  be  on  exhibi- 
tion in  space  526  at  the  coming  convention. 


AN  INTERESTING  UNIVERSAL  SHAPER 


The  i6-in.  single  geared  shaper  herewith  illustrated  has  been 
designed  by  the  Stockbridge  Machine  Company  to  meet  con- 
dition? where  a  universal  shaping  machine  that  can  be  worked 
to  or  within  limits  is  necessary,  and  it  is  fitted  with  many  spe- 
cial attachments  fitting  it  for  practically  every  possible  require- 
ment of  a  shaper  for  tool  room  or  die  work. 

Prominent    among   the    special    features    is    the    power    rotary 


feed  to  the  tool  slide,  which  is  mounted  on  top  of  the  ram.  The 
head  is  revolved  by  a  worm  and  worm  gear,  the  worm  being 
connected  to  the  pawl  shown  on  the  side  of  the  ram  by  a  train 
of  gears.  The  reciprocating  motion  of  the  pawl  is  imparted  by 
a  dog,  which  is  adjustable  along  the  ram  gib,  and  can  be  set 
to  give  any  desired  amount  of  throw  to  the  pawl;  the  amount 
of  throw  determining  the  amount  of  feed  to  the  worm  gear. 
The  worm  can  be  rotated  in  either  direction  and  the  construc- 
tion is  such  that  when  desired  the  head  can  be  rotated  by  hand. 
When  the  rotary  head  is  not  in  use  it  is  locked  to  the  ram  by 
means  of  two  bolts  on  either  side  of  the  head. 

The   head   slide   is   provided   with   an   automatic   stop   for   the 
«lown  feed  which  will  be  found  of  advantage  in  the  duplica- 


tion of  parts.  The  stop  prevents  the  tool  from  feeding  down 
too  far  and  spoiling  the  work,  and  it  also  allows  the  operator 
to  attend  to  other  work  while  the  machine  is  running.  An 
automatic  feed,  either  up  or  down,  is  also  provided  for  the  head 
slide.  The  micrometer  or  down  feed  screw  is  graduated  to 
read  to  .001  of  an  inch,  and  can  always  be  set  at  o.  The  amount 
of  feed  is  regulated  by  the  position  of  the  dog  on  the  ram  gib. 
If  desired,  the  feed  to  the  slide  can  be  operated  by  hand.  The 
swiveling,  or  rotary,  knee,  with  two  working  sides  is  revolved 
by  the  worm  and  worm  gear  through  an  arc  of  90  degrees  in 
either  direction.  One  side  is  made  to  tilt  for  planing  angles, 
and  is   especially  useful  in  die  making. 

This  shaper  has  the  Stockbridge  patented  two-piece  crank, 
giving  a  quick  return  of  3.5  to  i,  and  an  even  cutting  speed 
the  entire  length  of  the  cut.  This  quick  return  is  maintained 
on  short  strokes,  which  is  not  possible  with  any  other  crank 
motion.  The  finished  weight  of  the  machine  is  2,000  lbs.  The 
actual  length  of  the  stroke  is  i6j4  in.;  vertical  travel  of  the 
knee,  16  in,;  horizontal  travel  of  the  knee,  20^2  in.;  ram  bearing 
in  the  column,  26  in.,  and  for  key  seating  it  takes  a  3-in.  shaft. 


PREVENTING    SCALE   IN  BOILERS  BY  AID  OF  ALUM- 
INUM PLATES 


A  paper  upon  the  above  subject,  which  created  considerable 
interest,  was  read  at  the  last  meeting  of  the  New  York  Section 
of  the  Society  of  Chemical  Industry  by  Thomas  R.  Duggan, 
of  20  Beaver  street.  New  York. 

After  reviewing  the  necessity  of  a  pure  water  for  boilers 
and  technical  purposes  the  author  went  on  to  describe  the 
method  by  which  some  most  interesting  results  have  been  ob- 
tained in  practice,  and  stated: 

"After  a  long  period  of  experimenting  and  after  many  trials, 
an  inventor,  a  German  scientist,  Herr  Brandes,  discovered  an 
apparatus — 'The  Luminator' — which  gave  to  ordinary  water, 
after  simply  flowing  over  it,  certain  remarkable  properties.  For 
instance,  when  used  in  steam  boilers,  much  less  scale  was  de- 
posited, old  scale  was  softened  and  detached  from  the  plates, 
especially  the  flues,  steam  was  dryer,  and  less  coal  was  required 
in  steam  raising,  and  generally  the  salts  were  found  as  a  pow- 
der in  the  bottom  of  the  boiler,  whereas  otherwise  they  would 
liave  formed  hard  scale. 

"The  treatment  consists  simply  of  allowing  water  to  run  down 
:in  aluminum  plate  of  special  dimensions,  with  corrugations  of 
a  particular  size,  according  to  the  character  of  the  water  to  be 
treated. 

"No  chemicals  are  required;  it  is  only  necessary  to  brush 
well  the  corrugations  to  keep  them  clean  and  free  from  deposit. 
No  scale  chipping  hammers  are  required  where  this  apparatus 
is  used,  nor  drilling  machines  required  to  drill  out  tubes  of 

watcrtube    boilers    or    economizers.      In    most    cases    where    this 

method  has  been  used  the  smooth  and  enamel-like  appearance 
of  the  flue  plates  and  surfaces  has  been  remarked  after  brushing 
away  the  powder  formed. 

"When  storage  tanks  and  mains  are  far  from  the  boiler  it  is 
necessary  that  they  be  coated  with  a  non-conducting  composition 
— any  bituminous  varnish  will  do — and  that  water  reach  the  boiler 
as  soon  after  treatment  as  possible.  To  get  the  maximum  effect 
the  water  must  be  used  within  seven  days  after  its  treatment; 
hence  storage  tanks  should  not  be  too  large.  Where  water  is 
used  continuously  night  and  day,  it  may  be  found  necessary  to 
give  the  apparatus  about  one  day  per  week  rest,  as  the  plates 
under  certain  conditions  become  polarized.  This  only  happens 
under  very  unfavorable  conditions,  and  in  most  cases  may  be 
neglected  altogether. 

"The  action  of  the  'Luminator'  is  that,  by  the  passage  of 
water  over  the  metal  channels  at  certain  speeds,  a  current  of 
electricity  is  induced,  the  water  being  negative  and  plates  posi- 
tive, ionization  of  the  salts  takes  place,  and  they  do  not  take 
a  crystalline  form,  but  become  amorphous;  at  the  same  time  a 
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new  and  particular  action  goes  on;  that  is,  aluminum  is  by 
friction  and  electrical  action  abraded  from  the  surface  as  a  col- 
loid, which  after  a  period  undergoes  change  in  the  water.  This 
action  was  investigated  by  Professor  Donnan  at  the  Liverpool 
University,  who  found  that  aluminum  hydroxide  was  not  pres- 
ent in  water  treated  by  the  apparatus  to  any  extent,  but  on  turn- 
ing to  the  ultra-microscope  he  was  enabled  to  see  that  the 
aluminum  was  in  the  colloidal  form  mixed  with  hydroxide  and 
remained  so  for  several  days. 

"It  has  been  found  that  the  best  results  are  obtained  when 
the  'Luminator'  is  facing  either  north  or  south  and  exposed 
to  direct  light,  and  that  if  clos-id  in  entirely  from  light  and  air 


the  apparatus  becomes  almost  iroperative.  From  observations 
made  by  the  inventor,  who  had  met  with  some  failures  of  the 
apparatus  when  placed  facing  certain  directions,  he  assumed 
that  the  earth's  magnetism  had  some  effect;  therefore  it  oc- 
curred to  Professor  E>onnan  that  if  the  plane  of  the  aluminum 
sheet  was  set  so  that  the  earth's  magnetic  field  cut  across  it, 
there  would  be  produced,  when  the  water  flowed  down  the  ap- 
paratus, a  small  electromotive  force  at  right  angles  to  the  lon- 
gitudinal grooves  of  the  aluminum  sheet,  with  the  result  that 
a  slight  electrolysis  would  occur,  precipitating  aluminum  hydrox- 
ide in  the  solution." 


NEW  DESIGN  HIGH  DUTY  LATHE 


Nearly  everyone  knows  that  the  most  essential  and  univer- 
sally used  of  machine  tools  is  the  lathe,  but  the  changes  it  has 
undergone  during  a  very  recent  period  are  such  as  almost  to 
entitle  it  to  ^  change  of  name.     Like  every  other  machine  tool. 


In  this  case  the  bed  is  of  deep  section,   exceptionally  heavy,     1 
and  thoroughly  braced  by  cross  box  girths  at  short  intervals  its 
entire  length,  affording  a  degree  of  rigidity  sufficient   to  resist 
the  heaviest  cuts  without  vibration.    The  patented  "drop  V  pat- 
tern" gives  great  additional  swing,  and  permits  of  adding  co»»-. '' 
siderable  metal  to  the  depth  of  the  carriage  bridge.     This  in- 


MOTOR    DRIVE    THROUGH       PATENTED        I2-SPEED    HEAD. 


it  has  come  through  a  process  of  evolution,  and  has  increased 
in  power  and  resource  in  conformity  with  the  demands  which 
modern  need  and  methods  have  imposed.  The  simple  principle 
of  the  lathe,  that  of  rotating  the  work  to  a  stationary  cutting 
tool,  is  so  apparent  that  it  may  have  been,  and  possibly  was, 
discovered  by  more  than  one  person  in  more  countries  than 
one,  and  it  has  finally  become  one  of  the  most  useful  machines 
the  mind  has  yet  devised,  and  may  almost  be  described  as  a 
machine  for  producing  anything. 

This  thought  naturally  occurred  in  the  consideration  of  the 
fine  tool .  herein  illustrated,  which  represents  the  latest  output 
of  the  American  Tool  Works  Company  of  Cincinnati,  O.  This 
is  an  important  advance  in  design,  and  it  deserves  particular 
mention,  as  among  other  striking  and  prominent  points  of 
superior  merit  it  embodies  an  abundance  of  metal  just  where 
it  is  needed  to  insure  the  utmost  rigidity,  thereby  overcoming 
all  chatter  and  vibration,  which  results  in  true  smooth  work. 
Rigidity  is  a  primary  object  in  machine  tool  frames,  limited 
only  by  commercial  considerations  and  convenience,  but  it  is 
often  lost  sight  of  or  seriously  impaired  by  faulty  arrange- 
ment and  design. 


sures  much  greater  strength  to  resist  the  downward  thrust  of 
the  tool  than  the  equivalent  widening  of  the  bridge,  which  is 
commonly  resorted  to  in  the  design  of  similar  machines. 

The    method    of    motor    application    to    these    3p    and    36    in. 
American   lathes   is   extremely   simple   and   efficient,   only   three  | 
gears  being  used  in  connecting  the  armature  and  driving  shafts. 
A    constant    speed   motor,   either   of   the   direct   or   alternating! 
current  type,  is  located  on  top  of  the  patented  geared  head,  and  I 
connected    to    the    main    driving    shaft    through    spur    gearing.! 
Twelve    fundamental    spindle    speeds   are   obtainable,   6    to    275! 
r.p.m.,   and   the   motor   is    under   constant   control   through   thel 
controller    hand-wheel,    which    is    conveniently    located    on    thel 
right  end  of  the  carriage.     A  feature  in  this  connection  quite| 
apparent,  and  worthy  of  special  mention,  is  the  ease  with  whicJ 
a  belt  driven  geared  head  lathe  can  be  changed  to  motor  driv< 
at  any  time  after  installation.     A  plain  surface  is  supplied  or 
every  geared  head  for  this  purpose,  and  it  is  only  necessary  tc 
apply  the  motor,  connecting  by  three  spur  gears,  armature  anc 
the  drive   shafts.     It  is  also  prominent  that  the  geared   heacj 
has  been  scientifically  proportioned  to  resist  all  vibration  whiclj 
might  originate  from  the  motor,  although  it  is  a  known  fact  th; 
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rtiK-  slu-ct.  rile  outer  face  is  ciirvcil  at  a  larger  radius,  giving 
an  increased  stiffness  and  strength.  These  tubes  are  formed 
frxtn  connnercial  seanikss  tubing,  in  which  a  particularly  high 
quality  material,  permitting  very  tlijn  metal  being  used,  can  be 
obtained.  ■-■  •;■••:■/'-. v! ','"'■  ^'''•■:'v'-  '■:,:;'  '':"■;■■■: 

The  advantages  which  this  form  of  fire  box  seem  to  offer  are, 
the  mure  rapid,  positive  and  efficient  circulation  found  in  water 
tube  lM>ik'rs;  the  shape  of  the  side  sections  taking  up  the  expaii- 
sfori   Strains  ami   largely   reducing    llue   and   mud   ring   leakage; 
the   entire   elimination   of  staybolts,   with    its    many   advantages : 
the  taking  uf  all  rivets  or  caulked  joints  and  seams  away  from 
the  tire,  and  the  possibility  of  renewing  damaged  sections  with- 
out   renewing    the    whole    side    sheet    and    the    increased    safety 
.from  e.Niilosion   dependent  upon  these    features. 
,      It  Is  expected  that   a  model  of  this  boiler  will  be  on  exhibi- 
-.tiori  Jti  space  j26  at  the  coming  convention,     v.'' 


f AN  INTERESTING  UNIVERSAL  SIIAPER 


The  i6  in,  single  geared  shaper  herewith  illustr.'ited  has  been 
designee!  by  the  Stockbridge  Machine  Company  to  meet  con- 
ditions where  a  universal  shaping  machine  th;it  can  be  worked 
to- or  within  limits  is  necessary,  and  it  is  fitted  with  many  spe- 
cial attachments  fitting  it  for  i)ractieally  ever\  i)usvible  require 
nient   of   a   -haper   f"r  tool   room  or  die   work. 

I'liiiniiuiit   among   the    special    features    is    tlie    power    rotary 


feed  to  the  ton!  slidip.  which  is  mounted  on  top  of  the  rain.  The 
head  is  revolved  by  a  worm  and  worm  gear,  tiie  worm  being 
connected  to  the  pawl  shown  on  the  side  of  tlie  ram  by  a  train 
of  gears.  The  reciprocating  motion  of  the  (i.iwl  is  imparted  by 
a  dog,  which  is  adjustable  along  the  mm  gib,  and  cm  be  set 
to  give  any  desired  amount  of  throw  to  the  pawl;  the  amount 
of  throw  determining  the  amount  of  feed  to  the  worm  gear. 
The  worm  can  be  rotated  in  either  direction  and  the  construc- 
tion is  such  that  when  desirctl  tlie  head  can  be  rotated  by  hand. 
When  the  rotary  head  is  not  in  use  it  is  locked  to  the  ram  by 
tneans  of  two  bolts  on  either  side  of  the  head. 

The   head   sli<le   is   provided   with   an   automatic   stop   for   the 
down    feed  which   will   be   found  of  advantage  in   the  duplica- 


ticjii  of  parts.  The  stop  prevents  the  tool  from  feeding  down 
too  far  and  spoiling  the  work,  and  it  also  allows  the  operator 
to  attend  to  other  work  while  the  machine  is  running.  An  -; 
automatic  feed,  either  up  or  down,  is  also  provided  for  the  head 
slide.  The  micrometer  or  down  feed  screw  is  graduated  to 
read  to  .001  of  an  inch,  and  can  always  be  set  at  o.  The  amount 
of  feed  is  regulated  by  the  position  of  the  dog  on  the  ram  gib- 
If  desired,  the  feed  to  the  slide  can  be  operated  by  hand.  The 
swiveling,  or  rotary,  knee,  with  two  working  sides  is  revolved  : 
by  the  worm  and  worm  gear  through  an  arc  of  90  degrees  in 
cither  direction.  One  side  is  made  to  tilt  for  planing  angles, 
and   is   especially  useful   in   die  making.  ; 

This  shaper  has  the  Stockbridge  patented  two-piece  crank,  ;■ 
giving  a  quick  return  of  3.5  to  I,  and  an  even  cutting  speed 
the  entire  length  of  the  cut.  This  quick  return  is  maintaineU 
on  short  strokes,  which  is  not  possible  with  any  other  crank  ' 
motion.  The  finished  weight  of  the  machine  is  2,000  lbs.  The  . 
actual  length  of  the  stroke  is  i6j<2  in.;  vertical  travel  of  the  : 
knee,  16  in.;  horizontal  travel  of  the  knee,  20^-2  in.;  ram  bearing  \ 
in  the  column,  26  in.,  and  for  key  seating  it  takes  a  3-in.  shaft,  v - 


PREVENTING    SCALE    IN  KOILERS  BY  AID  OE  ALUM- 
'     ■:  INUM  PLATES 


■A  p.iper  upon  tlie  above  subject,  which  created  considerable 
interest,  was  read  at  the  last  meeting  of  the  New  York  Section 
i)i  the  Society  of  Chemical  Industry  by  Thomas  R.  Duggan, 
'>!  JO  Beaver  street,  New  York. 

.\iter  reviewing  the  necessity  of  a  pure  water  for  boilers 
and  technical  purpo?es  the  author  went  on  to  describe  the 
nuiliod  by  wliich  some  most  interoting  results  have  been,  ob- 
tained in  practice,  and  stated:  ..;'.;,'.'•..;•/•, 

".\iler  a  long  period  of  e.xpe.-imenting  and  after  many  trials, 
.111  inventor,  a  (ierman  scientist.  Herr  Urandes,  discovered  an 
a]>paratus — "']  he  Luniinator' — which  gave  to  ordinary  water, 
.•liter  sinqdy  ili>\\ing  over  it,  certain  remarkable  properties.  For 
instance,  when  used  in  steam  b(.iler>,  iiiucli  le-s  .scale  was  de- 
positctl,  old  scale  was  softened  and  detached  from  the  plates, 
especially  tlie  Hues,  steam  was  'Jr\er,  and  less  coal  was  required 
in  steam  raising,  and  generally  the  salts  were  found  as  a  pow- 
der in  the  bottom  of  the  boiler,  whereas  otherwise  they  would 
iiave   formed  hard   scale. 

"The  treatment  consists  simply  of  allowing  water  to  run  down 
.111  ahiir.inuni  plate  of  .special  dimensions,  with  corrugations  of 
a  pariicnlar  sixe.  according  to  the  character  ot  the. water  to  be 
lrea1t.'d.  T-^'.y!''}  -^^-.y-f  s  ■'■::,'  ■}''' 

■■.\'o  chemicals  arc  re(|uired ;  it  is  only  necessary  to  brush 
Will  tile  ci.rnigatioMs  tn  keep  them  clean  and  free  from  deposit. 
Xo  scale  ciiipping  hammers  are  required  where  this  apparatus 
i>  iiseil,  nor  drilling  inacliines  required  to  drill  out  tubes  of 
watirtnbe  boilers  or  ecoiioini/ers.  In  most  cases  where  this 
luetliod  li.is  been  used  the  .snixoih  and  cnaniel-like  appearance 
Mt  the  llue  i)lates  and  surfaces  has  been  remarked  after  brushing 
.iwav  the  powder   formed.  v      v.  .r. '.-..-.  .■••.'       • 

'•When  stor.igc  tanks  anrl  mains  are  f.'ir  from  the  boiler  it  is 
necessary  that  tlie>  be  coated  with  a  non  comlncting  composition 
— any  bituminous  varnish  will  do — ;.ii(l  that  water  reach  the  boiler 
as  soon  after  treatment  as  possible.  To  get  the  niaximum  effect 
the  water  must  be  used  within  seven  days  alter  its  treatment; 
hence  storage  tanks  should  not  Ik:  too  large.  Where  water  is 
used  continuously  night  and  day,  it  may  bo  found  necessary  to 
give  the  apparatus  about  one  day  per  week  rest,  as  the  plates 
under  certain  conditions  become  polarized.  This  only  happens 
under  very  unfavorable  conditions,  and  in  most  cases  may  be 
neglected  altogether.  .■...—.;..• 

"The  action  of  the  "Luminator'  is  that,  by  the  passage  of 
water  over  the  metal  channels  at  certain  speeds,  a  current  of 
electricity  is  induced,  the  water  being  negative  and  plates  posi- 
tive, ionization  of  the  salts  takes  place,  and  they  do  not  take 
a  crystalline   form,  but  become  amorphous;   at  the  same  time  a 
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new  and  particular  action  goes  on ;  that  is,  aluminum  is  by- 
friction  and  electrical  action  abraded  from  the  surface  as  a  col- 
loid, which  after  a  period  undergoes  change  in  the  water.  This 
action  was  investigated  by  Professor  Donnan  at  the  Liverpool 
University,  who  found  that  aluminum  hydroxide  was  not  pres- 
ent in  water  treated  by  the  apparatus  to  any  extent,  but  on  turn- 
ing to  the  ultra-microscope  he  was  enabled  to  see  that  the 
aluminum  was  in  the  colloidal  form  mixed  with  hydroxide  and 
remained  so  for  several  days. 
.:  •*  "It  has  been  found  that  the  best  results  arc  obtained  when 
the  'Luminator'  is  facing  either  north  or  south  and  exposed 
to  direct  lighti  and  that  if  clos ;:d  in  entirely  from  Ugl.)t  and  air 


the  apparatus  becomes   almost  iropcrativc.     From  observations 
made  by  the  hivcntor,  who  had  nut  witli   some   failures  of  the 
apparatus    when    placed    facing    certain    directions,    he    assumed 
that  the   earth's   magnetism   had   some   effect ;   therefore   it   oc-    - 
curred  to  Professor  Donnan  that  if  the  plane  of  the  aluminum    : 
sheet  was  set   so  that  tiie  earth's  magnetic  field  cut  across  it, 
there  would  be  produced,  when  the  water  flowed  down  the  ap- 
paratus, a  small  ekctromotivc   force  at  right  angles  to  the  lon- 
gitudinal grooves  of  the   alumiiumi   <hcet,  with   the   result  that    ' 
a  slight  electrolysis  would  occur,  precipitating  aluminum  hydros*  >^ 
ide  in  the  solution."  /,-v.f.-  :,  >; 
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NEW  DESIGN  HIGH  DUTY  LATHE 


Nearly  everyone  knows  that  the  most  essential  and  univer- 
sally used  of  machine  tools  is  the  lathe,  but  the  changes  it  has 
undergone  during  a  very  recent  period  are  such  as  almost  to 
entitle  it  to  a  change  of  name.     Like  every  other  machine  tool. 


.>"  In  this  case  the  bed  is  of  deep  section,  exceptionally  heavy,: 
and  thoroughly  braced  by  cross  box  girths  at  short  intervals  its 
entire   length,   affording  a   degree  of   rigidity  sulHicicnt   to   resist 
the  heaviest  cuts  without  vibration.     The  patented    'drop  V  pat- 
tern" gives  great  additional  swing,  aiul  permits  of  adding  cottr" 
siderable  metal  to  the^  depth  of  the  carriage  bridge.     This  in^ 


MOTOR  bkiV* :  THwitJGfL  "*>ATtt|IttO**   li-SPEED   H t All. 
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it  has  come  tlirough  a  process  of  evolution,  and  has  increased 
in  power  and  resource  in  conformity  with  the  demands  which 
modern  need  and  metliods  h;ive  imposed.  The  simpL  principle 
of  the  lathe,  that  of  rotating  tlie  work  to  a  stationary  cutting 
tool,  is  so  apparent  tliat  it  may  have  been,  and  possibly  was, 
discovered  by  nmre  than  one  person  in  more  countries  than 
one.  and  it  has  finally  become  one  of  the  most  useful  machines 
the  mind  Iia-  yet  devised,  and  may  almost  be  described  as  a 
macliine   for  producing  anything. 

This  thought  naturally  occurred  in  the  consideration  of  the 
fine  too!  heroin  illustrated,  vvhicli  represents  the  latest  output 
of  the  American  Tool  Works  Company  of  Cincinnati,  O.  This 
is  an  important  advance  in  design,  and  it  deserves  particular 
mention,  as  among  other  striking  and  prominent  points  of 
superior  merit  it  embodies  an  abundance  of  metal  just  where 
it  is  needed  to  insure  the  utmost  rigidity,  thereby  overcoming 
all  chatttr  and  vibration,  which  results  in  true  smooth  work. 
Rigidity  is  a  primary  oljject  in  machine  tool  frames,  limited 
onlj-  hy  commercial  considerations  and  convenience,  but  it  is 
often  lo-^t  sight  of  or  seriously  impaired  by  faulty  arrange- 
ment and  design.   . 


sures  niuclv  greater  strength  to  resist  thedownward  thrust  of 

tlie  t'lol  than   the   equivalent   widening   <<f  the  bridge,   which   is| 
conunonly  rcs<irted  to  in  the  design  of  similar  macliines. 

The   method    of    motor   application   t<i   these  jo  and    36    in. 
American   lathes   is   extremely   simple   and   et>kient.   only   three | 
gears  being  used  in  connecting  the  armature  and  drivmg  shaft- 
A    constant    speed    motor,    either    of    the    direct    or    alternating! 
current  type,  is  located  on  top  of  the  patented  geared  head,  andl 
connected    to    the    main    driving    shaft    through    spur    gcaring.r 
Twelve    fimdamental    spindle    speeds    are    obtainable.    6    to    27.=j 
r.p.m.,   and   the   motor   is    under   constant   control   through   tlK 
controller    hand-wheel,  which    is    conveniently    liKated   on    the 
right  end  of  the  carriage.     A   feature  in  this  connection  quitt| 
apparent,  and  worthy  of  special  mention,  is  the  ease  with  whiclj 
a  belt  driven  geared  head  latlie  can  bo  changed  to  motor  dri 
at   any  time   after  installation.     .\  plain   surface   is  supplied   oil 
every  geared  head  for  this  purpose,  an<l  it  is  only  necessary  ti 
apply  the  motor,  connecting  by  three  spur  gears,  armature  an] 
the  drive   shafts.     It  is  also  prominent   that  the  geared  he, 
has  been  scientifically  proportioned  to  resist  .'ill  vibration  whicl 
miglit  originate  from  the  motor,  although  it  is  a  known  t.ict  tlif 
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the  high  grade  motor  is  such  a  nice  mechanism  that  there  is 
practically  no  vibration,  even  when  runnmg  at  the  highest  speed. 

The  one  feature  of  these  new  lathes,  which  is  absolutely  new 
in  design,  is  the  quick  change  gear  mechanism  that  has  been 
developed  to  a  degree  exceeding  practically  all  similar  mechan- 
isms. In  keeping  with  the  original  lines  which  have  been  fol- 
lowed, representing  many  features  of  excellence,  may  be  found 
all  steel  gears.  Brown  and  Sharpe  20°  involute  cutters  have 
been  used  for  cutting  these  steel  tumbler  gears,  and  a  tooth  is 
produced  pointed  at  the  top,  and  unusually  wide  at  the  base. 
Experience  has  proved  this  style  of  tooth  the  only  proper  one 
to  use  in  a  tumbler  gear  constrution,  as  it  greatly  facilitates  the 
meshing  of  the  gears  when  running  at  high  speeds,  and  elimi- 
nates all  tendency  of  the  gears  to  ride.  The  range  of  changes 
for  feeding  and  screw  cutting  provided  by  this  mechanism  is 
practically  unlimited.  Forty-eight  standard  changes  are  shown 
on  the  index  plate,  listing  threads  from  V^  to  28  threads  per 
inch,  including  iij/^  pipe  threads,  and  feeds  from  5  to  280 
cuts  per  inch.  The  rate  of  feed  is  ten  times  the  number  of 
threads  at  the  same  setting.  The  index  plate  is  located  on  the 
feed  box  directly  over  the  sliding  tumbler,  and  clearly  shows 
how  to  obtain  each  thread  and  feed.  The  feed  box  is  a  com- 
plete unit,  embodying  what  is  usually  carried  in  two  sections. 
It  consists  of  a  gear  box  on  the  front  of  the  bed,  with  two 
levers  and  a  steel  sliding  tumbler,  the  latter  working  in  con- 
junction with  a  cone  of  eight  steel  gears. 

It  is  frequently  necessary  to  cut  odd  threads,  either  coarse 
or  fine,  and  metric  pitches,  on  the  same  lathe.  By  means  of 
the  auxiliary  quadrant  and  the  use  of  special  gears,  any  thread 
or  feed  can  be  obtained.  Metric  pitches  are  obtained  through 
the  English  lead  screw  and  transposing  gears.  This  feature  is 
of  inestimable  value,  as  it  provides  for  all  emergencies  of  this 
nature  and  fits  the  lathe  for  a  wide  range  of  work,  from  the 
finest  threads  to  coarse  worms. 

The  fundamental  speed  changes  are  made  through  the  ma- 
nipulation of  the  levers  and  handwheel  on  the  front  of  the 
headstock.  Motor  speed  can  be  comparatively  high,  1,000  to 
1,200  r.p.m.,  thereby  keeping  down  the  size  and  first  cost  of  the 
motor.  A  sensitive  but  powerful  friction  clutch  is  provided 
on  the  driving  gear  for  starting,  stopping  or  slightly  moving 
the  gears  in  the  head,  to  facilitate  making  speed  changes  with- 


DOUBLE    BACK    GEARED    HEAD. 

out  shock  to  the  parts  or  interfering  with  the  motor  speed. 
The  size  of  the  motor  is,  of  course,  dependent  upon  the  nature 
of  the  work  to  be  handled.  ]f  the  lathe  must  stand  up  to 
continuous  hard  work,  a  large  motor  must  be  used,  whereas  if 
it  is  intended  only  for  a  general  line  of  work,  one  of  normal 
power  will  be  amply  sufficient.  The  power  of  the  motor  should 
be  from  7^  to  15  horsepower. 

In  addition  to  these  special  features  the  manner  in  which 
details  have  been  wrought  out  in  the  construction  of  this  ma- 
chine is  of  exceptional  interest.     In  particular  the  design  of  the 


tailstock  merits  a  careful  examination.  This  is  representative 
of  an  extremely  massive  quadruple  clamping  stud  type,  with 
back  bolts  running  to  the  top  of  the  barrel  for  convenience  in 
clamping,  and  it  is  further  secured  against  movement  by  a  pawl 
dropped  into  a  rack  cast  in  the  center  of  the  bed,  which  is  ex- 
ceptionally valuable  when  doing  heavy  work.  This  pawl  can 
be  lifted  out  of  engagement  by  a  pull  rod  on  the  end  of  the 
tailstock.  An  improved  form  of  plug  binder  for  clamping  the 
spindle    has    a    very    long   travel,    is    graduated    in    inches,    and 


I2-SPEED    HEAD,    BELT    DRIVE. 

actuated  by  a  dished  handwheel  which  brings  the  wheel  closer  to 
the  operator,  and  also  secures  freedom  from  the  lost  motion 
and  back  lash  of  the  gear  operated  type.  When  the  spindle  is 
extended,  it  is  given  an  extra  support  by  a  projecting  nose  on 
the  tailstock,  and  this  is  further  reinforced  by  a  wide  rib, 
extending  from  the  tip  to  the  base,  insuring  exceptional  rigidity. 
The  rack  pinion  can  be  withdrawn  so  that  the  tailstock  can  be 
removed  without  running  it  off  the  end  of  the  bed. 

The  carriage  is  very  heavy,  especially  in  the  bridge,  where 
it  is  particularly  deep,  due  to  the  drop  "V"  bed,  and  is  widened 
to  the  extent  dictated  by  good  practice  and  judgment.  The 
bearings  are  full  continuous,  44  in.  on  the  "V's,"  and  the  car- 
riage is  gibbed  its  full  length  on  the  back,  with  a  clamp  on 
each  end  at  the  front,  the  right  hand  clamp  being  used  for 
binding  to  the  bed.  The  lead  screw  is  extra  large,  2^4  in. 
diameter,  and  chased  i  thread  per  inch,  permitting  engagement 
of  half  nuts  at  any  point  without  the  use  of  the  thread  dial, 
except  when  fractional  threads  are  desired.  It  is  made  from 
high  carbon  ground  stock,  chased  from  a  Brown  &  Sharp  master 
screw  and  carefully  tested  on  a  special  apparatus  built  for  that 
purpose,  thus  insuring  a  lead  screw  of  great  accuracy  and  long 
life. 

Abundance  of  power  is  available  in  these  lathes  far  surpass- 
ing the  high  efficiency  of  the  most  improved  high  speed  steels. 
A  minimum  of  power  is  wasted  throughout  the  drive  of  the 
machine  because  of  the  reduction  in  the  number  of  running 
parts,  together  with  the  most  direct  form  of  drive  to  the  main 
spindle  and  through  the  feed  works.  This,  coupled  with  excel- 
lent lubrication,  insures  the  highest  percentage  of  power  de- 
livered to  the  tool.  Steel  gears  are  liberally  distributed  through- 
out, wherever  experience  has  shown  them  to  be  necessary. 
These  are  of  the  coarsest  pitch  practicable,  and  are  cut  from 
the  solid  with  special  cutters,  no  range  cutters  being  used.  All 
levers,  handwheels  and  controlling  mechanisms  are  placed  con- 
veniently for  the  operator,  making  the  machine  a  desirable  tool 
to  handle.  This  feature  is  of  particular  value  on  a  lathe  of  this 
size,  where  expensive  work  is  being  machined  and  every  delay 
costs  money. 
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OP8RATIONS  AND  TIME  REQUIRED  FOR  MACHINING  A  2lK"  PISTON  ON  A  36"  VERTICAL  TURRET  LATHE 


II 


Item 

Surfac* 
Machinrd 

1 

2 

A 

3 

B 

4 

C 

5 

D 

6 

B 

7 

F 

8 

9 

10 

G 

11 

H 

12 

I 

13 

J        ; 

14 

K 

15 

I< 

OPERATIONS 


Chuck  Work 
One  Tcx)l,  (,% 
One  Tool.  9" 
One  Tool.  9" 
One  Tool.  1 


'  Leng:th  of  Cut  \ 
Length  of  Cut  I 
Length  of  Cut  I 

1"  Groove I 

One  Tool.  ^"x2"  Cut 

One  Tool,  l''xl"  Groove 

Remove  Piston , 


Simultaneous  Cuts. 
Simultaneous  Cuts 


-^-f 


Chuck  Work 

Set  Tool  and  Finish] 


Ream.. 
Fillet... 


Speed  up  to  34  Rev.  after  H,  I  and  J  are 
finished.  These  operations  performed 
while  boring  "G" 


Depth 

of 

Cut 


Fted 

Per 

Rev. 


Rev. 
Per 

Miw. 


'W 


) 

96 

i. 


S 


6 
6 

6&  20 


I 


TOTAL 


Miaates 

Hach 
Operwtior 


.-■..■:« 

6'4 

.""■■;■"« 

9*< 

6 

2X 

6 

11 

6 

i 

;;-■■»■;.; 

11 

«t^  **•«!••  t^*  •■»••  • 

2 

6 

20 

1 

8 
2 

a 

86K 


Minutes 
kequircd 

ACtlMll 


4 


11 


11 

2 


K 


2 

H 

6i% 


Pist»n  in  Rough.  21Ji"x7",  weight.  410  lbs.  T  ?  '    - 

Piston  When  Finished,  2l"a6K"  weight.  337  lbs. 
Metal  Removed,  73  lbs. 

Kind  of  Metal,  Hunt>Spiller  Metal.    Time  consumed  in  Machining  Six  Pistons,  from  floor  to  floor  vv'as  8  hours  and  10  miautes,  including  oiling 
machine,  grinding  and  setting  tools  and  absence  from  machine  that  occurs  during  day's  work,  average  per  piston.  811  minnf. '__ 


RAPID  PISTON  HEAD  MACHINING 


In  the  January,  1910,  issue  of  this  journal  an  illustrated 
article  describing  the  operations  required  for  machining  a  loco- 
motive piston  on  a  36  in.  Bullard  vertical  turret  lathe  attracted 
considerable  attention  in  view  of  the  table  in  connection  there- 
with which  graphically  portrayed  the  quick  time  made  in  con- 
nection with  the  various  detail  operations.  By  using  the  vertical 
turret  head  and  the  side  head  simultaneously  the  total  time  in 
the  ;  '  le  referred  to  was  shown  to  be  90  minutes,  a  gain  of 
30  ni.nutes  over  the  two  hours  actually  allowed  by  the  time 
stuay. 

Since  this  was  published  it  occurred  to  the  master  mechanic 


Ist  Setting,  Ist  Operation 


Ist  Setting,  3rd  Operation. 


?nd  Setting,  2nd  Operation. 


1st  Setting,  2nd  Operation 


2nd  Setting,  1st  Operation 


2nd  Setting,  3rd  Operation 


of  a  prominent  Southern  road  that  it  would  be  a  good  idea  to 
determine  whether  or  not  he  was  getting  an  output  from  his 
Bullard  machines  at  least  equal  to  that  given  in  the  above 
quoted  record.    The  result  of  his  efforts  is  clearly  portrayed  in 


the  attached  working  table,  which  indicates  that  it  is  possible 
to  machine  the  piston  head  in  considerably  less  time  than  given. 
These  figures  are  very  interesting,  as  they  illustrate  the  won- 
derful possibilities  of  the  vertical  turret  lathe  when  carefully 
studied  and  intelligently  handled.  It  will  be  noted  that  if  each 
operation  had  been  performed  singly  it  would  require  86^4 
minutes  to  complete  a  piston,  but  as  some  of  them  were  done 
simultaneously,  the  time  was  reduced  to  the  remarkable  record 
of  64H  minutes  actual  time,  or,  in  other  words,  the  head  was 
completed  from  floor  to  floor  m  64^2  minutes.  In  a  striking 
test  made  of  the  average  daily  output,  6  pistons  from  floor  to 
floor,  were  finished  in  8  hours  and  10  minutes.  This  included 
oiling  the  machine,  grinding  and  setting  tools,  and  absence  from 
the  machine  which  occurs  during  a  day's  work.  The  average 
time  per  piston  was  81^  minutes.  This  data  was  taken  after 
the  test  was  made  without  the  workman  having  any  knowledge 
of  it  in  order  that  the  output  under  normal  conditions  might 
be  determined. 


RELIABLE  ELECTRICAL   OPERATION 

It  has  been  unofticially  stated  several  times  recently  that  the 
New  York,  New  Haven  &  Hartford  had  practically  no  motive 
power  delays  in  handling  the  entire  passenger  trafllic  of  its  New 
York  end  by  Westinghouse  electric  locomotives  and  multiple 
unit  trains,  notwithstanding  the  change  over  from  steam  to 
electricity  at  Stamford.  From  reports  of  train  operations  in 
New  York  State  during  January,  recently  given  out  by  the 
Public  Service  Commission,  it  appears  that  the  New  York,  New 
Haven  &  Hartford  made  the  best  showing  of  any  road  in  the 
state  with  90  per  cent,  of  its  trains  on  time. 

The  report  is  especially  interesting  in  view  of  the  fact  that 
the  New  Haven  is  extending  its  single  phase  electrification  to 
the  Harlem  division  and  another  branch,  and  reported  as  plan 
ning  extension  to  New  Haven.  Of  the  roads  entering  New 
York  City  it  is  noteworthy  that  three  of  the  electrically  equipped 
roads,  namely,  the  New  Haven,  Long  Island  and  Pennsylvania, 
stand  high  with  90,  86  and  84  per  cent.,  respectively. 


"The  Strength  of  Oxv-acetvlene  Welds  in  Steel,"  by  Her- 
bert L.  Whittemore,  has  just  been  issued  as  Bulletin  No.  45 
of  the  Engineering  Experiment  Station  of  the  University  of 
Illinois.  This  bulletin  gives  the  results  of  an  extensive  series 
of  tests  to  determine  the  strength  which  may  be  developed  in 
welded  joints  made  by  fusing  thin  steel  plates  together  by 
means  of  the  flame  of  an  oxy-acetylene  blowpipe.  It  was  found 
that  with  careful  manipulation  such  a  welded  joint  may  be  ex- 
pected to  have  about  85  per  cent,  of  the  strength  of  the  plate 
material.  Considerable  information  as  to  methods  of  manipu- 
lation of  the  oxy-acetylene  blowpipe  and  the  proper  regulation 
of  the  gases  is  also  given  in  the  bulletin.  Copies  of  Bulletin 
No.  45  may  be  obtained  gratis  upon  application  to  W.  F.  M. 
Goss,  University  of    lUinois,  Urbana,   Illinois. 
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ACME  2X 'x26"  COMBINATION  TURRET  LATHE 


The  turret  lathe  owes  its  origin  almost  entirely  to  American 
invention.  The  earliest  machines  were  made  for  the  manufac- 
ture of  the  parts  of  sewing  machines  and  small  arms,  and  the 
latest  and  finest  developments  have  been  brought  about  by  the 
bicycle  and  motor  car  industries.  With  all  of  the  obvious  and 
practical  advantages  of  these  machines  for  reducing  the  cost  of 
production,  it  was  not  until  about  the  year  1890  that  they  came 
into   use   for  general   manufacturing. 


The  chuck  is  specially  designed  to  insure  holding  the  work 
accurately,  together  with  great  gripping  power.  It  is  opened 
and  closed  while  the  machine  is  running  by  means  of  the  long 
lever  shown  at  the  front  of  the  head,  and  this  lever  also  op- 
erates the  roller  feed.  The  important  features  of  this  chuck 
are  that  the  work  does  not  have  "end  motion"  when  the  chuck 
is  closed,  making  it  possible  to  do  second  operation  work  re- 
quiring exact  shoulder  length,  and  the  jaws  do  not  "overhang," 
allowing  short  work  to  be  gripped  without  tilting  the  jaws. 
'1  hese   latter   are   easilv   removed   and   inserted   without   disman- 


.\CME    COMBINATION    TtniKET    LATHE. 


Since  that  time  there  have  been  many  fine  examples  of  de- 
sign in  the  production  of  this  indispensable  tool,  and  manu- 
facturers of  lathes  especially  in  this  country  have  vied  with 
one  another  to  produce  a  machine  which  would  in  every  way 
fulfil  the  requirements  of  stability  and  all-around  adaptability. 
1  his  healthy  competition  has  necessarily  resulted  in  a  very  high 
turret  lathe  development  and  a  remarkable  increase  in  efticiency 
and  operating  range. 

A  prominent  recent  output  in  this  line,  designed  for  great 
range  and  for  adaptability  in  producing  work  from  bar  stock, 
and  also  from  forgings  and  castings,  using  simple  tools,  is  the 
2%  in.  by  26  in.  combination  turret  lathe  by  the  Acme  Machine 
Tool  Co.,  of  Cincinnati,  O.,  which  is  herein  illustrated.  As  its 
designation  indicates,  this  machine  handles  bar  work  up  to  2]/^ 
in.  diameter  and  26  in.  long,  with  the  bar  outfit  of  tools,  also 
forgings  and  castings  to  12  in.  diameter,  with  the  chucking 
outfit.     The  lathe  will  swing  19  in.  diameter. 

There  are  many  points  of  superior  merit  embodied  in  this 
machine,  the  majority  of  which  are  plainly  apparent  in  the  il- 
lustration. In  particular  the  design  of  the  bed,  which  rests  on 
three  points,  avoiding  all  twisting  action,  merits  particular  at- 
tention, as  does  also  construction  of  the  head  which  is  cast 
solid  with  the  bed,  thus  insuring  great  rigidity,  and  it  is  pro- 
vided with  friction  back  gears  and  three  step  cones  for  3J/2  in. 
belt.  The  spindle  is  of  high  carbon  hammered  crucible  steel, 
and  all  bearings  are  ground  and  hand  scraped.  The  chip  pan 
is  made  deep,  to  provide  for  holding  a  large  quantity  of  chips. 
The  oil  tank  is  cast  solid  with  the  pan  and  has  a  perforated 
cover  which  serves  as  a  strainer,  allowing  the  oil  to  drain  back 
into  the  tank.  The  oil  pump  delivers  an  ample  supply  of  oil 
and  operates  when   the  machine  is  running  in  either  direction. 

The  carriage  has  bearings  the  full  length  on  the  V's,  which 
are  of  large  proportions,  and  is  held  securely  by  gibs  at  the 
front  and  back.  Automatic  adjustable  stops  are  provided  for 
each  turret  hole,  and  four  auxiliary  stops  which  may  be  used 
in  any  combination  desired,  are  controlled  by  the  knob  seen 
at  the  right  hand  end  of  the  carriage.  All  of  the  stops  trip  the 
automatic  feed. 


tling  the  chuck.  A  roller  feed  of  improved  type  is  used  to  feed 
the  stock,  and  the  centering  jaws  and  rolls  are  operated  to- 
gether automatically.  In  adjusting  the  roller  feed  for  any  size 
stock,  it  is  only  necessary  to  turn  the  spanner  wrench  until  the 
jaws  grip  the  stock,  then  loosen  a  trifle  and  the  rolls  will  be 
under  the  proper  tension  to  feed  the  stock.  Any  section  of 
bar  can   he   fed,   round,   square   or   hexagon.     Three  roller  rest 


ROLLER    REST    TURNER. 

turners,  as  illustrated,  are  furnished  with  the  equipment  for 
bar  work.  These  turners  are  adjustable  from  2J4  ir.  to  J4  in. 
diameter  stock.  The  cutter  is  of  high  speed  steel  and  both 
cutter  and  back  rests  can  be  quickly  withdrawn  to  pass  over 
a  large  diameter  without  changing  the  size  the  tool  is  set  for. 
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The  turret  consists  of  a  circular  plate  with  radial  locating 
slots  for  the  tools,  also  bolt  holes  for  clamping  them  to  the 
top  of  the  turret.  It  is  mounted  on  a  cross  slide  of  generous 
pr/oportions.  The  turret  locking  bolt  is  placed  at  the  front 
end  of  the  slide  directly  under  the  cutting  tool,  and  works  in 
hardened  and  ground  taper  bushings  let  into  the  solid  turret. 
This  construction  has  been  adopted  as  giving  the  most  rigid  tool 
support,  the  pressure  of  the  cut  being  downward,  resulting  in 
a  support  which  is  practically  solid.  The  cross  slide  moves  on 
a  narrow  dove-tail  guide  with  a   gib   for   taking  up  wear,  and 


TURRET    BORING,    FORMING  AND  TURNING    LATHE 


THE    SLIDE    TOOL. 

has  hand  and  power  cross  feed  in  both  directions,  with  large 
micrometer  dial.  Independent  micrometer  stops  are  provided 
for  each  tool  on  the  turret.  These  stops  are  convenient  to  the 
operator;  they  can  be  used  in  any  combination  desired,  and  are 
arranged  to  trip  the  automatic  feed.  A  very  rigid  stop  is  used 
to  locate  the  turret  in  its  central  position,  all  movement  of  the 
cross  slide  being  from  the  center  out.  Power  feed  is  provided 
for  both  the  cross  and  longitudinal  movement  of  the  turret. 
It   is   of   the  geared   type,   giving   four   changes,   which   are   in- 


As  an  example  of  a  remarkably  efficient  turret  boring,  form- 
ing and  turning  lathe,  the  new  machine  by  the  W.  P.  Davis 
Machine  Co.,  of  Rochester,  New  York,  claims  particular  atten- 
tion. It  embodies  many  interesting  features  and  finely  wrought 
details  which  easily  place  it  in  the  front  rank  of  the  prominent 
machine  tools  of  the  year. 

This  lathe  has  a  geared  friction  head  and  has  positive  drive 
with  the  back  gears.  The  triple  gear  meshes  into  the  face  plate 
when  desired.  The  spindle  is  made  of  special  steel  and  has  a 
special  i8  in.  4-jaw  independent  chuck.  The  cone  has  four 
steps,  and  this  in  connection  with  the  two-speed  countershaft 
and  the  back  gears  gives  a  wide  range  of  speeds  and  feeds.  A 
change  from  one  feed  to  another  or  a  change  in  threads  is  per- 
mitted almost  instantly  by  the  quick  change  gear  box.  There 
are  ;}2  changes  possible,  ranging  from  2  to  32  threads  per  inch, 
and  special  or  fractional  threads  may  be  cut  by  changing  the 
end  gears.  The  index  plate  is  so  simple  that  it  can  be  operated 
without   trouble   or   mistakes. 

The  saddle  on  which  the  turret  is  mounted  is  of  excep- 
tionally rigid  and  substantial  construction.  It  is  25  in.  wide, 
has  a  bearing  of  30  inches  on  the  bed,  and  a  travel  of  40  in. 
The  hand  feed  is  operated  by  a  pilot  wheel  and  the  saddle  is 
also  supplied  with  power  feed,  having  16  instantaneous  changes, 
and  reversible  by  means  of  a  foot  lever  on  the  front  of  the 
machine.  This  can  be  used  for  thread  cutting.  The  turret  is 
15  in.  from  face  to  face,  6  in.  high  and  has  6  faces,  6  x  8J4  in., 
with  holes  2}^  in.  diameter.  The  faces  have  four  holes  for  at- 
taching forming  tools  and  are  made  with  a  key  seat  and  key  to 
prevent  boring  bars  from  turning.  The  turret  has  a  locking  de- 
vice for  holding  the  various  faces  in  line  with  the  spindle,  and 
an  open  center  allows  the  mandrel  to  be  passed  entirely  through. 
An  automatic  stop  is  provided  for  each  face,  and  any  face  can 
be  tripped  at  any  point  desired  on  the  length  of  the  bed. 

Hand  and  power  feed  are  provided  for  the  carriage,  and  an 
automatic  stop  for  the  longitudinal  feed.  The  four-sided  tool 
post,  which  can  be  revolved  so  that  four  different  tools  can  be 
used  without  changing,  is  mounted  on  a  cross  slide  of  the  car 


stantly  obtainable  by  moving  the  lever  shown  at  the  front  of 
the  head.  Both  feeds  are  reversible  by  means  of  the  lever  at 
the  front  of  the  feed  box. 

The  slide  tool,  also  illustrated,  for  holding  cutting  off  and 
forming  tools,  will  be  found  very  convenient.  The  cutting  off 
tool  is  placed  at  the  rear  as  shown,  so  that  the  machine  need 
not  be  reversed  to  use  either  tool.  All  working  parts  of  the 
machine  are  carefully  protected  from  dirt  and  chips,  thus  in- 
suring accuracy  in  the  output.  The  floor  space  is  3  ft.  by  9  ft. 
3  in.,  and  the  net  weight   is  3,800  lbs. 


riage,  and  is  supplied  with  power  cross  feed.  Both  the  car- 
riage and  turret  saddle  are  driven  by  a  lead  screw,  so  that  either 
may  be  used  for  thread  cutting. 

Special  attention  has  been  paid  to  all  minor  details  in  the 
design.  The  boxes  are  made  of  the  best  quality  of  genuine  bab- 
bit, compressed  and  bored,  and  have  ample  oiling  facilities.  The 
countershaft  has  two  friction  pulleys  which  are  dust  proof  and 
self-oiling,  as  are  also  the  hangers,  with  a  bushing  containing 
a  recess  for  oil.  The  floor  space  occupied  is  48  x  144  in.  and 
the  net  weight  7,000  lbs. 
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ACME  2U''Ji2^'  COMBINATION  TURRET  LATHE 


''I..'.  The  turret  lathe  owes  its  origin  almost  entirely  to  American 

■■.•..-.•'.:■       invention.       The   earliest   niacliiiu's   \\ct<.'  maile    for   the   nianufac- 

:■"  ture  of  the  parts  of  sewiuij  inacliines  and  small  arni>,  and  the 

latest   and   finest   clevclopnients   ha\e   hicn    !)r()U!ilu    alit^nt    by   the 

bicycle  andinotor  car  indnstries.     With  all  of  the  obvious  and 

practical  advantajfes  of  these  nuichincs   for  reducing  the  cost  of 

:.,',       production,  it  Was  not  until  aboin  the  year  iS<)o  that  they  came 

'-••;..4;;:#tqvliSc  ;f*>r:  g^^^^^  mainrfacturinu. 


The  chuck  is  specially  designed  to  insure  holding  the  work 
accurately,  together  with  great  gripping  power.  It  is  opened 
and  closed  while  the  machine  is  running  by  means  of  the  long 
lever  shown  at  the  front  of  the  head,  and  this  lever  also  op- 
erates the  loller  feed.  The  iini>i)naiit  features  nt  this  chuck 
are  that  the  work  does  not  have  "end  nii>tion"'  when  the  chuck 
is  closed,  making  it  possible  t«>  do  second  i>peration  work  re- 
(luiring  e.xact  shoulder  length,  and  the  jaws  do  not  "overhang," 
.illowing  short  work  to  bi'  gripjied  witliout  lilting  the  jaws. 
I  Iiese    latter    .ire    easil\    iiino\i(l    ;hh1    in^eriid    witiioin    disni.an- 


.\(  MK    loMltlNATION     TURRET    LATHE. 


r."x        ■A'-.i. 


.::■■..>!•■ 


■r  Since  that  time  ther'e  have  he'en  niany  line  e.xanipKs  of  de- 
■■sign  in  the  pr</ductioM  (>f  tl.iis  iuslispens.ible  tool,  and  manu- 
facturers  of   lathes   especially   in   this   c< nun ry    have    vied    uiili 

VJone  another  to  jiroduce  a  machine  which  would  in  -verv  way 
"fullil    the   requirements   of   stability    and   all-around   adaptability. 

:-;'l  his  healtln-  com|)etition  has  neces>ariiv  residted  in  a  \ery  high 
.turret  lathe  development  and  a  reni.irkable  increase  in  efficiency 
.;iand   o|nrating  range. 

"A  prominent  recent  >'Utput  in  this  Itr.e.  desimied  lor.vire.it 
range  and  for  adaiHability  in  prodtuing  work  from  i)ar  stock. 
and  also  from  fcvrgings  and  castings,  using  simple  tools,  is  the 
2li  in.  by  26  in.  combination  turret  lathe  by  the  .\cme  Machine 
Tool  Co.;  of  Cincinnali,  ().,  which  is  herein  illustrated.  As  it> 
designation  indicates,  this  machine  hanilles  I)ar  work  up  to  _•'.; 
•in.   diameter  and  26  in.   lot)g,  with   the   bar  outfit  of   tools,  als'^ 

•{orjiirigs  and   castings    to    12    in.    <Iiameter.    with   tl^c   cliucking 
'i>utfit,  .  The  lathe  will  swing   iq  in.  diameter.        :;     ;• 
'^he,re   are    maiiy    points   of    superior    merit    embodied    in    tlii- 

machine,   the   majority  of  whicli   are   iil.inily   ajijiarent   in   tlie   il 
lustration.     Iti  particular  the  design  of  the  bed,  which  rests   on 

,  three   points,  avoiding  all  twisting  action,  merits  particular   at 

'terttion,:  as   does   also   construction   of   the   head    which    is   cast 

•"isblid  with  the  bed,  thus  insuring  great  rigidity,  and  it  is  pro- 
vided with  friction  back  gears  and  three  step  cones  for  3J.I.  in. 
belt.  The  spindle  is-  of  high  carbon  hammered  crucible  steel, 
and  all  bearings  are  ground  and  hand  scraped.  The  chip  pan 
is  made  deep,  to  provide  for  lidding  a  large  <|uantity  of  chips. 
The  oil  tank  is  cast  solid  with  the  pan  and  has  a  perforat-'d 
.cover  which  serves  as  a  strainer,  allowing  the  oil  to  drain  back 
into  the  tank.  The  oil  pump  delivers  an  ample  supply  of  oil 
and  operates  when  the  machine  is  running  in  eitiier  direction. 
The  carriage  has  bearings  the  full  length  on  the  V's,  which 
are  of  large  proportions,  and  is  held  securely  by  gibs  at  the 
front  and  back.  Automatic  adjustable  st<ips  are  provided  for 
each  turret  hole,  and  four  auxiliary  .stops  which  may  be  used 
in  any  combination  desired,  are  controlled  by  the  knob  seen 
at  the  right  hand  end  of  the  carriage.  .Ml  of  the  stops  trip  the 
automatic  feed. 


tiing  the  chuck  .\  roller  feed  of  improved  type  is  used  to  feed 
the  stock,  and  the  centering  jaws  :ind  rolls  arc  operated  to- 
gether automatically.  In  adjusting  tlie  roller  feed  for  any  size 
stock,  it  is  iMdy  necessary  to  turn  the  spanner  wrench  until  the 
jaws  grip  the  slock,  then  loii..in  a  trifle  and  the  rolls  will  be 
under  tl'e  pri)per  tension  lo  \(i.A  the  stock-.  .\ny  section  of 
liar   c.'in    be    fid.   roiuid,   sipi.ire   or   lu-xagon.      Three   roller   rest 


HOI. I. IK     KKSI'     TIRNKK.  ■.■:•..-'• 

turners,  as  illustrated,  are  furnished  with  the  equii>inent  for 
bar  work.  These  turners  are  adjustable  from  2>4  i'  •  to  Yi  in. 
diameter  stock.  The  cutter  is  of  high  speed  steel  and  both 
cutter  and  back  rests  can  be  quickly  withdrawn  to  pass  over 
a  large  diameter  without  changing  the  si/e  the  tool  is  set  for. 


,':•■.  '\  ■*'  V 


■f  ■■'••.  ■■"•■'.  -. 


•A  ^»  '-'rf?^:^..' , 
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The  turret  consists  of  a  circular  plate  with  radial  locating 
slots  for  the  tools,  also  bolt  holes  for  clamping  them  to  the 
top  of  the  turret.  It  is  mounted  on  a  cross  slide  of  generous 
proportions.  The  turret  locking  bolt  is  placed  at  the  front 
end  of  the  slide  directly  under  the  cutting  tool,  and  works  in 
hardened  and  ground  taper  bushings  let  into  the  solid  turret. 
This  construction  has  been  adopted  as  giving  the  most  rigid  lool 
support,  the  pressure  of  the  cut  beijig  downward,  resulting  in 
a  support  which  is  practically  solid.  The  cross  slide  moves  on 
a  narrow  dove-tail  guide  with  a  gib  for  taking  up  wear,  and 


TURRET    BORING,    FORMING   AND   TURNING    LATHE 


:;.;,;;.-•- -./v. y  ■.._.-  ..,•:.;-,..,;  THE  slide  tool.  ■-■;>■•■ '^  >, '.•••;:  ■-■•^V- 

has  hand  and  power  cross  feed  in  both  directions,  with  large 
micrometer  dial.  Independent  micrometer  stops  are  provided 
for  each  tool  on  the  turret,  ihesc  stops  are  convenient  to  the 
operator;  they  can  be  used  in  any  combination  desired,  and  are 
arranged  to  trip  the  automatic  feed.  A  very  rigid  stop  is  used 
to  locate  the  turret  in  its  central  position,  all  movement  of  the 
cross  slide  being  from  tiic  center  out.  Tower  feed  is  provided 
for  both  the  cross  and  longitudinal  movement  of  the  turret. 
It    i^   111'    tile   gvared   type,   giving   four   changes,   which   are   in-. 


As  ftn  exarhtJlc  of  a  reniarkably  efficient  turret  boring,  form- 
ing and  turning  lathe,  the  new  machine  by  the  W.  P.  Davis 
Machine  Go.,  of  Rochester,  New  York,  claims  particular  atten- 
tion. It  embodies  many  interesting  features  and  finely  wrought 
details  which  easily  place  it  in  the  front  rank  of  the  prominent 
machine  tools  of  the  year. 

This  lathe  has  a  geared  friction  head  atvd  has  positive  drive 
\fvith  the  back  gears.    The  triple  gear  meshes  into  the  face  plat*  ^ 
when  desired.     The  spindle  is  made  of  special  steel  and  has  a 
special    i8   in.    4-jaw    independent   chuck.      1  he    cone    has    four 
steps,   and  this   in   connection   with   the   two-speed  coiHitersihaft 
and  the  back  gears  gives  a  wide  range  of  speeds  and  fe^^ds.  ;A:.- 
change  from  one  feed  to  another  or  a  change  in  threads  is  per^.' 
mitted  almost  instantly  by  the  quick  eliaiige  gear  box.      1  iure  • 
are  32  changes  possible,  ranging  from'  2  to  32  threads  jier  inch,-, 
■and  siiecial  or   fractional  threads  may  be  cut  by  changing  the 
end  gears.    The  index  plate  is  so  simple  tliat. it  can  be.9i>erat€d\ 
without   trouble   or    mistakes.  >      :':-//'y://^'  ■::'':■.■',:■'■'■-■■  ■}'-■'■  ' 

The  saddle  On  which  the  turret;  is  mounted  ;»$  of-  <Xf^^ 
tionally  rigid  and  substantial  constrnction.  It  .rs  25  in.  widie, 
has  a  ixaring  of  30  inches  on  the  bed,  and  a  travel  oi  40  in. 
The  hand  feed  is  operated  by  a  pilot  wheel  and  the  .saddle  is 
abo  supplied  with  pQwef  feed,  having  16  instantaiijeou>  changes, 
and  reversible  by  means  of  a  foot  lever  on  the  front  of  the 
machine.  This  can  be  used  for  thread  cutting.  The  turret  is 
15  in.  from  face  to  face,  6  in.  high  and  has  6  laces,  6  x  8'/^  in,' 
.•\fith  holes;  2]/i  m,  diameter.  The  faces  have  fouf;  holes  for  at-^ 
taching  forming  tools  and  are  inade  with  a  key  seat  and  key  to 
prevent  boring  bars  from  turning."  The  turret  has  a  locking  de- 
vice for  holding  the  various  faces  in  line  with  the  spindle,  and 
an  Open  center  allows  the  inandrel  to  be  passed  entirely  through. 
An  automatic  stop  is  provided  for  each  face,  and  an\  face  can 
be  trippe<l   at  any  point  de-ired  on  the  length  of  the  bed.    ,; ;  ■: ' 

Hand  and  power  feed  are  provided  for  the  carriage,  and  an 
automatic  stop   for  the  longitudinal   feed.     The   four-sided   tool 
post,  which  can  be  revolved  so  that  four  different  tools  can  be: 
used  without  changing,  is  niounted  on  a  cross  sli<jc  of  the  caf- 


stantly-  obtninabic  by  moving  the  lever  show^i  at  the  front  of 
the  head.  Both  feeds  are  reversible  by  means  of  the  lever  at 
the  front  of  the  feed  bos?. !;/;.-; -J; -j'^ 

The  slide  tool,  also  illustrated,  for  holding  cutting  off  and 
forming  tools,  will  be  found  very  convenient.  The  cutting  off 
tool  is  placed  at  the  rear  as  shown,  so  that  the  machine  need 
not  be  reversed  to  use  either  tool.  All  working  parts  of  the 
machine  are  carefully  protected  from  dirt  and  chips,  thus  in- 
suring accuracy  in  the  output.  The  floor  space  is  3  ft.  by  9  ft. 
:;3:  in.,  and  the   net  weight   is  3,800  lbs:     ^"  •  '-■'.■:'■  :  ,%         '    ^'^s-  ^ 


riage,  and  is  supplied  with  power  cross  feed.  Both  the  car- 
riage and  turret  saddle  are  driven  by  a  lead  screw,  so  that  either 
may  be  used  for  thread  cutting. 

.Special  attention  lias  been  paid  to  all  minor  details  in  the 
design.  The  boxes  are  made  of  the  best  quality  of  genuine  bab- 
bit, compressed  and  bored,  and  have  ample  oiling  facdities.  The 
countershaft  has  two  friction  pulleys  which  are  dust  proof  and 
self-oiling,  as  are  also  the  hangers,  with  a  bushing  containing 
a  recess  for  oil.  The  floor  space  occupicu  is  48  x  144  in.  and 
vthe  net  weight  7,000  IbsJ     ;       '.-r.-'::)'^<.>^:-^'-:.'^^:-l:>^y-' 
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GAS-ELECTRIC  MOTOR  CAR 


BUFFALO,     ROCHESTER     &     PITTSBURG     RY. 


For  several  years  the  General  Electric  Company  has  been 
actively  engaged  in  the  development  of  the  gas-electric  motor 
car,  which  in  its  present  perfected  form  is  herewith  illustrated. 
As  no  mechanical  transmission  exists  between  the  engine  and 
the  axle  the  gas  engine  may  be  operated  at  its  maximum  effi- 
ciency without  reference  to  the  speed  of  the  car.  The  electric 
power  generated  by  the  engine  is  applied  to  standard  railway 
motors  and  operation  is  by  means  of  a  suitable  controller  in  a 
manner  similar  to  the  practice  followed  in  ordinary  electric 
trolley  cars.  The  entire  arrangement  of  mechanism  in  its  en- 
gine compartment  constitutes  a  remarkable  illustration  of  a 
complete   and   exceedingly   compact   power   plant. 

A  storage  tank  of  lOO  gallons  capacity  supplies  sufficient  gaso- 
line to  carry  the  car  over  200  miles.  On  its  trip  of  delivery  to 
the  Buffalo,  Rochester  and  Pittsburg  Railway  the  trip  of  244 
miles  from  Schenectady  to  Rochester,  via  the  Auburn  division, 
was  made  on  time  at  every  point,  and  without  delay  of  any 
kind.  The  smoothness  of  operation  and  easy  control  were  sub- 
jects of  the  most  favorable  comment  by  the  party  of  prominent 
officials  of  the  New  York  Central  lines  who  made  the  trip,  and 
the  speed  attained  on  the  heavy  grades  of  the  Auburn  road 
were  highly  satisfactory. 

The  car  is  66  ft.  long,  14  ft.  i  in.  high,  and  has  a  seating  ca- 
pacity of  49  in  the  passenger  compartment  and  20  in  the  smok- 


ing compartment,  with  two  passengers  per  seat.  The  seats 
are  sufficiently  wide  to  accommodate  three  persons,  if  desired, 
and   under   such   arrangement  the   passenger  compartment   will 


GAS    ENGINE   GENERATING    SET. 


accommodate  69,  and  the  smoking  compartment  28.  It  will  be 
noted  in  the  design  that  the  side  door  construction  has  been 
embodied  which  permits  an  exceedingly  handsome  observation 
end  which  is  also  encircled  by  a  continuous  seat.  Automatic 
and  straight  air  brakes  are  provided  in  addition  to  the  auxiliary 
hand  brake  in  case  of  emergencies.  The  car  is  also  equipped 
with   standard  automatic  air  signals. 

Editor's   Note. — For   other   motor  car   articles   in   this  journal,    see    the 
following   references: 

Beach    Storage    Battery   Car April,  1911,  p.  150 

Gas-Electric   Motor   »-ar.   General   Electric   Co Feb.,  1910,   p.  66 

Gasolene  Motor  Car.  Fairbanks,   .Morse  &  Co Nov.,  1909,  p.  460 

Steam   Motor  Car,  Am.   Loco.   Co Aug.,  1908,  p.  298 

Strang  Gas-Electric   Motor   Car July,  1908,  p.  256 

Ganz  Steam   Motor  Car,   Intercolonial  Ry Nov.,  1907,  p.  445 

Ganz   Steam   Motor   Car,    Erie   R.    R .Aug.,  1907,   p.  312 

Steam   Motor  Car,   Canadian   Pacific   Ry Sept.,  1906,  p.  333 

Steam    Motor   Car.   Canadian   Pacific   R" Aug.,  190€,  n.  294 

Union  Pacific  R.   R.,  Gasolene   Motor  Car May,  1906,  p.  187 


Steel  Under  Bodies  for  Mail  Cars. — Railway  post-office  cars 
with  all-steel  under-frames  will  be  required  by  the  Post-Office 
Department  after  July  i.  This  arrangement  was  effected  at  a 
conference  between  Postmaster-General  Hitchcock  and  a  dele- 
gation of  railroad  officials.  It  was  agreed  that  the  proposed 
construction  was  the  best  to  be  used  in  the  period  of  transition 
between  the  all-wood  and   the  all-steel  railway  mail  car. 


PASSENGER    COMPARTME.NT,    IXK)KING    FORWARD. 


A  Proposition  to  Invest  One  Dollar  to  save  ten  is  frequent- 
ly less  attractive  than  a  proposition  to  invest  ten  dollars  to  save 
one,  because  it  is  unconventional. — David  Van  Alstyne  before 
the  Congress  of  Technology,  Boston,  Mass. 
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THE  "ERIE"  STOKER 


The  stoker  shown  in  the  illustration  is  a  self-contained  ma- 
chine, complete  in  itself,  without  any  auxiliary  apparatus,  and  is 
particularly  applicable  to  stationary  boilers  rated  up  to  250  h.p. 
and  to  small  and  medium  size  power  plants.  It  is  of  the  over- 
feed plunger  type  and  is  applied  to  the  exterior  of  the  boiler, 
not  interfering  with  the  existing  conditions  within  the  firebox. 

This  stoker  consists  of  the  following  essential  parts :  A  coal 
hopper  with  opening  in  the  bottom  at  the  end  nearest  the 
boiler;  a  conveyor  for  agitating  or  carrying  the  coal  from  the 
rear  of  the  hopper  to  the  opening  at  the  front  of  the  hopper, 
where  it  falls  by  gravity  in  front  of  the  plunger,  thus  assuring 
a  uniform  delivery  of  fuel,  and  a  main  cylinder  and  trough  in 
which  reciprocates  a  piston  and  plunger,  which,  with  a  variable 
stroke,  throw  the  coal  to  the  different  parts  of  the  firebox.  This 
variable  stroke  is  given  to  the  plunger  by  means  of  a  rotary 
valve,  two  separate  steam  ports  leading  from  this  valve  to  the 
rear  end  of  the  cylinder,  and  two  choke  plugs,  one  from  each 
of  the   steam  ports.     The   office   of   tlie   two  choke  plugs   is   to 


to  re-design  this  stoker  with  a  view  to  adapting  it  to  locomo- 
tive practice,  but  the  demand  for  stationary  boilers  has  been 
so  large  that  the  development  of  the  locomotive  type  has  neces- 
sarily been  postponed. 


OILDAG 


Graphite  has  always  been  recognized  as  possessing  great 
merit  as  a  lubricant,  but  much  difficulty  has  been  experienced  in 
arranging  for  a  suitable  carrier  to  get  it  positively  and  properly 
to  the  bearing  surface  since  ordinary  graphite  will  not  remain 
in  suspension  in  any  of  the  good  lubricants.  Dr.  Edward  G 
Acheson,  however,  has  finally  been  successful  in  solving  the 
problem  and  has  been  able  to  produce  a  deflocculated  graphite 
which  will  remain  in  suspension  in  oil  for  any  length  of  time 
This  mixture  has  been  given  the  name  of  "Oildag." 

In  making  this  deflocculated  graphite  an  electric  furnace  is 
employed  and  the  process  is  carried  on  at  a  temperature  which 
vaporizes   every   impurity,   leaving   entirely  pure   graphite.     The 


vary  the  amount  of  steam  reaching  the  rear  end  of  the  cylin- 
der through  the  various  ports,  and  thereby  give  a  variable 
stroke  to  the  plunger.  The  valve  operates  in  a  rotary  manner, 
each  of  the  ports  stopping  full  open  in  front  of  its  correspond- 
ing steam  passage  in  regular  succession.  The  conveyor  is  con- 
trolled by  a  small  reciprocating  steam  motor  which  also  oper- 
ates the  valve  that  controls  the  speed  of  the  piston  or  plunger, 
thus  giving  a  uniform  amount  of  coal  for  each  stroke  of  the 
plunger.  The  deflector  which  is  attached  to  the  front  of  the 
trough  is  so  designed  as  to  spread  the  coal  to  the  sides  of  the 
furnace  as  it  is  delivered  by  the  plunger.  The  exhaust  steam 
from  the  motor  passes  over  the  deflector,  thus  assisting  the  dis- 
tribution of  the  coal  to  the  front  corners  of  the  firebox.  This 
combination  of  deflector  and  exhaust  steam  absolutely  assures 
even  distribution  of  the  coal  over  the  entire  grate  surface.  Each 
stoker  is  equipped  with  an  automatic  regulator  which  main- 
tains a  constant  steam  pressure  by  regulating  the  amount  of 
coal   fed,  thus  effecting  a  great  saving  in  fuel. 

No  portion  of  the  stoker  is  exposed  to  the  effects  of  the 
heat  and  it  is  particularly  to  be  noted  that  the  stoker  is  located 
between  the  two  fire  doors  and  consequently  if  there  is  a  break- 
down it  is  a  simple  matter  to  hand  fire  until  it  is  fixed.  As  a 
matter  of  fact,  however,  the  stoker  is  so  extremely  simple  in 
its  method  of  construction  that  the  probability  of  a  breakdown 
is  very  remote. 

It  is  the  ultimate  purpose  of  the  Erie  Foundry  Co.,  Erie,  Pa., 


particles  of  graphite  resulting  are  so  fine  as  to  be  invisible  to 
the  naked  eye  and  it  is  stated  that  it  would  take  125,000  of 
them  placed  side  by  side  to  reach  an  inch.  It  will  pass  through 
the  finest  filter  paper.  This  material  is  mixed  with  a  high 
grade  oil  and  proves  practically  a  perfect  lubricant,  not  being 
subject  to  evaporation  or  oxidizatoin.  It  is  claimed  that  one 
gallon  of  this  material  will  easily  do  the  work  of  three  gallons 
of  oil  and  that  in  two  large  power  stations  in  New  York  City 
the  consumption  of  cylinder  oil  has  been  reduced  more  than  60 
per  cent,  through  the  use  of  "Oildag."  It  would  appear  that 
this  lubricant  is  one  unusually  well  suited  for  locomotives  and 
cars,  particularly  in  view  of  the  well-known  effect  of  graphite 
on  bearing  surfaces  in  giving  them  a  very  high  polish  and 
almost    self-lubricating  qualities. 

This  material  is  being  handled  by  the  International  Acheson 
Graphite  Co.,  Niagara  Falls,   N.  Y. 


To  Remo\'e  Paint  from  Iron,  take  lime  and  mix  with  com- 
mon lye  into  a  thick  paste  by  the  addition  of  water,  and  apply 
over  the  surface  with  a  mason's  trowel  to  a  thickness  of  about 
li  in.  After  allowing  the  mixture  to  remain  a  short  time, 
wash  ofT  with  a  hose,  and  most  of  the  old  paint  will  be  entirely 
removed,  the  remainder  being  easily  scraped  oflF.  If  the  iron 
has  several  coats  of  dried  paint,  two  or  three  applications  will 
be  necessary  before  the  entire  surface  is  clean. 
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(lAS-KLECTRIC  MOTOR  CAR 


;-;.- tft^iavALu.     KorilKSTKR    &     ^ITTsnuRC  .:lit;• 


/F6r   several;  yea**  thfe^-  Cit'iK-ral    Electric    (..'«impaiiy   has    been 
actively  engage^  "I  the  development   <jf  the   iras-electric  motor 
V :"  car.  which  in  its  present  perfected  form  is  herewitli  illustrated. 
\.  ■>'^  As  no   mechanical   trauMnission  exists   between   the  inj^ine  and 
■    the  axle  the  gas  eiigine  may  he  operated  at  its  maximum  eth- 
cicncy  without  re fercncf  to  the  spee<l  of  tin    car.     The  electric 
pi'wcr   ireneratcd   by  the   engine   is  applied   to   standard   railway 
motors  and  operation  is  by  means  of  a  suita))le  controller  in  a 
manner    similar    to    tlie    practice    followed    in    ordinary    electric 
;;,tTolley  cars.     I'he  entire  arrangcnunt   of  mechanism   in   it-  en- 
gine   compartment    constitutes    a    remarkable    illustration    of    a 
coinpletf    and    cxctcdinjily    compact    power    plant. 
>"-.'••■';:..;  A  Storage  tank  of  loo  gallons  capacity  supplies  sutiicient  gaso- 
-.-.V'lme  to  carry  the  car  over  jcx)  miles.     On  its  trip  of  delivery  to 
.C^::/..thc    Bufifalo,   Rochester   and    I'ittsburg   Railway   the   trip   ni   244 
;."' :v  miles   from  Schenectady  to  Rochester,  via  the  Aui)urn  divi-ion, 
.  "*.  ;'tias   made  on   time   at   evefy  point,   and   without   delay    of   any 
kind.     The  smoothness  of  operatii>n  and  easy  control  were  sub- 
jects of  the  most   favorable  conunent  by  the  jiarty  of  prominent 
officials  of  the  N'ew  A'ork  Central  lines  who  made  the  trip,  and 
the    speed    attained    on    the    heavy    tirades    of    the    Auburn    road 
were  highly  satisfactory. 

:The  car  is  66  ft.  long,   14  it.   1   in.  liigh.  and  lias  a  seating  ca- 
pacity of  49  in  the  passenger  compartment  .iml  JO  in  the  smok 


ing  conii)artnu'nt,  with  twn  passengers  per  seat.  llie  seats 
arc  sulhcieiuly  witle  to  acconunodate  three  persons,  if  desired. 
and   under   such    arrangement    the    passcuger   compartment   will 


GAS    KNl.INK    ia:NKk.\TlN(;     SKT.  j'  ;::  -/;:•■■.■..■ 

.tccommodate  fig,  and  the  smoking  coinpartincnt  28.  If  will  be 
noted  in  the  design  that  the  side  door  ci>nstruction  has  been 
embodied  wliicli  permits  an  exceedingly  handsome  observation-,- 
end  which  i-  al-i)  encircled  l)y  a  continuous  seat.  Automatic..; 
and  -tniigbt  air  br.akes  are  provided  in  addition  to  the  auxiliary 
Iiand  brake  in  case  of  emergencies.  .  The  car  is  also  equipped 
witli   st.andard  automatic  air  signals.  '-■■^     ■■.■''•'•       ' 

Edituk's    Noik;— 'For   otlu-r    motor   car    articles   in   this   journal,    sic    the 
f'/Howini;    rcfcrciu-fs :  '■,   .' r-    ■.•      ■'■•-. 

lieach    Storage    Battery    Car '.  ..r;  .". '  ',  .'  .".'.\  . '.  .  .  April,  1911,  p.  l.'.O 

tjas-Klectric    Motor   car.   Giiicral    KUctric  Co Peb.,  1910,  p.  i>6 

(iasolene   Motor  Car,    Fairbanks,    .\lor>e  iic  Co.... Nov.,  1900,  p.  4t!0 

Steam    Motor  Car,   Am.    Loco.   Co.  .,.,....>■•>•■•>'••!.••»•.••  ••^I'R-.  19"8,  p.  2'.>3 

Stran«   (ias-KIiTtric    .Motor   Car  .....■..'■.  i.i-.'!.;..»  ...'^.•.^.V',.  .July,  1908,  p.  2.")fi 

(ianz   .Stean;    Motor  Car.    Intcrtoloitial  Ry.  .,•.■,■.■;..>;•'*.*. -Nov.,  190T.  p.  4  15 

(Janz   Steam   .Motor   (  ar.    Krie   R.    R •.;,^,.^;-Vv.i«;.  ..Aug.,  1007,  p.  S12 

.Steam   Motor  Car,   Caiia'iiaii    Pacifu:   Ry ..  ..i,'.. ..v. •.■,';;-.. Sept.,  1006,  p.  .•?;!.■} 

.•-leam    Motor   Car.    Caiia<!i,iti    Pacitic    R'-.  ...,;**.... \uc.,  lOOC.  n.  I'M 

Union    Pacific    R.    R..    <ia-.olene    .Motor   Car.  ^.Z-.'l ;  J,  ......  .\I.ay,  1906,  ji,  1S7 


SiHKL  L'-vntR  BoDii-s  FOk  .M.\ii.  C.AK.s,— Railway  post-oftice  cars 
with  all  steel  under-frames  will  hv  required  by  the  Post-Office 
i)epartmeiit  after  Jidy  r.  This  arrangement  was  effected  at  a 
conference  between  i'ostmaster  (jeneral  llitclicock  and  a  dele- 
gation of  railroad  otVicials.  ft  was  agreed  that  the  proposed 
c.iii,tructioli\vas  the  best  to  be  used  in  the  period  of  transition 
lietween  the  all-wuod  and  tlie  all-steel  railway  mail  car.    ..;-■„ 


PASSKNT.F.R     rOMP.XRTM.KNT,     IXKIKING     FORWARD. 


.\  pROPosiTtox  TO  Invest  One  Dollar  to  save  ten  is  frequent- 
ly less  attractive  than  a  proposition  to  invest  ten  dollars  to  save 
one.  because  it  is  unconventional. — David  Van  Alstyne  before 
the  Congress  of  Technology,  Boston,  Mass^ 
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THE  'ERIE"  STOKER 


The  stoker  sliown  in  the  illustration  is;  a  sell-cOHlaincd  rni' 
chine,  complete  in  itself,  without  any  auxiliary  apparatus,  and  is 
particularly  applicable  to  stationary  boilers  rated  up  to  250  h. p. 
and  to  small  and  medium  size  power  plants.  It  is  of  the  over- 
feed plunger  type  and  is  a]iplied  to  tlie  exterior  of  the  boiler, 
not  interfering  with  the  txistini;  c<in<litioiis  within  the  firebox. 

This  stoker  consists  of  the  following  essential  parts:  A  cOal 
hopper  with  opening  in  the  bottom  it  the  end  nearest  the 
boiler;  a  conveyor  for  agitating  or  carrying  the  coal  from  the 
rear  of  the  hopper  to  the  opening  at  the  front  of  the  hopper, 
where  it  falls  by  gravity  in  front  of  the  plunger,  thus  assuring 
a  uniform  delivery  of  fuel,  arid  a -inairi.Gylinder  and  trough  in 
which  riciprocatcs  a  piston  aiul  plunger,  which,  with  a  variabk 
stroke,  throw  the  coal  to  the  different  parts  of  tlic  firebox.  This  . 
variable  stroke  is  giveti  to  the  plunger  by  means  of  a.  rotary 
valve,  two  separate  steam  ports  IcNKling  from  this  valve  to  the 
rear  end  of  the  cylinder,  and  two  choke  plugs,  oiie  from  .each 
of  the   steam   ports.    TIk-   oftict'   of   thy   two   choke   plugs  is   to.. 


to  re-design  this  stoker  with  a  view  to  adapting  it  to  locomo- 
tive practice,  but  the  demand  for  stationary  boilers  has  been 
so  large  that  the  development  of  the  locomotive  type  has  neces- 
sarily been  postponed.    .■-.;^  :.;;\  ;.-^  .>..>;';.;*•-. 


■;;;---.V:/V;x-;;::^';;;-.:..>:  ■;  :  OllAyXG  /■■.  ^.- •..]:; -^/^p;:^  t;;'-;? 

Graphite    has    alw-ays  '  been    recogriiz«1    a?  !  possessing    great 
merit  as  a  lubricant,; but  nujchdifticulty  has  been  experienced  jr. 
arranging  for  a  suitable  carrier  to, get  it  positively  and  properl> 
to  the  bearing  surface  since  ordinary  graphite  \vill  not  remain 
in   suspension   in   any  of  the  good   lubricants.     Dr.    I'.dward   G 
Acheson,   however,  has   fmaHy  been"  suGcessful   in   solving   the 
problem  and  has  been  able  to  produce  a  deflocculated  graphit' 
which  will  remain  in  suspension  in.  oil  for  any  length  of  time 
This  mixture  has  been  given  the  name  of  "Oildag." 
.    In  making  this  deflocculated  graphite:  an  electric  furtiaci  IS 
employed  and  the  process  is  carried  on  at  a  temperature  which 
vaporizX'S   every   iinpijrity,   k:i.vii)§,,<  njirtly   pure   graphite      The 


j  '  .    ..'v.  ..'■"  ..  •■^    ■  ^'. 


■  X.  ■;•■•  ■  .;•»'  . 


,  ^    ■    ■-?    '--/ 


■  ■^'^;^'   :^ 


'r-j-s.  _:.*.,-■■ 


.  *  2-  ■  ■    .     .■  •    - 


S.  ■' .-■    .'',. 


vary  the  atribuiit  of  steani  rc^'icliing  the  reai-  cird  oF  tlie  rtdin- 
der  through  the  various  pons,  and  thereby  give  a  variable 
Stroke  to  the  plunger.  The  yalve  operates  in  a  rotary, niaimer,, 
each  of  the  ports  st<ipping  full  open  in  front  of  its  correspond- 
ing steam  passage  in  regular  succession.  The  conveyor  is  con- 
trolled by  a  small  reciprocating  steam  motor  which  also  oper- 
ates the  valve  that  ccnrtrols  the  speed  of  the  piston  or  plunger, 
thus  giving  a  uniform  amount  of  coal  for  each  stroke  of  the 
plunger.  The  deflector  which  is  attached  to  the  front  of  the 
trough  is  so  designed  as  to  spread  the  coal  to  the  sides  of  flic 
furnace  as  it  is  delivered  by  the  plunger.  The  exhaust  steam 
from  the  motor  passes  over  the  deflector,  thus  assisting  the  dis- 
tribution of  the  coal  to  the  front  corners  of  the  firebox.  This 
combination  of  deflector  and  exhaust  steam  absolutely  assures 
even  distribution  of  the  coal  over  the  entire  grate  surface.  Eaoli 
stoker  is  equipped  with  an  automatic  regulator  which  main- 
tains a  constant  steam  pressure  by  regulating  the  amount  oi; ; 
coal  fed.  thus  effecting  a  great  saying  in   fuel.    -f..v 

\'o  portion  of  the  stoker  is  exposed  to  the  effects  of  the 
heat  and  it  is  particularly  to  be  noted  that  the  stoker  is  located 
between  the  two  fire  doors  and  consequently  if  there  is  a  break- 
down it  is  a  simple  matter  to  hand  fire  until  it  is  fixed.  As  a 
matter  of  fact,  however,  the  stoker  is  so  extremely  simple  in 
its  method  of  construction  that  the  i)robability  of  a  breakdown 
is  very  remote.    ■;r''V-;H..  .■^■  \-v''/' :;';C-v.;-:,-'-;' \'^!-":-^  ^'-'''-Z /•.;',/; ';v 

It  is  the  ultimate  purpose  of  the  F.rie  Foundry  Co.,  Erie,  Pa., 


partrcies  of  grapiiitt-  resultifig  arc  -o  line  .1.-  l"  !«;  invisible  to 
die  naked  eye  and  it  is  stated  that  Jt  would  take  125,00c)  of 
.theiH  pla<;^  side  by  side  to  reacH  an  inch,  ft  will  pass  through 
the  finest  filter  paper.  This  material  is  mixed  with  a  high 
grade  oil  attd  proves  practically  a  perfect  lubricant,  not  being 
subject  to  evaporation  or  O-xidizatoin.  It  is  claimed  that  one 
^alloji  of  this  material  will  easily  do  the  work  of  three  gallons 
i>f  oil  and  that  in  two  large  power  stations  in  New  York  City 
ihe  consumption  of  cylinder  oil  has  been  reduced  more  than  60 
per  cent,  through  the  use  of  "Oildag."  U  would  appear  that 
this  lubricant  is  oiie  unusually  well  suited  for  locomotives  and 
cat^s.  particularly  in  view  of  the  wc'l-known  effect  of  graphite 
on  bearing  surfaces  in  giving  ^them  a  very  high  pohsh  and 
almost    self-lubricating  qttalities^ 'j;^;^-^  7"- Vo^.;i.v:^       ?:  ?  . 

Ihis  material  is  being  handled  by-  tile' ItiternaiibfiaiAcheson 
Graphite  Go.»  Niagara   Inlls.   \.   Y  . 


To  Remove  Paint  fro .m  Iron,  take  lime  and  mix  with  com- 
mon lye  into  a  thick  paste  by  the  addition  of  water,  and  apply 
over  the  surface  with  a  mason's  trowel  to  a  thickness  of  about 
J^  in.  After  allowing  the  mixture  to  remain  a  short  time, 
wash  off  with  a  hose,  and  most  of  the  old  paint  will  be  entirely 
removed,  the  remainder  being  easily  scraped  off.  If  the  iron 
has  several  coats  of  dried  paint,  two  or  three  applications  will 
be  Tiecessarv  befrtre  the  entire   surface   is  clean. 
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MEN  WANTED 


Car  Draftsman. — On  eastern  railroad,  experienced  drafts- 
man lor  work  on  steel  passenger  and  freight  car  design.  Ad- 
dress M.  R.  W.,  care  American  Engineer. 


Car  Draftsman. — Must  be  experienced  in  general  car  de- 
sign and  in  detail  work.  Location  in  eastern  city.  Address  L. 
J.,  care  American  Engineer. 


POSITIONS  WANTED 


A  Graduate  from  a  leading  technical  college,  having  de- 
grees in  both  mechanical  and  electrical  engineering,  has  com- 
pleted four  years'  apprenticeship  in  machine  shop  and  two 
years  as  machinist  in  locomotive  repair  shops  and  desires  any 
engineering  position  offering  advancement.  Age  26.  Can  fur- 
nish substantial  references.  Address  J.  S.  T.,  care  American 
Engineer. 


SuPT.  OF  Construction,  Installation  Engineer,  Engineer- 
ing Salesman,  Inspector. — Graduate  in  mechanical  engineer- 
ing, later  special  student  in  electrical  engineering;  over  ten 
years'  experience,  East  and  West;  railroad  work,  from  shops 
to  Assistant  Engineer;  experience  with  large  engineering  works 
and  with  consulting  engineers.  Installation,  erecting,  testing 
of  machinery;  steam  or  hydro-electric  power  plants,  shops  and 
mills,  electric  traction,  irrigation  pumping  plants.  Plans  and 
estimates  furnished.  Address  H.  K.  J.,  care  American  Engi- 
neer. 


BOOK    NOTES 


Principles  of  Scientific  Management.  By  Frederick  W.  Taylor, 
M.E.,  ScD.  144  pages.  Cloth.  Published  by  Harper  and 
Brothers,  New  York.     Price,  $1.50  net. 

In  the  introduction  of  this  work  the  author  states  that  it  ha 5 
been  written  for  three  reasons : 

First — "To  point  out  through  a  series  of  simple  illustrations 
the  great  loss  which  the  whole  country  is  suffering  through  in- 
efficienc}-  in  almost  all  of  our  daily  acts. 

Second — "To  try  and  convince  the  reader  that  the  remedy  for 
this  inefficiency  lies  in  systematic  management  rather  than  in 
searching  for  some  unusual  or  extraordinary  man. 

Third — "To  prove  that  the  best  management  is  a  true  science 
resting  upon  clearly  defined  laws,  rules  and  principles  as  a  foun- 
dation and,  further,  to  show  that  the  fundamental  principles  of 
scientific  management  are  applicable  to  all  kinds  of  human  ac- 
tivities, from  our  simplest  individual  acts  to  the  work  of  out 
great  corporations,  which  call  for  the  most  elaborate  co-opera- 
tion and,  briefly,  through  a  series  of  illustrations  to  convince 
the  reader  that  whenever  these  principles  are  correctly  applied, 
results  must  follow  which  are  truly  astonishing." 

If  there  is  any  one  capable  of  clearly  demonstrating  the  prin- 
ciples and  practical  value  of  scientific  management  it  is  Mr. 
Taylor,  who  is  largely  the  originator  of  the  idea,  and  who  has 
spent  over  thirty  years  in  study  and  practice  along  these  lines. 
The  results  he  has  actually  obtained  under  many  varying  con- 
ditions and  in  many  different  classes  of  work  give  him  a  po- 
sition of  authority  exceeded  by  none.  In  this  book  he  treats  the 
subject  in  a  very  clear,  interesting  style,  taking  each  phase  of 
the  general  principles  separately  and  discussing  it  clearly  and 
logically,  driving  the  points  home  by  means  of  well  selected, 
actual  examples,  taken   from  his  own  experience. 

To  any  one  unfamiliar  with  the  general  principles  of  scien- 
tific management  or  of  Mr.  Taylor's  methods,  this  book  will 
give  a  much  clearer  idea  of  the  general  subject  than  any  work 
heretofore  published,  since  it  follows  its  title  and  deals  with 
principles  without  confusing  them  with  lengthy  discussions  of 
their  application. 


Heat.     By  J.  Gordon  Ogden,  Ph.D.    Cloth,  118  pages,  4}^  x  6^. 

Illustrated.     Published  by  Popular  Mechanics  Co.,  Chicago. 

Price,  25c 
The  book  consists  of  a  series  of  articles,  each  complete  in 
itself,  yet  all  pertaining  to  heat  and  its  relation  to  modern  me- 
chanics. It  is  one  of  a  series  of  handbooks  on  industrial  sub- 
jects being  published  by  the  above  company  and  is  "written  so 
you  can  understand  it."  It  is  a  valuable  little  treatise  and  may 
be  regarded  as  a  useful  addition  to  any  mechanical  library. 


Proceedings  of  the  International  Railroad  Master  Blacksmiths' 
Association.     Eighteenth  Annual  Convention.     Held  at  De- 
troit, Mich.,  August  16,  17  and  18,  1910.     Cloth,  284  pages, 
5'/^  X  8.     Secretary,  A.  L.  Woodworth,  C.  H.  &  D.  R.  R., 
Lima,  O. 
Although  the  papers  presented  at  this  convention  were   un- 
usually brief   it  is  quite  evident  that  what  was  lost  in  length 
was   more  than  compensated   for  in   strength.     This  was  well 
borne  out  by  the  extended  discussion  which  followed  in  the  in- 
stance of  practically  every  subject  presented.    There  is  no  need 
to  add  that  this  is  exactly  as  it  should  be.    The  true  test  of  the 
value  of  any  convention  is  best  determined  by  the  interest  taken 
by  those  in  attendance,  and  their  participation  in  the  proceedings 
The  Master  Blacksmiths'  Association  is  to  be  congratulated  on 
its  selection  of  subjects  of   such  timely  interest  that  comment 
followed  as   a   logical   result.     The  principal   papers   presented 
were  on  Tools  and  Formers,  the  Development  of  Railroad  Frogs 
and  Switches,  High  Speed  Steel,  Frame  Making  and  Repairing, 
Oxy-Acetylene  Welding^  and  Spring  Making  and  Repairing.   The 
book  is  complete  with  these  valuable  papers  and  the  discussions, 
and  is  unusually  well  illustrated  with  half-tones  and  line  draw- 
ings. 


Power.  By  Charles  E.  Lucke,  Ph.D.  Cloth.  304  pages.  5  by 
7J4  inches.  Illustrated.  Published  by  the  Columbia  Uni- 
versity Press,  New  York,  N.  Y. 
The  object  of  the  series  of  lectures  included  in  this  volume  is 
to  point  out  the  enormous  effect  that  the  substitution  of  me- 
chanical power  for  hand  and  animal  labor  has  had  on  the  or- 
ganization of  society  and  the  conditions  of  living,  and  by 
presenting  the  development  of  power  machinery  to  show  what 
sort  of  ideas  have  produced  this  result.  The  bulk  of  the  sub- 
ject matter  accordingly  is  concerned  with  the  apparatus  and 
machinery  for  the  converting  of  natural  energy  in  any  of  its 
available  forms  into  useful  work,  together  with  the  physical 
processes  for  the  execution  of  which  that  apparatus  was  de- 
vised. The  book  is  well  illustrated  with  over  200  half-tones 
and  line  drawings,  and  is  extremely  valuable  in  its  historical 
aspect. 


The  Supply  Department.     By  H.  C.  Pearce.     Cloth.     112  pages. 

5}i   by  9  inches.     Published   by  the  Railway  Age   Gazette, 

83  Fulton  street.  New  York,  N.  Y. 
This  book  from  the  pen  of  the  general  storekeeper  of  the 
Southern  Pacific  Co.  is  the  first  of  its  kind  ever  published,  and 
as  such  will  no  doubt  be  widely  read  by  those  identified  with 
this  important  branch  of  ralroad  service.  The  work  treats  suc- 
cessively on  purpose  and  organization,  duties  of  officers,  gen- 
eral and  division  stores,  requisitions,  handling,  and  all  pertain- 
ing to  supply  department  work.  Several  of  the  chapters  are 
illustrated  by  organization  charts,  storehouse  floor  plans,  and 
order,    requisition    and    statement    forms. 


Scientific   Management  and   Railroads.     By  Louis   D.   Brandeis. 

Cloth.    92  pages.     Published  by  the  Engineering  Magazine, 

140  Nassau  street,  New  York,  N.  Y. 

On  January  3,  191 1,  Mr.  Brandeis  submitted  to  the  Interstate 

Commerce  Commission  a  brief  in  which  the  evidence  mtroduced 

at  earlier  hearings  on  the  possibilities  of  economies,  which  could 

be  attained  by  the  introduction  of  scientific  management,  was 

referred  to  and  discussed.    About  one-half  of  the  brief  related 
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to    the    latter    subject,    and    this    part    is    now    reprinted    in    the  John  Ryan  has  been  appointed  superintendent  of  the  fuel  department  of 

nresent  volume  ****  Missouri,  Kansas  &  Texas  Ry.,  with  office  at  Pittsburg,  Kan.,  succeed- 


ing John  Jopling,  deceased. 


Engineering  Index  Annual  for  1910.  Published  by  The  Engi- 
neering Magazine,  New  York,  N.  Y.  Cloth.  496  pages, 
6x9  inches. 
The  present  volume  of  this  valuable  publication,  which  is  the 
ninth  since  the  work  was  first  undertaken,  and  the  fifth  since  it 
assumed  the  annual  form,  represents  the  continuation  of  that 
originally  started  by  the  late  Professor  J.  B.  Johnson  in  the 
Journal  of  the  Association  of  Engineering  Societies  in  1884,  and 
turned  over  by  that  association  to  the  Engineering  Magazine  at 
the  close  of  1895.  Its  addition  to  the  previous  volumes,  pub- 
lished in  1892,  1896,  1901,  1906,  1907,  1908,  1909  and  1910,  makes 
available  to  the  reader  a  continuous  index  to  the  engineering  and 
technical  literature  of  the  past  twenty-six  years.  With  each 
succeeding  issue  additional  care  has  been  exercised  to  meet  the 
convenience  of  the  users  of  the  book,  and  especially  to  facilitate 
its  use  in  libraries  by  those  who  are  not  accustomed  to  refer  to 
it  month  by  month,  and  hence  are  not  wholly  familiar  with  the 
arrangement.  So  well  known  and  indispensable  has  this  work 
become  to  engineers,  superintendents  and  managers,  that  to 
comment  on  its  scope  and  usefulness  would  probably  be  super-., 
fluous,  but  sufficient  to  say  it  incorporates  references  to  prac- 
tically every  article  of  value  that  has  appeared  in  any  of  the 
scientific  or  technical  magazines  during  the  past  year.  Its  com- 
prehensive scope  is  well  indicated  by  the  list  of  periodicals  in- 
cluded. This  comprises  about  two  hundred  and  fifty  publica- 
tions, representing  seventeen  nations  and  colonies  and  six  lan- 
guages. The  value  of  this  work  to  the  engineer  who  necessarily 
must  make  frequent  search  of  the  past  files  of  technical  periodi- 
cals is  incalculable,  and  his  library  cannot  be  complete  without 
its   addition. 


PERSONALS 


Wif.  QuEENAN  has  been  appointed  car  shop  foreman  of  the  Chicago,  Bur- 
lington &  Quincy  Railroad  at  Aurora,  IlL 


George  Vvorling  has  been  appointed  master  mechanic  of  the  Gainesville 
Midland  Ry.,  with  office  at  Gainesville,  Ga. 


Geo.    Durham    has    been    appointed    master   mechanic    on    the    Delaware, 
Lackawanna  &  Western  R.   R.   at  Scranton,  Pa. 


D.   M.    Knox   has  been   appointed  to   succeed   W.    H.   V.    Rossing  as  me- 
chanical engineer  of  the  Missouri  Pacific  system. 


C.  E.   GossETT  has  been  made  master  mechanic  of  the  Minneapolis  &  St 
Louis,  Ry.,   with  headquarters  at  Minneapolis,   Minn. 


N.   KiRBY  has  been  appointed  master  mechanic  of  the  Alabama,   Tennes- 
see &  Northern  R.   R.   at  Panola,  Ala.,  vice  D.   D.  Bnggs. 


T.   KiLPATRiCK  has  been  appointed  general  foreman  at  the  Cedar  Rapids, 
la.,  shops  of  the  Rock  Island  Lines,  succeeding  J.  M.  Whalen,  resigned. 


Edward  Hughes  has  been  appointed  purchasing  agent  of  the  Lehigh  & 
New  England  R.  R.,  with  office  at  Lansford,  Pa.,  vice  J.  B.  Whitehead, 
resigned. 


W.  H.  Snyder,  general  foreman,  mechanical  department,  of  the  Tonopah 
&  Goldfiel^  Ry.,  at  Goldfield,  Nev.,  has  had  his  title  changed  to  master 
mechanic. 


George  McQuaid  has  been  made  general  foreman  of  the  Chicago,  Rock 
Island  &  Pacific  Ky.,  at  Eldon,  la.,  vice  R.  J.  McQuaid,  transferred  to  Rock 
Island,  111. 


A.  L.  McNeil  has  been  appointed  assistant  purchasing  agent  of  the  Chi- 
cago &  Alton  Ry.,  and  the  Toledo,  St.  i^ouis  &  Western  R.  R.,  with  office 
at  Chicago. 


B.  Richardson  has  been  made  superintendent  of  motive  power  of  the 
Duluth  &  Iron  Kange  R.  R.,  with  office  at  Two  Harbors,  Minn.,  rice 
R.  B.  Moore. 


H.  D.  Jackson  has  been  appointed  master  mechanic  of  the  Charlotte  Har- 
W  &  Northern  Railway,  with  headquarters  at  Arcadia,  Fla.,  vice  S.  B. 
Smith,    resigned. 


George  E.  Chessford  has  been  appointed  master  mechanic  of  the  Chi- 
cago, Milwaukee  &  Puget  Sound  Ry.,  at  Miles  City,  Mont,  succeeding 
A.  V.   Manchester,  resigned. 


C.  J.  Drury  has  been  made  master  mechanic  of  the  Santm  Fe  at  Ama- 
rillo,  Tex.,  vice  W.  J.  Hill,  transferred  to  succeed  Mr.  Drury  at  Arkansas 
City,  Kan.,  as  master  mechanic. 


Fred  Rentchler,  formerly  with  the  Wabash  R.  R.  at  Moberly,  Mo.,  has 
been  appointed  general  foreman  of  boiler  work  for  the  St.  Paul  &  Des 
Moines  Ry.  at  Des  Moines,  Iowa. 


F.  W.  Stubbs  succeeds  John  R.  Thompson  as  mechanical  engineer  00 
the  Chicago  Great  Western  Ry.  at  Oelwein,  la.,  Mr.  Thompson  having  been 
appointed  master  mechanic  at  Clarion,  la. 


A.  N.  Wilsie  has  been  appointed  master  mechanic  of  the  Omaha  division 
of  the  Chicago,  Burlington  &  Quincy  R.  R.,  with  headquarters  at  Omaha, 
Neb.,   succeeding  E.    D.    Andrews,   resigned. 


W.  H.  V.  Rossing,  mechanical  engineer  of  the  Missouri  Pacific  system, 
has  been  appointed  assistant  to  Vice-President  Nixon  of  the  Frisco  lines, 
with  jurisdiction  over  mechanical  matters. 


-':  J.  M.  James,  master  mechanic  at  Olean,  N.  Y.,  Pennsylvania,  Railroad, 
has  been  transferred  in  a  similar  capacity  to  West  Philadelphia,  Pa.,  suc- 
ceeding J.  C.  Mengel,  transferred  to  Altoona. 


J.  C.  Mengel,  master  mechanic  at  the  West  Philadelphia  shop,  has  been 
transferred  in  a  similar  capacity  to  the  Altoona  machine  shop,  Pennsylvania 
Railroad,   succeeding  I.    D.   Thomas,   promoted. 


J.  M.  Henry,  master  mechanic  on  the  Pennsylvania  Railroad  at  Sunbury, 
Pa.,  has  been  transferrea  in  a  similar  capacity  to  Olean,  N.  Y.,  succeeding 
J.   M.   James,  transferred  to  West  Philadelphia,   Pa. 


J.  B.  Elliott,  master  mechanic  of  the  Baltimore  &  Ohio  R.  R.,  at  New- 
castle Junction,  Pa.,  has  been  appointed  master  mechanic  at  the  Glenwood 
shops,   Pittsburg,  succeeding  J.   F.   Prendergast,   resigned. 


A.  M.  Darlow,  round  house  foreman  of  the  Chicago  &  Eastern  Illinois 
R.  R.,  at  Danville,  111.,  has  been  appointed  mechanical  engineer  of  the 
Buffalo  &   Susquehanna  Railroad,  with  office  at  Galeton,  Pa. 


E.  E.  Mullins,  mechanical  engineer  oi  tne  Northern  Railway  Company, 
Costa  Rica,  has  been  appointed  superintendent  of  motive  power,  with 
office  at   Limon,   Costa  Rica,  succeeding  W.   H.    Sample,   resigned. 


T.  F.  Underwood,  roundhouse  foreman  on  the  St.  Louis  &  San  Francisco 
Ry.  at  Springfield,  Mo.,  has  been  transferred  to  Monett,  and  J.  E.  Burke 
of  the  latter  point,  takes  Mr.   Underwood's  place  at  Springfield. 


E.  F.  Essick,  master  mechanic  of  the  Saginaw  division  of  the  Pere  Mar- 
quette Ry.,  has  been  transferred  to  Ludington,  Mich.,  and  is  succeeded  by 
C.  J.   Shudder,  who  is  promoted  from  foreman  of  the  Saginaw  shops. 


S.  H.  Draper,  general  air  brake  inspector  of  the  Northern  Pacific  R.  R. 
at  St  Paul,  Minn.,  has  been  appointed  master  mechanic  of  the  Rocky 
Mountain  division,  with  office  at  Missoula,  Mont.,  succeeding  Silas  Zwight, 
promoted. 


E.  J.  Myers  has  been  appointed  to  succeed  John  McKeown,  retired,  as 
foreman  boilermaker  at  the  Gallon,  O.,  shop  of  the  Erie  Railroad.  Mr. 
McKeown  retires  after  many  years'  service,  the  greater  part  of  which  waa 
in  connection  with  the  Gallon  shop. 


J.  Lowell  White  has  been  appointed  assistant  purchasing  agent  of  the 
New  Orleans,  Texas  &  Mexico  Ry. ;  the  Beaumont,  Sour  Lake  &  Western 
R.  R. ;  the  Orange  &  Northwestern  Ry.,  and  the  St.  Louis,  Brownsville  ft 
Mexico  R.  R.,  with  office  at  Houston,  Texas. 


H.  p.  Meredith,  assistant  engineer  of  motive  power  in  the  office  of  the 
general  superintendent  of  motive  power,  Pennsylvania  Railroad,  at  Altoona, 
Pa.,  has  been  appointed  master  mechanic,  with  office  at  Baltimore,  Md.,  suc- 
ceeding Eliot  Sumner,  transferred  to  Sunbury,  Pa. 


I.  D.  Thomas,  master  mechanic  at  the  Altoona,  Pa.,  machine  shops  of  the 
Pennsylvania  Railroad,  has  been  promoted  to  superintendent  of  motive 
power  of  the  Erie  division  of  the  Pennsylvania  Railroad  and  the  Northern 
Central  Railway,  with  office  at  Wiliiamsport,  Pa.,  succeeding  J.  T.  Wallit, 
promoted. 


H.  M.  Curry,  general  master  mechanic  of  the  Northern  Pacific  lines  east 
of  Mandan  at  St.  Paul,  Minn.,  has  been  appointed  mechanical  superintend- 
ent, with  office  at  St.  Paul,  succeeding  William  Moir,  retired  after  having 
been  with  the  company  for  almost  thirty  years.  Silas  Zwight,  master 
mechanic  at  Missoula,   Mont,  succeeds  Mr.  Curry. 
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CATALOGS 


Freight,  Baggagb  and  Express  Handling. — The  Automatic  Transporta- 
tion Company,  of  Buffalo,  N.  Y.,  has  published  an  illustrated  pamphlet 
descriptive  of  its  electric  truck,  which  has  been  specially  designed  and 
constructed  for  handling  package  freight  at  railway  and  steamship  termi- 
nals, and  in  fact  all  institutions  which  require  trucking  about  the  premises. 
The  truck  operated  by  storage  batteries  weighs  1,800  pounds  and  will 
carry   from   2,000   to   4,000   pounds. 


Gas  Engines. — The  Mesta  horizontal  double-acting  four-cycle  gas  engine 
is  described  and  illustrated  in  a  new  catalog  issued  by  the  Mesta  Machine 
Company,  of  Pittsburg,  Pa.  This  company  does  not  build  what  are  termed 
small  gas  engines,  their  smallest  size  being  about  400  horsepower,  but  they 
turn  out  all  sizes  from  that  up  to  the  largest  engine  used.  The  present 
catalog  contains  some  well  executed  half-tones,  suppelmentary  to  the  de- 
scriptive matter,  and  concludes  with  a  very  interesting  and  instructive 
comparison   between   gas   versus   steam   power. 


Graphite  Lubrication. — A  booklet  has  just  been  issued  by  the  Interna- 
tional Graphite  Company,  of  Niagara  Falls,  N.  Y.,  which  reproduces  the 
very  interesting  and  instructive  address  on  the  above  subject  which  was 
delivered  by  Dr.  Edward  G.  Acheson  before  the  Automobile  Club  of 
America,  May  17,  1910,  and  before  the  National  Gas  and  Gasoline  Engine 
Trades  Association,  Cincinnati,  O.,  June  14,  1910.  This  little  book  is  of 
great  value  to  users  of  graphite  and  to  those  interested  in  the  subject  and 
it  will  well  repay  a  careful  perusal. 


Silica-Graphite  Paint. — The  Josepn  Dixon  Crucible  Company,  of  Jersey 
City,  N.  J.,  has  just  published  a  very  neat  folder  entitled  "Maintenance 
Painting  for  Electric  Railways."  It  gives  excellent  photographs  of  street 
railway  viaducts,  power  plant  stacks,  and  car  trucks  painted  with  Dixon's 
silica-graphite  paint.  The  folder  explains  in  a  very  interesting  way  the 
special  adaptability  of  this  paint  for  street  railway  uses,  and  the  Paint 
Department  of  that  company  will  be  glad  to  send  copies  to  anyone  inter- 
ested  in  economic   railway   maintenance. 


-•Asphalt  Mastic  Floors. — Under  the  above  tttie  the  American  Asphaltum 
&  Rubber  Co.,  of  Chicago,  111.,  has  issued  a  handsomely  illustrated  catalog 
showing  several  installations  of  this  waterproof,  acid  proof  and  sanitary 
flooring  which,  has  been  adopted  by  some  of  the  largest  business  concerns 
in  the  country.  This  floor  has  safely  passed  from  the  experimental  stage, 
as  the  first  one  was  laid  down  some  twelve  years  ago.  Reports  on  floors 
which  have  been  used  for  a  much  longer  period  than  the  guaranteed  five 
years   indicate  that  they  are  still   in   a  good   state   of  preservation. 


Steam  Engineering  Specialties.— In  its  new  catalog  No.  10,  issued 
by  the  wm.  Powell  Co.,  Cincinnati,  O.,  much  time  and  thought  has  been 
expended  to  make  it  readily  understood  and  comprehensive  to  the  prospec- 
tive buyer.  With  this  end  in  view  all  the  articles  have  been  re-figured, 
and  the  intention  is  to  retain  these  in  all  subsequent  catalogs.  The  articles 
are  consecutively  numbered,  and  these  numbers  are  placed  at  the  top 
of  each  page  beside  the  page  numbers,  thereby  renaering  it  unnecessary 
to  refer  to  the  index  to  locate  the  figure  numbers.  The  catalog  is  a  sub- 
stantially bound  book  of  287  pages  and  contains  a  supplement  of  valuable 
tables  and  useful  information,  compiled  by  the  late  James  Powell.  It  is 
requested  that  all  previous  issues  of  the  catalog  be  destroyed,  and  that 
orders  be  placed  by  figure  numbers  in  this  new  "No.  10"  catalog. 


Nickel-Chrome  Chilled  Car  Wheels. — Ihe  advantages  of  this  wheel, 
a*-  demonstrated  by  very  complete  service  tests  on  the  Pennsylvania  Rail- 
road, have  been  presented  in  a  very  interesting  pamphlet  just  issued  by 
the  Nickel-Chrome  Chilled  Car  Wheel  Company,  Frick  Bldg.,  Pittsburgh, 
Pa.  In  the  general  description  of  the  wheel  and  of  the  tests,  the 
fact  is  emphasized  that  nothing  has  been  added  to  the  ordinarily  employed 
mixture  to  increase  its  strength,  the  only  advance  made  by  car  wheel  manu- 
facturers being  in  the  employment  of  metallurgists  to  analyze  the  scrap  car 
wheels  and  other  mixtures  now  in  use,  in  order  to  insure  a  more  uniform 
mixture.  The  effect  of  nickel  and  chrome  is  to  so  modify  the  chilled  sur- 
face of  the  tread  as  to  toughen  it,  and  give  greater  mileage,  and  the  results 
of  the  various  tests  are  conclusive  in  indicating  the  attainment  of  the 
desired  end.     The  pamphiet  will  repay  an  attentive  perusal. 


Steel  Mine  Timbers. — The  Carnegie  Steel  Co.,  of  Pittsburg,  Pa.,  has 
recently  published  a  book  of  data  and  tables  for  mining  engineers,  and  a 
well  illustrated  album  showing  the  types  of  construction  and  examples  of 
installation  of  steel  mine  timbers.  The  substitution  of  steel  for  wood  for 
this  purpose  avoids  all  those  elements  of  economic  waste  to  which  timber 
is  liable,  particularly  waste  in  framing  and  fitting,  waste  from  destruction 
by  decay  or  insects,  and  more  than  all,  waste  by  fire;  to  which  may  also 
be  added  that  the  use  of  steel  within  the  mines  means  less  excavation,  tet- 
ter ventilation,  less  erection  cost  and  greater  endurance.  These  two  books 
ccnstitute  valuable  additions  to  existing  literature  on  mine  engineering. 
The  first  mentioned  contains  a  number  of  working  sketches  showing  the 
application  of  steel  for  gangway  supports  and  mine  props.  Some  28  pages 
are  devoted  to  the  presentation  of  very  complete  data  tables  covering  safe 
load  in  pounds  for  both  steel  and  the  various  wooden  timbers. 


NOTES 


Joseph  Dixon  Cruciblk  Co. — Sherman  Paris  has  succeeded  H.  S.  Snyder 
in  the  advertising  department  of  the  above  company. 


National  Boiler  Washing  Co. — Announcement  is  made  by  this  com- 
pany, of  Chicago,  111.,  of  oflfice  removal  in  the  Railway  Exchange  from  No. 
1707   to   No.    529. 


Under-Feed  Stoker  Co.  of  America. — This  company  announces  the 
removal  of  its  general  offices  to  the  Harris  Trust  Building,  Monroe 
street,  between  Clark  and  La  Salle,  Chicago,  111. 


Chicago-Cleveland  Car  Roofing  Co. — Announcement  of  the  removal  of 
offices  has  been  made  by  this  company,  from  720  Old  Colony  Building, 
where  it  has  been  located  for  seventeen  years,  to  4Z7-429  People's  Gas 
Building,   Chicago,   111. 


Burton  W.  Mudce  &  Co. — Announcement  has  been  made  that  Thomas 
H.  Garland  has  been  elected  as  a  director  of  the  company.  Mr.  Garland 
is  the  inventor  of  the  Garland  Car  Ventilator,  which  is  manufactured  and 
sold  exclusively  by  Mudge  &  Company. 


Homestead  Valve  Mfg.  Co.— This  company  announces  the  appointment 
as  its  agents  in  Louisville  and  vicinity,  the  E.  D.  Morton  Co.,  who  will 
carry  a  stock  of  Homestead  valves  and  will  be  ready  at  all  times  to  supply 
the  trade  in  that  city  and  adjacent  territory. 


Transportation  Utilities  Co.— Reuben  C.  Hallett,  well  known  through- 
out the  railroad  field,  has  been  appointed  to  the  sales-staff  of  the  recently 
organized  Transportation  Utilities  Company,  direct  representatives  of  the 
Acme  and  General  Railway  Supply  Companies  of  Chicago,  with  headquar- 
ters at  30  Church  street,  New  York  City. 


American  Steel  Foundries  Co. — Warren  J.  Lynch,  formerly  passenger 
traffic  manager  of  the  New  York  Central  lines  west  of  Buffalo,  has  been 
elected  to  the  fourth  vice-presidency  of  the  American  Steel  Foundries  Com- 
pany. Mr.  Lynch  will  make  his  headquarters  at  the  New  York  sales  office 
of  the  company. 

J.  F.  Faessler  Mfg.  Co. — This  company,  of  Moberly,  Mo.,  makers  of 
Boss  and  Universal  flue  expanders,  flue  cutters  and  other  boiler  tools,  has 
reorganized  its  sales  department  and  placed  Chas.  F.  Palmer  in  charge, 
as  sales  manager,  with  oflfice  at  810  Olive  street,  St.  Louis.  Mr.  Palmer  is 
well  qualified  for  this  position  through  previous  experience  in  selling 
Faessler  tools  and  as  representative  of  the  Frank  E.  Palmer  Supply  Co.  of 
St.    Louis.  

Westinghouse,  Church,  Kerr  &  Co. — ^John  I.  Wallace,  formerly  Chief 
Engineer  of  the  Panama  Canal,  who  retired  after  inaugurating  the  Ameri- 
can work  on  the  canal  and  afterwards  designed  the  new  Chicago  &  North- 
western passenger  terminal  at  Chicago,  which  has  just  been  completed  at  a 
cost  of  $25,000,000,  has  assumed  active  charge  as  President  of  Westing- 
nouse.  Church,  Kerr  &  Company,  who  were  the  engineers  for  the  new 
Pennsylvania  Railroad  station  in  New  York.  Among  the  directors  elected 
at  the  annual  meeting  of  the  company  are  N.  W.  Halsey  and  F.  Q.  Brown, 
of  New  York.George  Westinghouse  and  J.  R.  McGinley,  of  Pittsburg,  and 
Homer  Loring,  of  Boston. 


Railway  Steel  Spring  Co. — The  annual  report  of  the  Railway  Steel- 
Spring  Company,  New  York,  for  the  year  ending  December  31,  1910, 
shows  that  gross  sales  were  $10,035,435,  an  increase  of  $8,192,143  over 
1909.  The  surplus,  after  fixed  charges,  was  $810,077,  or  6  per  cent,  on  the 
$13,500,000  common  stock,  as  compared  with  5.82  per  cent,  earned  on  thi« 
same  stock  in  1909.  At  the  annual  meeting  Otis  H.  Cutler,  president  of 
the  American  Brake  Shoe  &  Foundry  Company,  Mahwah,  N.  J.,  was  elected 
a  director  to  succeed  the  late  Frank  S.  Layng.  The  officers  of  the  com- 
pany and  the  other  directors  were  re-elected. 


Universal  Vanadium  Co. — Under  the  laws  of  the  State  of  Delaware,  the 
above  company  has  recently  been  incorporated  with  the  following  officers 
and  directors:  Edward  M.  Mcllvain,  president,  30  Chvirch  street.  New 
York,  N.  Y. ;  Col.  Millard  Hunsiker,  vice-president,  23  Rue  de  la  Paix, 
Paris,  France;  James  C.  Gray,  secretary  and  treasurer,  Frick  Building, 
Pittsburgh,  Pa. ;  Joseph  W.  De  WyckoflF,  European  representative,  64  Vic- 
toria street,  Westminster,  London,  England;  E.  iviarshall  Fox,  Wetley 
Rocks,  Staffordshire,  England,  and  William  Mcllvain,  Reading,  Pa.  The 
Universal  Vanadium  Company  was  formed  for  the  purpose  of  acting  as 
selling  agents  for  the  American  Vanadium  Company  in  a  more  comprehen- 
sive and  effectual  manner,  and  it  will  act  in  a  selling  capacity  in  conjunc- 
tion  with  the   Vanadium   ^'ales   Company. 


Spragie  Electric  Company  Merged  with  General  Electric. — On  June 
1,  1911,  the  Sprague  Electric  Company  will  be  merged  with  the  General 
Electric  Company  of  Schenectady,  N.  Y.  Its  business  will  be  conducted 
under  the  name  Sprague  Electric  Works  of  General  Electric  Company. 
The  manufacture  and  sale  of  the  lines  of  apparatus  and  supplies  heretofore 
exploited  by  the  Sprague  Electric  Company  will  be  continued  under  the 
same  organization,  with  Mr.  D.  C.  Durland  as  general  manager.  All  cor- 
respondence should  be  sent  to  the  Sprague  Electric  Works  at  the  same 
address  as  in  the  past.  The  main  office  will  be  continued  at  heretofore, 
at  627-531  West  34th  street,  New  York,  ...  Y.,  ts  will  also  all  branchc 
offices  in  principal  cities. 


Locomotive  Shops  at  Cape  Charles,  Va. 


VERY    COMPLETELY    EQUIPPED    SHOPS    HAVE    RECENTLY    15EEX    ERECTED    AT    THIS    POINT    TO    CARE    FOR 
THE    POWER    OF    THE    NEW    YORK,    PHILADELPHIA  &  NORHJLK  RAILW  AY,  NOW  A  PART  OF  THE 

PENNSYLVANIA    SYSTEM. 


On  the  division  of  the  Xcw  York,  Philadelphia  &  Norfolk 
Railway  from  Delniar  south,  there  are  ^-j  engines  at  present 
regularly  assigned,  and  during  the  busy  season,  which  covers 
usually  about  three  months,  there  are  about  50  engines  regu- 
larly on  this  division.  The  headqu;.rters  foi  this  power  is  at 
Cape  Charles,  the  southern  end  of  the  road,  and  new  shops 
have  just  been  put  into  operation  at  that  point  giving  facilities 
for  making  all  repairs,  witii  the  exception  of  heavy  boiler  work, 
on  the  regularly  assigned  power.  Although  these  fhops  are 
relatively   small   they   have  been    very  completely   equipped   with 


table  and  placing  it  on  any  pit  in  the  erectmg  shop.  Although 
no  crane  has  been  installed  in  the  machine  and  erecting  sliop 
at  present,  runways  have  been  provided  f(>r  a  lo-ton  crane, 
which  will  be  installed  later.  The  structure  eJiclosing  the  ma- 
chine and  erecting  shop  is  most  substantial,  heavy  brick  walls 
and  steel  roof  trusses  in  a  single  span.  A  louve  is  provided  in 
the  center  of  the  roof  for  the  full  length  ot  the  building  and 
the  windows  swing  on  a  horizontal  axis,  being  controlled  from 
the  floor  in  sections  by  a  "straight  push"  sash  operator  installe<l 
I)y  the  G.  Drouve  Co. 
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modern  appliances  of  all  kinds,  ami  present  an  excellent  ex- 
ample of  a  suitable  and  convenient  arrangement  for  ?  shop  of 
this  size. 

The  machine  and  erecting  shop  is  enclosed  in  a  brick  build- 
ing 70  by  250  ft.,  and  a  six-stall  section  of  tlie  roundhouse  forms 
an  extension  on  one  end  of  this  building.  ;s  is  shown  in  the 
plan.      With   this   arrangeniert   tlie    live    tracks    in    the   erecting 


1  he  roundhouse  has  a  span  of  90  fi.  aii.l  the  wooden  roof 
truss  here  employed  required  the  locating  a  rr>w  of  posts  25  ft. 
from  the  outer  circle.  The  louve  in  this  section  of  the  build- 
ing is  provided  with  ventilators  on  both  sides.  Throughout  this 
structure  and  the  others  natural  lighting  has  Iteen  given  careful 
attention  and  the  window  area  is  almost  the  maximum.  In  the 
machine  shop  a  plank  floor  is  employed,  while  the  erecting  sliop 


GENERAL    VIEW    OF    THE    ERECTING    SHOP. 


shop  are  located  so  as  to  radiate  from  the  turntable  and  the 
necessity  for  a  transfer  table  is  eliminated.  While  this  plan  re- 
quires slightly  more  room  in  the  erecting  shop  it  is  on  the 
whole  an  excellent  scheme  for  a  shop  of  this  size.  The  method 
of  operation  consists  of  taking  the  locomotive  into  the  round- 
house to  the  drop  pits,  removing  the  wheels  plachig  two  shop 
trucks  under  the   frames  and  then  drawing  it  on  to   the  turn- 


ami  roundhouse  have  a  wooden  block  floor.     Fhe  artihcial  light- 
ing throughout  is  by  mercury  vapor  lights. 

The  tools  are  electrically  driven,  the  larger  ones  having  in- 
dividual  motors,  as   is   shown   in   the   following  list: 


Niles    planer    

30  in.   -Vmerican   "patented  head"  lathe 
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CATALOGS 


."' 'Freight,  Baggage  and  ExritEss  Handling. — Tin.  Auioniatie  Transporta- 
tion Company,  of  Buffalo,  N.  Y.,  has  published  an  illustrated  pamphlet 
descriptive  of  its  electric  truck,  which  has  been  specially  disigntd  and 
;■  constructed  for  handling  package  freight  at  railway  and  steamship  termi- 
aiails,  and  in  fact  all  institutions  which  require  trucking  about  the  premises. 
TThe  truck  operated  by  storage  batteries  weighs  1,800  pounds  and  will 
C4r.ry  from  8,000  to.  4,000  pounds.       ,.,.:. 


NOTES       .„■  ,..•.. .,,■;....;.;^^,./..^......    ...; 

Joseph  Dixon  Crucible  Co. — Sherman  Paris  has  succeeded  H.  S.  Snyder 
in   the  advertising  department  of  the  above  company. 


. •  :>  'Gas  EJiJCiNES.— The:  Mesta  horizontal  double-acting  fourcycle  gas  engine 
••-'.is   (kscribtd  and   illuftrattd    in   a   new   catalo)j    i~suerl   by   tlic    Mesta   Machine 

•  'Company,  of  Pittsburg.  Pa.  This  company  does  not  build  wliat  are  termed 
yV  small  gas  engines,  their  smallest  size  being  about  400  horsepower,  but  they 
'■;;.■  tijrn  out  all  sizes  from  that  up  to  the  largest  engine  used.  The  present 
J  rcataiog  contains  some  well  executed  halftones,  stippelmentary  to  the  de- 
scriptive   matter,    and    concludes    with    a    very    interesting    and    instructive 

ycbnj-parisQn   between   gas   ver^us   steam   power. 


.;'■";,'     fiRApHiTE  LfiiRicATKiN. — A  booklet  has  jusi   been   issued   by  the   Interna- 

/  ■"■■tional    (iraphite    Company,    of   Niagara    Falls.    N.    Y.,   which    reproduces   the 

very    inttr-esting    and    instructive    address    on    the    above    subject    which    was 

delivered    by     l^r.     lidward    0.     Acheson    before    the    .-\utomobile    Club    of 

America,   May  17,   1910,  and  before  the   National  Gas  and  Gasoline   Engine 

..    Trades   Association,  Cincinnati,   O.,  Juiie   14,   1310.     This  little  book   is   of 

.great   value   to   users   of  graphite  and  to  those   interested   in  the  subject   and 

'..  it  will  -well  repay  a  carefal  perusal.    .;.    ..■;,.• 


"}  V  SiLKA-GRAFHiTE-'pAlNt.-— The  Josepn  Diston  Crucible  Company,  of  Jersey 

City.    N.    J.,    has   just    published    a   very   neat    folder   entitled    ".Mainti nance 

.rPainting   for    Klcctric    Railways."      It    gives   excellent   photograplis   of    street 

•;  irailway  viaducts,  power  plant  stacks,   and  car   trucks  painted   with   Di.von's 

•silica-graphite    paint.      The   folder   explains   in    a   very   interesting    way   the 

special    adaptability    of    this    paint    for    street    railway    uses,    and    the    Paint 

.Department   of  that   company  will  be   glad   to   send  copies  to   anyone   inter- 

•pstid   in   economic   railway   maintenance. 


■  AsFHAir  Mastic  Fi.iiohs. — Under  the  above  tii.c  tlio  .\inerican  .-Xsphaltuni 
lii  Rubber  Co.,  of  Chicago,  IH.,  has  issued  a  handsoinely  illustrated  catalog 
sho*in^  wveral  Installations  of  this  waterproof,  acid  proof  and  sanitary 
.  fltioriiijf  which*- has  beeti  adopted  1)y  some  of  the  largest  business  coticirns 
in  .the.  country.  This  floor  has  .safely  passed  from  the  experimental  stage, 
•Sthe  tjrst  one  was  laid  dOwn  some  twelve  years  ago.  Reports  on  floors 
*hielj  have  been  Msed  for  a  niiicU  longer  period  than  the  guaranteed  five 
years 'iiifl*i:ate;tl.iat  they  ajsV  still  in  a  good  state  o^  preservation. 


-'■"■'■-Si;i\M'  Kj<ni.'«'BEHiN6   SpEriALtiE*.— ^In    its    new    catalog    No.    10,    issued 
•-;byili€  Attn, -tovvtl.l  Co.,   Cincinnati,   O.,  mttch   time  and  thought  has  been 
;txpertJe<l  to  make. it.  readily  understood  and  comprehensive  to  the   prospec- 
tive  buytn.      With   this   end    in    view    all    tlie    .Tvticles    have   been    re-figured, 
and  the  intention  is  to.  retain  tlie-e  in  all  siib-ei|ncnt  catalogs.     The  articles 
arc    ijwiisi'cutively    numbered.     an<l    these    niniili(  is    are    placed    at     the    top 
of   each    pane    be -ide    the    page    numbers,   thereby    rendering    it    unnecessary 
.to   refer   to   the    imlex   to    locate   the    ligure   iiunilu  rs.      The   catalog   is   a   sub- 
stantially   bqiinil   lMX)k  of   287  ;f>age-4;  ami   Cfutains   a   supplement   of   valuable 
tSbles   and   Useful   iilform^tion,   compiled   by   the   late  James    Powell.      It    is 
jreque&tf-<l.  that    all-'  pcevious   issiies    of   the    catalog    be    destroyed,    and    that 
.-•rde^s  be.  placed  by  Vfigure  nninbers  in  this  new  "No.   10"  catalog..  .    ....-.■., 


•;...i-Niciv£i.-CHiiOMECjrij.t^D  Car  Wheels. — 'Ibc  advantages  of   this   wheel, 

':   a"   dertion-trated    b.v    very    complete    service   tests   on    the    Pennsylvania    Rnil- 

:   i.rflad.    have    been    pre'-enti d   in    a   very    interesting    pamphlet    just   issued    by 

.:  the   Nickel  t'hrome    Chilled    Car    Wheel    Comjiany,    Frick    Bldg.,    Pittsburgh, 

Pa& .    fn     the    g<iieral    description     of    the     wheel    and    of    the    tests,     the 

•fact   is  emphasized  that  nothing  has  been  added  to  the  ordinarily  employed 

.mixture  to  increa.*e  Us  strength,  the  only  advance  made  by  car  wheel  manu- 

■  factUrers  being  in  the  employment  of  metallurgiits  to  analyze  the  scrap  car 
:  whtel5  and   other   mixtures   now   in    use,   in   order  to  injure   a   more   itniforin 

ihixture.  The  effect  of  nickel  and  chrome  is  to  so  modify  the  chille«l  sur- 
face of  the  tread  as  to  toughen  it,  and  give  greater  mileage,  and  the  results 
of    the    various    test-s    jjre    conclusive    in    indicating    the    attainment    of    the 

■  desired  .end.     Tthe  patnphiet  will  fepay  an  attentive  periujir.  '   •     V'' t-';  n'-' 


;  Steel  Mine  TTMBk«i5.'—^the  Carnegie  Steel  Co.,  of  Pittsburg,  Pa;,  has 
■  recently  published  a  book  of  data  and  tables  for  mining  engineers,  and  a 
*ell  illustrated  album  showing  the  types  of  construction  and  examples  of 
installation  of  steel  mine  timbers.  The  substitution  of  steel  for  wood  for 
this  purpose  avoids  all  those  elements  of  economic  waste  to  which  timber 
is  liable.  |<a.rticularly  waste  in  framing  and  fitting,  waste  from  destructifni 
by  decay  or  insects,  and  more  than  all,  waste  by  fire;  to  which  may  also 
be  added  that  the  use  of  steel  within  the  mines  means  less  excavation,  let- 
teV  ventilation.  less  erection  cost  and  greater  endurance.  These  two  books 
constitute  valuable  additions  to  existing  literature  on  mine  engineering. 
The  first  mentioned  contains  a  number  of  working  sketches  showing  the 
application  of  steel  for  gangway  supports  and  mine  props.  Some  28  pages 
are  devoted  to  the  presentation  of  very  complete  data  tables  covering  safe 
load  in   pounds   for  both   steel   and   the   various  wooden  timbers. 


National  Boiler  Washing  Co. — .Xnnouncement  is  made  by  this  com- 
pany, of  Chicago,  111.,  of  oflice  removal  iii  the  Railway  Exchange  from  No. 
1707   to   No.    529.  .*":■■•:■".■,:■.■■-- 


Under-F"eed  Stoker  Co.  of  America.  -This  company  announces  the 
removal  of  its  general  offices  to  the  Harris  Trust  Building,  Monroe 
street,   between   Clark  and   La   Salle,  Chicago, 


111. 


Chicago-Cleveland  Car  Roofing  Co. — /\nnounccnHnt  of  the  removal  of 
offices  has  been  made  by  this  company,  from  720  Old  Colony  Building, 
where  it  has  been  located  for  seventeeti  years,  to.  4Z7-.42l>  People's  Gas 
Building,    Chicago,    HI.  .  .-V- ■.  ■'•■.'-■..^''  ■.;.•■    ;'<  ..■  '  ' '•■••■^"-  -.i    '  v 


Burton  W.  Midge  &  Co. — Announcement  has  been  made  that  Thomas 
H.  Garland  has  been  elected  as  a  director  of  the  company.  Mr.  Garland 
is  the  inventor  of  the  Garland  Car  Ventilator,  which  is  manufactured  and 
sold  e.vdiisively   by    Mudge   &   Company.  .•.  ..-^  ■,■...■.  ,;    _■■•>■.-. 


Homestead  \'ai.ve  Mkc.  Co.  -This  company  announces  the  appointment 
as  its  agents  in  Louisville  and  vicinity,  the  E.  D.  Morton  Co..  who  will 
carry  a  stock  of  Homestead  valves  and  will  be  ready  at  all  times  to  supply 
the  trade   in   that  city   and  adjacent  territory.  ..      ...-.,:;:-•■..:■(. 


Transportation  Utu.itiks  Co. — Reuben  C.  Hallett,  well  known  thro 
out  the  railroad  field,  has  been  appointed  to  the  sales-staff  of  the  recently 
organized  Transportation  Utilities  Company,  direct  representatives  of  the 
Acme  and  General  Railway  Supply  Companies  of  Ghicag9,.w:ii^.headquar^ 
ters  at   30  Church   street,  New  York  City.         '.■.-.:.■''■  r  <..',;.' ...'..■     -„  ':,  •  " 


American  Stef.i.  Foundries  Co. — Warren  J.  Lynch,  formerly  passenger 
traffic  manager  of  the  New  York  Ceiitrariines  west  of  Buffalo,  has  been 
elected  to  the  fourth  vice-presidency  of  the  .American  Steel  Foundries  Com- 
pany.    Mr.  Lynch  will  make  his  headquarters  at  the  New  York  sales  office 

of  the   company.  /,■•-.'...'  -^    '.■...■.-   ■.•■-.."      - 


J.  F.  Faessler  Mfc.  Co. — ^This  company,  of  'iroherly.  Mo.,  makers  of 
Boss  and  Universal  flue  expanders,  flue  cutters  and  other  boiler  tools,  has 
reorganized  its  sales  department  and  |)laced  Clias.  F.  Palmer  in  charge, 
as  sales  manager,  with  oflice.  at  810  Olive  street,  .>^t.  Louis,  ilr.  Palmer  is 
well  qualified  for  this  position  through  previous  experience  in  selling 
Facs«ler  tools  and  as  representative  of  the  Frank.E.  Palmer  .Supplj;  Co..  of 
St..  Lours.  ■■■;■.■•;•./■',  A,, ^  :■   ;:-".:■:.■■■■;.'■/•■■.■■ 

Wkstinciiolse,  Church,  Kerk  &  Co. — John  I.  Wallace,  formerly  Chief 
I-ngiiuer  of  the  Panama  (anal,  who  retired  after  inaugurating  the  .Ameri- 
can work  on  the  canal  and  afterwards  designed  the  new  Chicago  &  North- 
western passenger  terminal  at  Chicago,  which  has  just  been  completed  at  a 
cost  of  $25,000,000,  has  assumed  active  charge  as  President  of  Westing- 
fiouse.  Church,  Kerr  &  Conijiany,  who  were  the  engineer*  for  the  new 
Pennsylvania  Railroad  .station  in  New  York.  -Among  the  directors  elected 
at  the  annual  meeting  of  the  company  are  N.  W.  Halsey  and  F.  Q.  Brown, 
of  New  York.deorge  Westiiiiihouse  and  J.  R.  McGinley,  of  Pittsburg,  and 
Homer  Loring,  of  Boston.  -.■■"::.■..■-••'■■.  -.  .  -.■  .^  ;...•'■.;:•  •';■.  • 


Railway  Steel  Spring  Co. — The  annual  report  of  the  Railway  Steel- 
.'*I)ring  Company,  New  York,  for  the  year  ending  December  31,  1910, 
shows  that  gross  sales  were  $10,03rj,-»35,  an  increase  of  $2,192,143  over 
1900.  The  surplus,  after  fixed  charges,  was  $810,077,  or  C  per  cent,  on  the 
S13.o00,000  common  stock,  as  compared  with  ,1.32  per  cent,  earned  on  ihc 
same  stock  in  1909.  .At  the  annual  meeting  Otis  H.  Cutler,  president  of 
the  .American  Brake  Shoe  &  Foundry  Company,  Mahwah,  N.  J.,  was  elected 
a  director  to  succeed  the  late  Frank  S.  Layng.  The  officers  of  the  com- 
pany an<l  the  other  directors  were  re-elected,,   ..  ■   u  .  . . ,  .  ::,:  :.....■•- 


Uni\ersal  Vanadium  Co.-  Under  the  laws  of  the  State  of  Delaware,  the 
above  company  has  recently  been  incorporated  with  the  following  officers 
and  directors:  KdwanI  .M.  .Mcllvain.  presitlent.  30  Church  street,  New 
York,  N.  Y.:  Col.  Millard  Hunsiker.  vice-president,  23  Rue  de  la  Paix, 
Paris.  France;  James  C.  Gray,  seeret,ary  and  treasurer,  Frick  Building, 
Pittsburgh,  Pa.;  Joseph  W.  !><•  WyckolT,  Kurojiean  repres<ntative,  64  \'ic- 
toria  street.  Westminster,  Lon<lr)n.  KnKland;  K.  .viarshall  Fox,  Wetley 
Rocks,  .Staffordshire.  Knglaml.  and  William  Mcllvain,  Reading.  Pa.  The 
Universal  Vanadium  (  ompany  was  formed  for  the  purpose  of  acting  as 
selling  3gents  for  the  .American  V'anadium  C'ompany  in  a  more  comprehen- 
sive and  eiTectii.l1  manner,  and  it  will  act  in  a  selling  capacity  in  conjunc- 
tion  with   the   Vanadium   ^"ales  Company.  ■     V  ■■•    ;    v     .  •     : 


.^I'KAi-.iF.  Electric  Company  Merced  with  Genkkal  P'i.ectru. — On  Tune 
1,  1911,  the  Spragiie  Electric  Company  will  l>e  merged  with  the  General 
Electric  Company  of  .Schenectady,  N.  Y.  Its  business  will  be  conducted 
under  the  name  Spraguc  Electric  Works  of  General  Electric  Company. 
The  manufacture  and  sale  of  the  lines  of  apparatus  and  supplies  heretofore 
exploited  by  the  .Sprague  Electric  Company  will  be  continued  under  the 
same  organization,  with  Mr.  D.  C.  Durland  as  general  manager.  .-Ml  cor- 
respondence should  be  sent  to  the  Sprague  Electric  Works  at  the  same 
address  as  in  the  past.  The  main  office  will  be  continued  at  heretofore, 
at  527-531  West  34th  street,  New  York,  .  .  Y.,  rs  will  also  all  branchc 
offices  in  principal  cities.  .  ;  ..L.  .".:  •.;s;''J\''-    ,':f'  'v\  :'-^ *'.•■.'•.'•? 


Locomotive  Shops  at  Cape  Charles,  Va. 
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TOOLS.  MOTOR.  ,                                   ,            ,                            ,               ,                                          .      .-i             ,      i               .            ^ 

Group T/i  h  p       a  clear  open   head   space   for   the  crane   and  hberal  length  of 

\t  t  AlS'iica^lathe.  belt  without  complication. 

18  m.  Lodge  &  Shipley  lathe.  >  ,    „  I"  ^^e  roundliouse  thj"-e  are  good-sized  benches  between  each 

18  in.  Lodge  &  Shipiey  lathe! ' ' ^^  of  the  pits,  which  have  a  vise  and  are  arranged  as  lockers  for 

36  in'  ^NilM  Ut^e^''"''^^   '^'''^'  °''^^''  ^°°'^-     ^'^^  heating  throughout  this  section  and  the  other 

Williams  pipe  machine  3       "  buildings   is   by   direct   radiation   from   steam   pipes   in   the  pits 

Xme' double  head"  bolt 'ciitu-r.' ^  a»d  along  the  side  wall. 

^er^'"thM'l'  '^""*^'^'  -^  '^  ^^-  turntable  is  contained  in  a  concrete  pit,  floored  with 
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' ,  '^'"^'«-                    I 

fWjiU^'^ 
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INTERIOR    OF    ROUNDHOUSE — CAPE    CHARLES    SHOPS. 


TOOLS.  MOTOR. 

Bickford   radial  drill    5       h.  p. 

Dill    slotter     .■<         " 

Group     7</i     " 

Niles   slotter. 

Gould    &    Eberhardt    shapcr. 

Brown   &   Sharpe   milling   machine    6          *" 

Group     3         •• 

Reamer    grinder. 
Drill    grinder. 

In  addition  to  the  space  occupied  by  the  machine  tools  tnere 

is  a  liberal  amount  of  floor  area  left  for  benches  and  the  usual 


concrete,  and  is  driven  by  a  McGrath  pneumatic  turntable  trac- 
tor manufactured  by  the  Draper  Mfg.  Co.,  Port  Huron,  Mich. 
The  equipment  for  boiler  and  blacksmith  shop  work  is  con- 
tained in  a  brick  building  with  a  wooden  roof  truss  and  cinder 
hoor,  measuring  50  by  100  ft.,  located  conveniently  as  is  shown 
m  the  general  layout.  In  this  building  is  the  following  equipment: 
Flue  cutting  machine,  furnace,  welding  machine,  swedging  ma- 
chine, testing  machine  and  annealing  furnace.  This  group  is  driven 


A    CORNER    OF    THE    MACHINE    SHOP,   SHOWING    ARRANGEMENT    OF       COUNTERSHAFT    WITH    GROUP   DRIVE. 


tinsmith,  air  brake  and  other  benih  work  equipment  is  provided. 
Other  tools  required,  as  for  instance  a  driving  wheel  lathe, 
boring  mill,  etc.,  will  be  added  in  the  near  future.  One  of  the 
illustrations  shows  the  arrangement  of  countershaft  along  the 
«ide  wall,  used  in  connection  with  the  group  drive.     This  gives 


by  a  7J4  h.p.  motor.  In  the  opposite  corner  is  a  flangmg  fire  with 
its  clamp,  and  a  pair  of  hand  bending  rolls;  nearby  is  a  hand 
shear,  a  Hilles  &  Jones  punch  and  s.iear  driven  by  a  5  h.p.  mo- 
tor; a  1,100  lb.  steam  hammer;  a  600  lb.  steam  hammer,  botl 
provided  with  jib  cranes  and  each  served  by  three  open  fires. 
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A  large  power  house  supplies  light  and  power  for  the  yards, 
depot  and  the  offices  scattered  throughout  the  terminal.  This  has 
been  housed  in  a  most  attractive  building  ~o  x  75  ft.  which  con- 
tains three  200  h.p.  boilers,  hand  fired,  and  two  175  k.  v.  a.  three- 
phase,  60  cycle,  2400  volt  generators,  each  d-^iven  by  a  14  x  18 
in.  slide  valve  engine.  In  the  fire  room  there  are  two  fire 
pumps,  each  having  a  capacity  of  joo  gallons  per  minute,  also 
boiler  feed  pumps  and  general  water  service  pumps  in  dupli- 
cate. A  large  feed  water  heater  comprises  a  portion  of  the 
equipment.  The  water  supply  for  the  plant  is  obtained  from 
40  driven  wells  near  the  power  hou.'-e.  In  the  engine  room  in 
addition  to  the  generators  there  is  a  20  k.w.  motor  generator 
set  for  exciting  and  a  similar  size  turbo-generator  set  used  for 
starting  the  alternators.  The  current  leaves  the  power  house 
at  2,400  volts  and  is  transformed  bv  static  transformers  before 
entering  the  various  buildings  where  it  is  to  be  used,  and  it 
is  delivered  to  the  motors  at  a  pressure  of  220  volts.  In  the 
power  house  is  also  the  air  compressor  which  has  a  capacity 
of  690  cu.  ft.  of  air  per  minute.  Two  25-light  mercury  rectifier 
sets  have  been  installed  for  the  current  which  is  to  light  the 
yard,  the  lamps  there  being  for  d-rect  current.  The  switch- 
board and  all  equipment  thioughout  the  powerhouse  is  of  the 
highest  character  and  was  carefully  installed.  Space  is  pro- 
vided for  additional  equipment  to  increase  the  present  capacity 
by  50  per  cent. 

A  two-story  and  basement  storehouse  and  office  building  of 
50  X  72  ft.  has  been  constructed.  An  electric  elevator  of  6,000 
lbs.  capacity  has  been  installed  in  the  store  section.  In  this 
building,  as  well  as  in  the  offices  of  the  various  foremen,  the 
light  is  by  tungsten  lamps  instead  of  the  Cooper-Hewitt  mer- 
cury lamps  generally  used.  The  oil  house  is  22  x  53  ft.  and 
contains  the  usual  tanks  and  arrangement  for  storage  and  de- 
livery of  oil  and  waste.  The  ash  piis  are  of  the  standard  Penn- 
sylvania type  and  coaling  is  done  by  a  clam  shell  bucket  on  a 
stationary  jib  crane  operated  by  a  steam  hoisting  engine. 

Ample  provision  for  protection  from  fire  is  had  by  means  of 
the  6  in.  fire  main,  in  the  form  of  a  loop  surrounding  the  plant, 
supplying  the  various  plugs  throughout  the  yard  and  the  hose 
reels  in  the  interior  of  the  various  buildings.  Two  50,000  gallon 
steel  tanks  provide  the  storage  and  the  pressure  for  ordinary 
service.  Toilet  and  wash  rooms  with  hot  and  cold  water  and 
expanded  metal  lockers  have  been  installed  throughout  the  shop 
for   the   comfort   and   convenience   ci   the   employees. 


RIGID  VS.  NON-RIGID  FREIGHT  TRUCKS 


W.     J.     SCHLACKS. 


All  the  recent  discussions  on  rigid  vs.  non-rigid  freight 
trucks  have  not  called  attention  as  to  whether  discussions  were 
based  on  the  trucks  being  rigid  or  non-rigid  in  a  vertical  or  a 
horizontal  plane.  A  few  years  ago  trucks,  rigid  in  the  horizon- 
tal plane  as  well  as  in  the  vertical  plane,  had  considerable  vogue, 
but  there  are  not  very  many  of  them  purchased  at  this  time. 

The  rigid  trucks  in  the  horizontal  plane  were  condemned  be- 
cause of  the  fact  that  it  takes  only  three  points  to  determine  a 
plane,  so  th.at  when  the  fourth  wheel  found  a  low  spot  in  the 
track  it  was  relieved  of  carrying  its  proportion  of  the  load  be- 
cause the  other  three  wheels  determined  the  horizontal  plane 
of  tlie  truck.  We  may  assume,  therefore,  that  all  the  recent 
discussion  on  rigid  or  non-rigid  trucks  is  in  the  vertical  plane; 
that  is.  whether  a  truck  should  be  so  constructed  as  to  hold  the 
axles  perpendicular  to  the  side  frames. 

The  recent  excellent  report  of  Prof.  Louis  E.  Endsley  of 
Purdue  University  *  shows  that  the  total  movement  of  some  of 
the  non-rigid  trucks  which  ran  out  of  square  was  as  much  as 
5  61-100  in  ,  half  of  which,  2  8-10  in.,  is  the  amount  the  truck 
ran  out.  Since  then  trucks  have  been  found  with  a  total  move- 
ment of  6J4  in.  of  the  side  frames,  or  35^  in.  out  of  square. 

To  determine   the   position   of  the   M-   C.   B.   parts,    such   as 


brass,  wedge  and  journal  in  the  journal  box,  and  in  an  effort 
to  determine  how  much  of  a  part  was  played  by  the  journal  box 
and  contained  parts  in  resisting  the  trucks  running  further  out 
of  square,  the  plan  view  of  the  journal  box  and  contained 
parts,  with  the  truck  5J4  in.  out  of  square,  is  herewith  repro- 
duced. .  .,  i ; 

It  will  be  noted  that  there  is  not  room  enough  in  the  M.  C.  B. 
journal  box  for  the  M.  C.  B.  contained  parts,  with  a  truck  so 
far  out  of  square.  The  distance  between  the  centers  of  the 
journals  as  measured  on  a  line  perpendicular  to  the  side  frame 
is  reduced  about  J4  in->  due  to  the  angularity  of  the  axle.  This 
causes  the  brass  to  take  up  the  play  allowed  between  the  rear 
of  the  wedge  and  the  flange  on  the  brass,  which  forces  the 
wedge  towards  the  front  stops.  It  will  also  be  seen  that  the 
wedge  laps  over  the  front  stop  "G"  at  the  point  "J"  about  1-32 
in.    The  brass  laps  over  the  collar  of  the  journal  at  the  point 
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"D"  about  1-16  in.  by  the  side  lug  on  the  brass,  binding  the 
side  stop  "T"'  of  the  box  at  point  "B."  Poth  wedge  and  brass 
bind  on  the  side  stop  "T"  at  "X"  and  "B,"'  and  on  the  side  stop 
"U"  at  "C"  and  "O."  The  lines  "EE"  and  "FF"  of  the  brass 
are  considerably  out  of  parallel  with  the  lines  of  the  journal. 

It  has  been  determined  from  this  that  a  truck  would  not  run 
so  far  out  of  square  without  something  in  the  journal  box 
yielding,  either  by  springing  or  breaking,  and  from  the  informa- 
tion gained  through  laying  out  the  drawing  as  illustrated,  it  was 
concluded  if  these  trucks  really  ran  out  of  square  excessively, 
and  if  the  truck  depended  on  the  cramping  of  these  parts  to 
resist  its  running  more  out  of  square,  the  parts  that  were 
called  upon  to  resist  this  excessive  movement  must  indicate  the 
trouble  by  excessive  wear  or  breakage.  The  inspection  of  a  num- 
ber of  these  trucks  in  a  high  percentage  of  cars,  showed  brasses 
with  the  lugs  broken  oft,  as  indicated  by  the  line  "W"  in  the 
drawing.  Some  of  these  trucks  seemed  to  have  no  other 
means  of  holding  them  square  except  by  the  angularity  of  the 
journal,  causing  a  binding  of  the  brass  and  wedge  between  the 
side  stops  of  the  box,  and  the  binding  of  the  wedge  on  the 
front  stop  "G"  of  the  box.  This,  if  the  brass  or  the  wedge  or 
the  front  stop  of  the  wedge  does  not  break,  must  cause  exces- 
sive end  w-ear  of  the  journal  collars  and  brass,  and  a  diagonal 
wear  of  the  brass  or  bearing  on  the  journal,  all  of  which  must 
conduce  towards  increased  liability  of  hot  boxes  and  excessive 
frittional  resistance. 

From  the  number  of  brasses  found  with  broken  side  lugs,  it 
is  fair  to  assume  that  a  high  proportion  of  these  trucks  depend 
on  this  resistance  in  limiting  the  distance  they  run  out  of 
square.  It  is  interesting  to  note  that  on  inspection  of  a  large 
number  of  cars  whose  trucks  were  constructed  in  a  manner 
that  was  meant  to  hold  them  square,  that  there  was  only  one 
brass  found  with  the  side  Ittg  broken  off,  and  that  was  on  a 
truck,  the  spring  plank  of  which  was  made  of  two  angle  irons 
securely  riveted  to  arch  bar  columns,  and  in  this  truck  one  of 
the  angle  irons  had  broken,  which  made  of  it  a  flexible  truck. 


*  See  American  Engineer,  Maj-,  1911,  page  192. 


The  Chicago  &  Northwestern  Railway  has  an  extensive 
spring  making  department  in  its  smith  shop  at  Chicago.  New 
springs  for  all  the  locomotives  on  the  system — 1,700  engine^.» 
are  made  and  old  ones  repaired  at  this  plant. 
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T.JOLS. 

Group  

.V   ;  ,  16  in.    Blair    latlii-. 

■'',■.'■  18  in.  American   Intlu-. 
■;',  ^  18  in.  Lodge  &   Shipley   latlio.       ;. 

■  ■  VTOup     JJ 

.V.:"       18  in.   Lodge   Ik  SliipKv   lathe. 
■;i,,.    28  in.  Lodge   &    Shipley   Jathe. 

SB  in.     Nilcs  lathe. 
Williams  pipe   machine  v-.  ;..•  •■....  .•..••.' 
tiroiij. .;  ,':y--v.  .',■....  ... 

.\cme    doiihic   head  holt 'ciltUT, 

William"!    holt    cuHer.        •.•        "  ' 

Kmery    wheel. 


M.'ioi;. 
T'.    h.    p. 


•  »  •'•  ••ku* 


'■■-VA 


.<"••' 


>.'*  *  '^  *.  I'*  *■*'*.  *  ,^  * 


.•)  rlear  -jH-ii  l.c.'id  ^p.'ioc  f>>r  I'.ie  crane  and  liberal  length  of 
l>ilt    uitliiiiit   O'niplicatioii.  ■■■.'; 

Ill  tlio  roiindliiiuje  thc""o  are  good-sized  benches  between  each 
of  the  j>it>.  wliicli  Iiave  a  vise  and  are  arranged  as  lockers  for 
other  tools.  Tlic  luatinu  tiiroughout  tiiis  section  and  the  other 
bnildiiigs  is  hy  direct  i;idiation  from  steani  pipes  in  the  pits 
and  alont"  the   side  wail. 

.\  75   ft.  turiii.ihlc  is  (.riitained  in  a  concrete  pit,  floored  with 


v.*   •>:. 


■■■'■      ., 't't 

.■•■■  ■■-■-•.  -'■:. 


IXTEBIOR,  OF  ,,RqC.\l)UOUSE— CAI'lC    CUAKI.ES    tillups. 


I  y.» >.•-.■•.**  «>. f 


TOOLS.       ■ 

Btckford  radial  drill . . 
'•vlMll    «l*>tt«;r  .  .'•. ,..,,.... . 
Gnnili  /.r.  i  , .  ■. : 
Xrit's   slottcr. 

(•otild    \-    lihei  hriidt  ,  sliapeK-  . 
-Bro.wn   \   >har|«e   iiiillipv.'   riKiehiiie 

■■■■.Group. .. . ,  t.  ..;••'•  r 

■.     Rcninci'  grindjsr. 
s  *  '   prill    crinder, 

'..:  .In  addition   to  tlie  space  occnniid   In-   tlie  n'.ichine   to(,l.-^   tlicn- 
is  a  IjlKTal  aiuoimt  of  ftoor  area   Xch    for  ln'nilus  and  the  nsu.''! 


\  •.■•  '  ''*.^  *.\  ?  •  7.  •.•'.• 


J.CQncfete.andiS:  driven  by  a  MoGrath  pncnmatic  turntable  trac-t. 


MdtOK.    .. 

5-''  ■h;.-pi:-'-: 

"a.-.  !*  "-':.:t«>r  inamifactnred  bv  th-:   Draper  Mf.i-.   Co.,   Port   Huron,  Mich^r 

•.''•.>'•':%■-;"■■•'.:.     1  li^'   cijuipment   fur  l>oilcr  and  blacksmith  shop  work  is  con-:. 


^%- 


^::iJ 


iaiiivd  in  a  Iirick  i>nii<iin!4  with  a  wooden  roof  truss  and  cinder 
r,<.or.  nuasnring  50  by  100  ft..  located  conveniently  as  is  shown 
ill  tile  general  layout.   In  this  buihiing  is  the  following  equipment;  . 
Mne  ctutintr  machine,   furnace,  welding  macliine,  swedging  ma- 
cliiiie,  te~tiim  uKicliiiie  and  nnnealiiig  furnace.   This  group  is  driven  •• 


■'*■« 


,*  w- 


'*'   ■    ■    .- 

■  ■■.,S'  1 

■  '"r./V.  .-. 

^•-i. 

»!^  ■*'*'•  "  '^' 

'i: 

V   *', 

'i 

.'•  V 

■K*  '■■  ■       ' 

■/■'.■■• 


A    t«.»KXtR   OK.    1II1-.     .\1  At  III.M:    Sllol'.    SlloWIN(,     .\KK.\  \(;K.MKXT    OF       (  oLXTEKS  II  .\FT    WITH    GlrOll'    DRIVE.  ^i^:■'■  .•."',■•.■■'..  .'-v. 

tinsmith,  air  brake  and  other  beiu  ii  work  eiiuipnieiit  is  provided.  l>y  a  7' ..  li.)).  motor.    In  the  oi)po>ite  corner  is  a  fllangmg  fire  with 

Other    tools    required,,  as    for    instance    a    driving    wliee!    lathe.  its  clamp,  and  a   j>air  of  liaiid  lieiiding  rolls;  nearby  is  a  hand 

boring  mill,  etc.,  will  be  added  in  th  •  near  future.     On.e  of  the  -liear,  ,1   I  lilies  &  Jones  punch  and  s.-ear  driven  by  a  5  h.p.  mor  ■•-•:•. 

illustrations   shows  the   arrangement   of   coniiter>liaft   along   the  lor;   a    i.ioo  lb.   steam   h.immer;  a  600  lb.   steam  hammer,  botl-.":-;/-: 

fide  wall,  u.'.ed  in  comiection  with  the  group  drive.     This  gives  i)rovi(led  with  jib  cranes  and  each  served  by  three  open  fires.     ■•;_'".?'• 

..■    .  -   -    ^      -   -    .        4:    .*■'"•■'.•  ^ 


V  "  •:  ■":  •«.••    ."•;• 
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A  large  power  house  supplies  liglit  and  power  lor  the  yards, 
depot  and  the  offices  scattered  throughout  the  terminal.   This  has 
been  housed  in  a  most  attractive  building  70  x  75  ft.  which  con- 
tains three  200  h.p.  boilers,  hand  fired,  and  two  175  k.  v.  a.  three- 
phase,  60  cycle,  2,400  volt  generators,  each  d-iven  by  a  14  x  18 
iii.   slide   valve   engine.     In   the   fire   room   there   are  two    fire 
pumps,  each  having  a  capacity  of  ^oo  gallon j  per  minute,  also . 
boiler   feed   pumps   and  general   water   service  pumps   in   dupli- 
■        cate.     A    large    feed    water   heater    ccmprises  a   portion    of   the 
:€quipment.      1  he   water  supply  for  the  plaijt  is  obtaiued  from 
40  driven   wells  near  the  power  house.     In  '.he  engine  room   ui 
addition   to  the   generators  there   is  a  20  k.w.   niotor  generator 
iet  for  c.vciting  and  a  similar  size  turbo-generator  'set  used  for 
.<     ■starting  the   alternators.     The   current   leaves  the   power  house 
;;at  2,400  volts  and  is  transformed  bv  static  transformers  before 
'/..entering  the   various   buildings   where   it  is  to   be  used,   and   it 
is  delivered  to  the  motors  at  a  pressure  of  220  volts.     lu  the 
power  house  is  also  the  air  compres>or  which  ha^  a  capachy 
-v  of  690  cu.  ft.  of  air  per  miinite.     Two,  25-lighi  mercury  rectiiier 
■       sets  have  been   installed   for  the  current   which  is  to  light  the 
\ard,    the   lamps   there  being   for   d'rect  ciirrenr.     The  'Switch- " 
I>"ar(!  and   all  equipment  throughout   th&  powerhouse  ij*  of:  the 
highest   character   and   was   care 'illy    installed.    .Space   is  pro- 
:      ■  vided  for  additional  cquipmein  to  increase  thie  present  capachy 
'■y  50  per  cent.        ;,.;.    .   -'v  .-..•v.    ...^ '"'  . -' ■•'V  x'-'^^^t  '   ••"'■  '"'^^^^^ 
A  two-story  and  basemenf  storeiK->use~  and  nffice  biuWnigrof 
_'.■     §0 : X; 72  ft.  has  I>ecn  constructed.    .\n  electric  clevatbr  of  6,oooC 
.    •  'fl)».   capacity   has  been   installed  ii.V  live    Store   sectiou,     lu  this 
.        liuildhjif,  as   well  as  in  theOiiices   <.f  the  V.ri'ius   foremen,  the 
light  is  by  tungsten  lamps  instead  of  the  Cooper-Hewitt  mer- 
J  ^^J  chry  lamps  geiieraUy  used.     The  bir  house  Js  :2i  x  53  ft;  aad  ! 
.  ;^   (Joiitaiiis  the  usual  tanks  and  arrangetnent  for  storage  and  de- 
".  .4^very  of  oil  and  waste.    The  ash  pivs  are  of  the  standard  Penn- 
■.%^^  type  and  coaling  is  done  by  a  clam  shell  bucket  on  a 

'l^X'SJt^ttionary  jil)  crane  operated  by  a- steara  Itoisting  engine; -[/v^^ir 
.? ■■r.;..v Ample  provisi- 111  for  protection  from  tire  is  had  by  nieans  of 
.  ■'..,■  the  6  ill.  lire  main,  in  the  form  of  a  loop  surrounding  iHe  i>lant, 
; c^"PP'>''v.!«  tbe  various  plugs  through.out  the  yard  and  the  hose 
•■     reels  in  the  interior  of  tlie  various  buildings.    Two  50,000  gallon 
'      '.steel   tanks   j)rovide  the   storage   aiuK  the   pressure    for   ordinary 
'.    '.^service.      Toilet  and  wash   rooms  with  hot   and  cold  water  and 
..  expanded  metal  lockers  have  Ix^n  installed  t'lroughont  thevshop 
for  'the  ^oiufort .  and  convenience   Of   the  employees.v  -.     ' 


RIGID  VS.  NON-RIGID  FREIGHT   TRUCKS 


V\^vj[.   Sghlacks.' 


j;;/;-  -^  All    the    recent    discussion*    Oh  ;  ngiidL,  :;vjs.\  ri^^ 
:  irtu-ks  h.ne  iikI  called  atteiitton  as  to  whetli^r  di>5CMssions  w^re . 
■  basvd  on  iIk-  truck-;  being  rigid  or  non-rigid  hi  a   vertical  i^r  .a 
.  horizontal  plane.     A  few  years  ago  trucks.  .rigi<l  in  the  horiZ'jn- 
tal  plane  as  well  a.s  iti  the  vertical  plane,  ha«l  considerabte  vogue, 
iiixt, ■  there  :are  tiot  \  i  ry  n lany  Of  thent  purchase'd  at  this  tim^. 
;:- ;'l  ;Thc  rigitl  trucks  in  the  horizontal  plane  were  condemneil  be- ^ 
JfCause  of  the  fact  that  it  takes  only  three  points  to  determine  a 
jjlarie,  so  that   wIkii   the   fourth  wheel  found  a  Tow*  spot  hi  the 
track-  it   was  ri  lieveU  of  carrying  its  proportion  of  the  lo.aJiI  b^-' 
.  '  cihr;io    the   <ther    three    wheels   detennnied    the   horizonr.il   plane 
:  <.>f  the   truck.     \\  i-   may   assume,   therefore,   that   all   the   recent 
discussii.n  dii   rii^id  or  non-rigid  trucks  is  iii  the  vertical  plane; 
that  is.  wherher  a  truck  sliDuld  be  sO  .eons^trticted^  as  to  hold  the 
,   Hxles  perpendicular  to  the  siile   frames. 

'-  The  rocein  <NcelIent  report  of  Prof.  L'Uiis  E.  Endsley  Of. 
Purdue  University?  shows  that  the  total  movement  Ot  some  of ! 
the  non-rigiil  truck-  which  ran  out  of  square  was  as  much  a^ 
5  6i-ioo  ill.  h.ilf  of  which.  2  8-JO  in.,  is  tiie  am<nnit  the  truck 
ran  out.  ^'ince  then  trucks  hr.ve  been  foimd  with  a  total  move-r-. 
V  -irt'ent  of  6^4  in.  of  the  side  frames,  or  5'«  in.  out  of  square.v -;.. 
To   determitie    the   position  of   the  .M-C.'B-   parts,    such  -.as; 


Ijrass,  wedgj  and  jnurnal  in  tiie  journal  box,  and  in  an  eltort 
to  determine  how*  much  of  a  part  was  played  by  the  journal  box 
and  contained  parts  in  resisting  the  trucks  running  further  out 
of  square,  the  i-lah  view  of  the  journal  b*.ix  a"d  contained 
parts,  with  the  truck  5' 4  in.  out  of  square,  is  herewith  repro- 
duced;'--vv  r.fr-:V  -■'i.f-.'^  .-  y'r-ir   - '; 

It  Win  l>e  noted  that  there  is  not  room  enough  in  the  M.  C.  B. 
jotirnal  box  for  the  M.  C.  P>.  contained  parts,  with  a  truck  so 
far  out  of  square.  The  distance-  between  tlie  centers  of  the 
journals  as  iucasu red  on  a  line  perpendicular  to  the  side  frame 
i-i  reduced  about  '  j  in.,  due  to  the  angularity  of  the  axle.  This 
c.iuses  the-  bra--;  1.1  take  up  the  play  allowed  between  the  rear 
of  the  wedge  oa»Vd  (he  .flaiis<?  011  the  bi-asi!,  whieh  forces  tlie 
wedge  towards  the  front  stops.  ,Jt  will  also  be  seen  that  the 
wedge  laps  over  the  front  stop  "^"  at  the  pohit  "I"  alwut  1-32 
irj..    Tlel-ras.s  laps  oyer  the  collar  of  the  journal  at  the  point 


c.i:  vf  w,a»e 

CI.    fBrau    I      CU  lif  Joura*lBol 

■    ','    i  /._ 


■/'-V 


SI  le  ' 


:V;:tf:^ 


CU/if  J<M>ni«l  Bbt 


■ '  "i"r>~-'-r---"-'^-^""''"-;7cX"''f"j"iin>»i-p 


:^5i 


-cu    "Btus 


"I)-'  about  :i?  16  in.   by  the   si(le  Iti?:  -oil  the  brass^^^^^^^  tlve^ 

4^i<le  st6p  "T'  of  the  box  at  poipt  "B."'  Totlr  wedjic  and;  brafs 
bindon  the  side  stOji  "T"  at  "K"  and  "H,"  and  on  the  side  stop 
;-*-C-  at  "C"'  and  "O:"' The  lines     --B^';  and j-FP'  of  the  brass 
are  considerably  out  of  ])ar.illef  with  tlve  lines  of  the  journal. 
.  it  has  been  deterniined  froiH  this  that  a  truck  would  uot/ruO' 
so    far    oivt    of    square    withoiu    something    in    the    journal    T)OX" 
yielding,  eithef  by  springing  or  bre;d<ing.  ami  from  the  informa-: 
tiou  gaihe/l  thrcnigh  hiyivig  out  the  drawing  ;(>  illustrated,  it  was 
concluiled  if  these  trncks  really  ran  «>ut  of  square  excessively, 
aiKi  if  the  truck   depeiided  <-»   the  crauix>Jng   of .  ihe.-ic  parts  to 
resist    its    running    '.iinre    out    of    square,    the    parts    that    were 
called  itpOn  to-  resist  thi.*  excessive  movcmciu  nmst  indicate  the 
■trouble  by  excessive  ivear  or  breakage.   The  inspeclifin  of  a  num-" 
l-ber  of  these  intcks  in  a  high  percentage  of  cars,  showed  brasses 
-wiih   the  lugs  broken  ofty  as  indicated  by  the  line  "\\"*'^<in  the 
r'df'iwmg.      Some    of    these    trucks    seemed    to    have    no.   other 
; means  of  hohling  them  squ.irc  except  by  the  angularity  of  the 
jxtirnal,  causing  .1  buiding  of  the  brass  and  wedge  between  the 
vside  $tif>ps'  O.f  "the  boxy  aijd  the  Iwnding  of  tlte,  w'cdge  -•<>»;  tlie 
from  stop  '"G''  of  the  box.     This,  if  the  brass  or  the  wedge  or 
the  front  stop  of  the  wedge  does  not  break,  uiust  Cause  exces- 
sive end  wear  of  the  journal  collars  and  brass,  and  a  diagonal 
wear  of  the  brass  or  bearing  on  tbe  journal,  all  of  which  ntust 
^''^divee  towards  increased  lia^Htyof-  hot  .boxes  .and  exp^ave 
friitiiotial  resistance,  .  V  -    -';V..:--;r  ...y-^;    ■,.^:.   ,-^;  ■;•.;:;.,■         .•■.;•■.-', ^ 
.  Frprri  the  number  of  brasses  foutkl  with  broken  fdde  lugSri'it: 
is  fjiir  to  assume  that  a  high  proportion  of  these  trucks  depend 
(»n    this   resistance    in    limiting    the    distance    they    run    out    of 
square,     it,  is  interesting  to  note  that  on  inspection  of  a  large 
nuinber  of  cars  whose  trucks  AVere  constructed  in  a  manner 
that  was  meant  tO  bold  them  squai-c,  that  there  was  only  one 
brass    found   with  the   side  lug  broken   ott.  uud  that    -vas  on  a 
truck,  the  sprijig  plank  of  wbich  was  made  of  two  angle  irons 
securely  riveted  to  arch  bar  columns,  ami  in  this  truck  one  of 
Ihe  angl^  irons  had  broken,  whiclj,  uiade^  <^^.S^  a  -^exible  trii<k. 


,  See.- AatEfHCAK  E.vgineer,  May,  1911,  page  W2, 


:     Tbe  Chicago  &'  North  WESTERN-  Railway  has  an  extensive 
/spring  making  department  in  its  smith  shop  at  Chicago.     New- 
springs  for  all  the  locomotives  on  the  system — 1.700  cngine;-^- 
--:are  iwade  and  pW  ones  repaired  at  this  plant.  , . ,, 


Pacific  Type  Locomotive  Arranged  for  Burning  Lignite 


A    RECENT    ORDER    OK    TWO    HEAVY    4-6-2    TYPE    LOCOMOTIVES  RECEIVED  FROM   THE  BALDWIN    WORKS   UY 

THE    OREGON     RAILROAD    AND    NAVIGATION     CO.    EMBODY     SEVERAL     DISTINCTIVE     DEPARTURES 

FROM    THE    1903    STANDARDS    OF    THE    ASSOCIATED    LINES 


Experiments  with  a  lignite  burning  Mikado  type  locomotive 
on  the  Oregon-Washington  Railroad  and  Navigation  Co.  have 
proved  so  satisfactory  that  it  has  been  decided  to  adopt  this  fuel 
in  connection  with  the  heavy  Pacific  type  herein  illustrated, 
which  is  one  of  two  recently  delivered  to  that  road  by  the 
Baldwin  Locomotive  Works.  The  tirtbox  is  of  practically  the 
same  dimensions  as  that  on  the  Mikado  locomotive  referred  to,* 
and  the  grate  bars,  which  are  of  the  gridiron  type  with  narrow 
openings  to  suit  the  fuel,  are  interciiangeable.  Tiiese  new  en- 
gines, howe\er,  will  carry  200  lbs.  working  pressure  as  against 
180  used  on  the  2-S-2  type. 

riie  present  engines  art  of  interest  in  embodying  some  de- 
partures irom  the  standards  of  the  Associated  lines.     The  first 


ment  facilitates  the  forging  of  the  rod,  at  the  point  where  the 
rod  body  joins  the  large  middle  connection  stvib.  It  also  pro- 
vides a  section  giving  the  necessary  strength  with  more  lateral 
flexibility  than  can  be  secured  when  an  I-section  is  used.  This 
enables  the  rod  to  1)etter  accommodate  itself  to  the  side  play 
of  the  wheels  in  their  boxes. 

The  frames  and  running  gear  require  little  special  comment. 
The  front  lower  rail  is  cast  in  one  piece  with  the  main  frame, 
while  the  upper  rail  is  separate,  and  is  of  fiTged  iron.  The 
Hodges  type  of  trailing  truck  is  used,  and  in  this  case  it  is 
fitted  with  helical  centering  springs.  The  tender  has  a  rectan- 
gtdar  water  bottom  tank  of  g.OOO  gallons  capacity,  and  is  simi- 
lar in  design  to  the  present  common  standard  tender.     The  coal 


.\i:W     UKOMOTIVK     HIK    THK     ()kKC,(  ».\-\\  AS  H 1  N(.  i  ().\     KAll.UdAK     AXU       XAVIGATIO.N'    CO. 


common  standard  Pacific  type  locomotive,  built  in  1903,  had  a 
straight  boiler,  70  in.  in  diameter.  In  tlie  new  design  the  boiler 
has  a  wagon  t(jp,  and  measures  74  in.  in  diameter  at  the  front 
end,  and  85  in.  at  the  dome  ring.  This  engine  has  also  the 
greatest  length  of  flues.  22  ft.,  thus  far  applied  by  the  builders 
to  a  4-6-2  type  locomotive.  The  tubes  are  s()aced  witii  i,?/i6  in. 
bridges.  The  smoke  box  is  94  inches  long  and  contains  an  un- 
usually large  area  of  netting. 

In  further  comparison  with  the  first  common  standard  Pacific 
type  locomotive  it  is  noticeable  that  while  the  steam  pressure, 
driving  wheel  diameter  and  piston  stroke  remain  as  before,  the 
cylinder  diameter  has  been  increased  to  25  in.,  thus  raising  the 
tractive  effort  from  29,800  to  38.700  pounds.  The  boiler  capacity 
is  proportionally  large,  as  306  square  feet  of  heating  surface 
are  provided  for  each  cubic  foot  of  cylinder  volume. 

The  cylinders  are  in  many  respects  similar  to  those  used  on 
the  previous  type,  except  tiiat  they  are  larger,  and  have  the 
steam  chest  centers  4'/2  in.  outside  the  cylinder  centers,  so  that 
a  satisfactory  design  of  Walschaert  gear  can  be  applied.  By- 
pass valves  of  the  Sheedy  type  are  used,  in  accordance  with 
the  regular  practice  of  the  Associated  Lines  for  piston  valve 
cylinders.  The  piston  valves  are  of  the  built-up  type.  15  in. 
in  diameter.  The  valve  rod  crosshead  guide  is  supported  in 
front  by  the  steam  chest  head,  and  at  the  rear  by  the  guide  yoke. 
The  main  guides  can  thus  be  adjusted  to  take  up  wear,  with- 
out  in   any  way  disturbing  the  adjustment  of  the  gear. 

The  connecting  rods  are  of  forged  open  hearth  steel,  the  main 
rods  having  an  I-section  while  the  side  rods  are  rectangular. 
The  front  side  rods  have  a  continuous  taper  in  depth,  from 
front  to  back,  while  the  width  remains  constant.     This  arrange- 


*  See  Amebican  Engineer,  October,  1910,  page  404. 


capacity  has  been  increased  from  10  to  15  tons.  The  tender 
truck  wliecls.  as  well  as  tiiose  of  the  engine  truck,  are  of  solid 
rolled  steel,  and  were  manufactured  by  the  Standard  Steel 
Works  Co. 

These  locomotives,  with  ample  weight  on  driving  wheels  and 
high  tractive  effort,  are  admirably  fitted  for  the  heaviest  class 
of  passenger  service.  The  ratio  of  adhesion  is  4.26.  which  is 
lower  than  tliat  frequently  found  in  large  Pacific  type  locomo- 
tives, and  shows  that  the  weight  on  driving  wheels  has  been 
used  to  the  best  advantage.  At  the  same  time  the  boiler  should 
be  able  to  meet  all  demands  that  may  be  made  upon  it.  The 
general  dimensions,   weights   and   ratios   are  given   below : 

GE.NEHAL    DATA. 

Gauge    4   ft.    8^i    in. 

Service    Pass. 

I'uel     Lignite 

Tractive   effort    38,700    lbs. 

Weight    in    working   order 265,400    lbs. 

Weight   on   drivers lC4,b50   lbs. 

Weight   on   leading  truck 50,150   lbs. 

Weight  on  trailing  truck 50,400  lbs. 

Weight  of  engine  and  tender  in   working  order 436.000  lbs. 

Wheel   base,   driving 13   ft.    4    in. 

Wheel  base,  total    35  ft.   8  in. 

V\'heel   base,   engine  and   tender 65   ft.   T/i    in. 

RATIOS. 

Weight   on   drivers   -=-   tractive   effort 4.2 

Total   weight  -f-   tractive  effort 6.S 

Tractive  effort   X  diam.  drivers  -H  heating  surface 613.15 

Total   heating  surface   -i-   grate  area 69.42 

Firebox  heating  surface  -^  total  heating  surface,   % < 4.83 

Weight   on   drivers   -=-   total   heating  surface 33.91 

Total   weight  -H   total  heating  surface 54.60 

Volume  both  cylinders,  cu.   ft H 

Total    heating   surface    -H    vol.    cylinders 306 

Grate  area  -^  vol.  cylinders 4.37 

CYLINDERS. 

Kind     Simple 

Diameter  and  stroke 25   x   88 

VALVES. 

Kind    Piston 

Diameter    t,..',i. 15    in. 
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WHEELS. 

Driving,    diameter   over   tires ;,'••'•«*•••  •77   in- 
Driving,  thickness  of  tires .'i ....... .354   in. 

Driving  journals,  main,  diameter  and  length 11  x  12  in. 

Driving  journals,  others,   diameter  and  length 10  x  12   in. 

Engine  truck  wheels,  diameter 33  ^   in. 

Engine  truck,  journals 6  x  10  in. 

Trailing  truck   wheels,   diameter 45   in. 

Trailing  truck,   journals 8  x  14  in. 

BOILER. 

Style    Wagon    top 

Working  pressure    ". 200  lbs. 

Outside  diameter  of  first   ring 74  in. 

Firebox,  length  and  width 120  x  84  in. 

Firebox  plates,  thickness F.   H,  B.   H,  S.  H  «n. 

Firebox,    water   space 5    in. 

Tubes,  number  and   outside  diameter 356 — 2  54    in. 

Tubes,    length    22    ft. 

lltating   surface,   tubes 4,593    sq.    ft. 

Heating  surface,   firebox 235   sq.    ft. 

Heating  surface,  total 4,860*  sq.   ft. 

Grate  area  70  sq.   ft. 

TENDER. 

Tank    Water    bottom 

Frame    Steel   channels 

Wheels,  diameter   83   in. 

Journals,  diameter  and  length 6  x  11   in. 

Water  capacity    9,000   gals. 

Coal  capacity    15   tons 

•Includes  32  sq.  ft.  for  arch  tubes. 


THE  DEVELOPMENT  OF  LOCOMOTIVE  TUBES  AND 
THEIR  TREATMENT 


The  present  status  of  the  manufacture  of  locomotive  boiler 
tubes  and  a  review  of  main  points  requiring  attention  in  order 
that  the  best  service  may  be  attained  under  modern  conditions, 
were  admirably  presented  in  a  paper  by  F.  N.  Speller  of  the 
National  Tube  Company,  read  at  the  April  28  meeting  of  the 
Pittsburg  Railway  Club.  After  an  interesting  comparison  be- 
tween former  universally  used  charcoal  iron  tube  and  the  now 
fully  developed  tube  of  basic  open  hearth  steel,  low  m  carbon, 
and  with  less  than  0.05  per  cent,  phosphorus  and  sulphur,  it 
was  pointed  out  that  there  is  no  difficulty  in  securing  a  strong 
weld  with  this  steel.  Attention  was  also  called  to  the  fact  that 
seamless  and  lap  welded  steel  tubes  are  now  made  from  prac- 
tically the  same  grade  of  soft  basic  open  hearth  steel.  Mr. 
Speller  then  presented  the  following  main  points  which  invite 
consideration  in  following  out  the  process : 

I.    Resistance  to  Corrosion. 

The  manufacturer  should  furnish  a  tube  in  the  best  possible 
condition  to  withstand  corrosion  and  pitting;  that  is,  the  metal 
should  be  as  uniform  in  composition  and  density  as  it  is  possible 
to  make  it.  Much  can  be  done  to  lessen  the  tendency  to  pitting 
by  proper  attention  to  the  making  of  steel  and  the  way  it  is 
worked.  We  have  been  experimenting  on  this  problem  now  for 
several  years  and  have  gone  to  considerable  trouble  in  the 
matter  of  testing  and  inspection  of  material,  and  in  the  process 
used  for  manipulating  the  steel  so  as  to  produce  a  tube  which 
will  resist  corrosion  as  well  as  iron  can  be  made  to  do  so,  and, 
judging  from  the  reports  of  comparative  service  tests  which 
have  been  received,  steel  so  made  is,  in  this  lespect  at  least,  the 
equal  of  the  best  charcoal  iron. 

After  all,  however,  the  solution  of  this  problem  is  largely  in 
the  hands  of  the  user.  Iron  or  steel  will  corrode  in  spite  of 
anything  that  can  be  done  if  certain  material  is  in  solution  in 
the  water,  particularly  dissolved  oxygen  or  carbonic  acid.  By 
the  removal  of  these  harmful  agencies  corrosion  may  be  reduced 
to  practically  nothing.  It  is  generally  understood  nowadays 
that  water  conditions  have  everything  to  do  with  corrosion, 
and  the  simplest  solution  of  the  problem  is  to  treat  the  water, 
with  the  object  of  making  it  as  harmless  as  possible.  The  devel- 
opment of  the  modern  tube  to  withstand  corrosion  and  the 
treatment  of  water  have  together  practically  eliminated  this 
trouble,  so  that  it  is  rarely  the  case  that  tubes  fail  nowadays 
through  pitting. 

2.    Leaking  in  the  Flue  Sheet. 

The  construction  and  handling  of  the  engine  has  so  much 
to  do  with  the  trouble  experienced  from  leaky  flues  that  it  is 
difficult  to  determine  how  much,  if  any,  of  the  responsibility 
for  this  should  be  placed  on  the  tube  material.  If  railroad 
engineers  will  tell  us  what  qualities  are  required  in  the  tube  to 
make  it  hold  tight  in  the  flue  sheet,  we  will  be  glad  to  follow 
their  suggestions  as  closely  as  possible.  At  the  present  time 
the  steel  tube  is  made  as  stiff  as  possible  consistent  with  the 
best  welding  quality  and  ability  to  stand  up  successfully  under 
expansion  and  beading  in  the  tube  sheet. 

3.    Strength  and  Ductility  of  Material. 

The  tube  should  be  of  such  quality  as  to  stand  repeated 
tightening  in  the  flue  sheet  without  cracking  or  showmg  undue 


evidence  of  fatigue,  nor  should  these  weaknesses  develop  during 
the  life  of  the  flue  in  service.  The  material  found  best  adapted 
to  give  these  properties  is  a  special  grade  of  soft  open  hearth 
steel  carrying  not  over  0.05  per  cent,  phosphorus  or  sulphur. 

■■?  A:,  v'.:  4.    Weldability  and  Heat  Treatment. 

The  quality  of  the  metal  and  method  of  handling  are  equally 
important  in  safe  ending.  Soft  steel  has  been  found  some- 
what harder  to  weld  than  charcoal  iron,  but  it  has  been  greatly 
improved  in  this  respect.  The  necessity  for  a  gooa  welding 
quality  steel  is  of  first  consideration  m  making  locomotive  tubes 
so  that  they  may  be  easily  safe  ended,  and  this  point  has 
received  a  great  deal  of  study,  especially  in  the  manufacture 
of  lap-wielded  tubes,  where  it  is,  of  course,  one  of  the  first 
essentials  to  manufacture.  Charcoal  iron  carries  considerably 
more  impurities  than  soft  open  hearth  steel,  and  these  impuri- 
ties form  a  self-fluxing  mixture  which  facilitates  welding.  Rail- 
road specifications  have  been  so  tightly  drawn  on  composition  in 
some  cases  as  to  work  against  the  production  of  a  good  quality 
of  steel  for  locomotive  boiler  tubes  by  calling  for  unnecessarily 
low  phosphorus  and  sulphur.  There  is  now  very  good  reason 
to  think  that  a  mistake  has  been  made  in  this  direction,  and 
that  the  general  welding  quality  of  the  steel  would  be  much 
improved,  and  the  steel  at  the  same  time  would  lose  nothing  in 
other  respects,  if  the  maximum  phosphorus  and  sulphur  limits 
were  both  raised  to  0.05  per  cent.  With  producer  gas,  now 
generally  used  of  necessity,  it  is  a  very  difficult  matter  to  keep 
the  average  sulphur  in  the  heat  below  0.035  per  cent.,  and  in 
order  to  remove  this  sulphur  in  the  open  hearth  furnace  the 
steel  has  to  be  held  and  worked  in  such  a  way  as  frequently 
to  leave  it  dry  and  difficult  to  weld. 

Before  the  steel  can  be  welded  in  practice  a  fluid  cmder  must 
be  formed  on  the  surfaces  which  are  to  be  united.  If  the  metal 
is  heated  too  far  above  the  point  at  which  this  cinder  should 
flow,  it  will  be  burned  and  destroyed.  We  endeavor  to  have 
the  range  of  temperature  between  the  cinder  forming  and 
burning  points  in  the  steel  as  wide  as  possible  so  as  to  assist 
in  lap  welding  and  give  the  largest  margin  of  safety  in  safe 
ending.  Considering  the  variety  of  the  requirements  it  seems 
to  us  that  the  compositions  of  the  metal  should  be  left  largely 
to  the  discretion  of  the  manufacturer  so  far  as  is  consistent 
with  a  certain  specified  standard  of  physical  quality  in  the 
finished  tube.  We  frequently  go  to  the  trouble  of  rephosphoriz- 
ing  for  the  purpose  of  improving  the  fluxing  and  welding 
quality  of  our  steel. 

The  method  of  safe  ending,  we  have  said,  has  as  much  to  do 
with  obtaining  satisfactory  results  as  the  material,  but  we  will 


FLANGE,    crushing    AND    FLATTENING    TESTS. 

not  attempt  to  lay  down  specific  rules  as  to  construction  of  the 
furnace  and  heating,  for  many  of  the  practical  shop  men 
present  who  are  welding  flues  every  day  are  much  more  able 
to  discuss  this  side  of  the  problem.  However,  there  are  a  few 
broad  principles  on  the  heat  treatment  of  tube  steel  which 
should  be  taken  into  consideration.  The  preliminary  heating  of 
the  body  tube  preparatory  to  flaring  out  the  end  should  be 
carried  to  a  bright  orange  color  judging  by  good  shop  light, 
1,750  degrees  F.  In  the  case  of  steel  on  steel,  if  the  body  tube 
is  allowed  to  cool  black  after  heating  to  this  temperature  and 
mserting  the  safe  end,  the  grain  structure  will  be  refined  and 
the  metal  put  in  much  better  condition  for  the  welding  opera- 
tion which  follows.  Moreover,  if  the  preheated  body  tube  is 
returned  to  the  furnace  without  cooling  the  metal  may  be 
crystallized  or  burned  before  the  safe  end  has  been  heated  hot 
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i    iViiNKvin    i,i^-(>|^ititiv;'v'. \Vorks.     The    fir».l»«>X   is  of  ]>rartically    tin- 

■  >iiUK  »Iiove">i«Mis  as;  thm  4>ii  ihv  .\likafl<>  l<ioi'm"tivc-  ril  erred  h».* 
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.  i.u  iirnlJiT  i-tiinparisiiii  wiih  tliv  1it'>f  eominon  standard  Paeifio 
tyjie,  loccitiotivr  it  is  Jn-ticeahle,  tli.it  whiK-  tlu-  -tiani  pressure. 
rJriyitVsj^  ivhoe.ldiaiiietnrVaiifljMstv"  stroke  rcni.nn  a-  luiMrv.  thcv 
eyiiiider  tli;r>nt-K'r  lias  hv*^»>  iiienaSe<l  ti<  J5  in.,  tlui'-  raisini;  the 
irai'ti\  e  etT'>rf  froiri  .i«>.J*X)  to  ..^,700  pi>nnds.  The  hi.ikr  e.ipaeity 
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.  ■  ape  pirOvH|td  ioi'- each  ctihic-  t,<H->i.;<>f  e>Iind<r   Milmnc. 

■  Tlle/i\vlindi-r'«  areiii  inahy  resfiict--  ^-iniil.ir  i"  th"M-  n-ed  on 
th.e  prcvioHl;  tyiK-,  rx'i-vpt  that  thry  an  lar.mr.  and  have  the 
sto;im;ch.e»t  t^''rte^s.4*';.  JiJ.  otitside.  tlje  eylindi  r  ^■^nters,  so  th.if 
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pas^  vahes  of  the  Sheedy  typ;-  ari  ti-;cil.  in  aeenrd.anci'  witii 
the  Ttiinlar  praetice  of  tlu-  .\>.«'ciat<d  Lino-  for  piston  valvi- 
cylinders.  The  jMstou  viit^vs  are  of  tin  Imilt  u|i  iviu-.  13  in. 
in  liiaineter.  The  valve  rod  croS'-luMil  unidr  i-  -nppnrted  in 
fr'-nt  ])y  the  steam  che>it  head,  and  ;il  tin-  nrir  hy  tlie  miide  yuke. 
rile  main  jiiiidis  can  thus  hv  a<ljnstid  t"  laki  iiji  wear,  with 
out  in   any   way  di-inrliin!4    the   adjustiiKiit    of  the   liear. 

The  ci>nri«'cttiii;  rt)d>  are  uf  fi>r.m(l  opm  hearth  >tiel.  the  main 
rod.*;  having  an  I  >ection  whiK-  tlie  side  rods  ;tre  reet.m.unlar. 
riie  front  side  rods  haye  a  contimious  tapir  in  d'i)th.  from 
front  to  back,   while  the  width  nni.iins  const.int.     'l'\]\<  arraimi- 


c.ipacity  Iwslweii  increased  froni  10  to  i_>  Kjii.4,'  Thv  iti^iwfei^  ' 
irnck  wfue's,  as  well  as  tho>i-  of  iju-  nii:ine  t'rV:ck!  are  .jf..«';ilid'--. 
rolled    >tc(.l.    and    were    m.imif.-ictiired    hy    the    .Ntnntiai-;d  .Stevl.', 

■  \\.,rk- Co.  •^■■:V-w.>---'-:  ^y-'-'^'i''^'- 

I  lu -e  h  v-'ini' ii\t -.   with   .inipk'  wei.uht   on  .tlrrvin}f.  wheels -aildv 
liit^h    tr.iciive  elt'ori.   are   admiraMy   I'ltied    f.ir  ^hv  fceavie-t' cl<rss !: 
of   pas-en,i;er   -ervice.      The   ratio  of   adiu-ion   is  4.ifi.   wiiich   is  ' 
•■lower   than    ili.u    frii|Uentl_\    fmnid   in    lar,L;e    I\icitic  typK.r  locofiKJe.- 
■  tive>.   and    -iiows   that   tl'.e   weii-ht    <in    drivini;    wheels  has  heen' 
n>ed  to  the  hest  advant.iJiie.     .\t  the  same  time  the  hoikr  slK)uId 
•■TllC;';alik' ■!<>  meet    all    demand-    t'lat    may   he    made    iiprin    it.  ,  ..Thfi 
-   KCijeral    dimcnstxrtj^t.-  \veil;hts    ami    ratio-    are- givO^'"heJoi^^f^  '  'J.  ,^^■ 
.■■.■.•..■..,..;■  •'■■_.■■.-'.■  ■' •■.  •.,  .^iK.NKi«At-u.\TA-'    •  ^       ..•.'■-"■■    .•'.■.■-.■•,■■••■-'  ■'   .•;■'■ 
(i.-iii|fe  >..;■..-.  .'.I>'.'.1.  J.  .y;-.  .'J»  ^V'--?.-  •.•,'<•'•• 
>«ir\  ICC     <.  ..I .  ...'j  r>i.  ;<-". »,;.  .>,i'.-..v..  ►;•:,'.'►'..'..;., 

I'lul     .  ,.-.• ; ;:,  .■: .;  ':'„.,.• ; .,,,•: ^\ ,',i- . . , .-. . ,;, .: . ; ^ . i- 

Ti.-ictivf    frt"nii  '■.  .  .■;,'.,  V.  ;,•>;;...»•.■.-. .-,.'  ;.•.*.•;.";■.:;. 
W  t  ii;lit   in   working  Jinlpr.  .j '..■.■. 
\^ti^;lIt   on   'Irivirs.  .,....,.  .';,.v' 

W  I  i>;lit    nil    U-;i<Iiiiir  truck .•.--'■.. 

Wiivlit   nil   tr.Tiliiiir  truck.  .  .  .  .■.v.- •^V,.^■:VV; ..,/..  .V-V;  •'.-.-'!• -i-V- ■"'''•<"''•   '•>*- 
\\  (  i^'lil   "f  eiiKiuv  ;iiiit   teinliM' ill    vvi'ikiiiK  oF<lCr.  .'ci^  sv .  ,  ..^  .iV  .  .4:-;.'i.«nif(   jlis. 

\\  lilt  1    li.i-r.    ilriviiij; .  ....    .-^iJ 

Wlael   li.iM'.   t.iliil .  .  ,  . 

\\  lufl   li;i-c,   etiniiif  ;iiii|   tender 


.■...;.;,  .■,_..•. .5..:.. ■;., 

.   •  ,^  N   f"...  •  •  V-'.  ^  •  i-f  •  . 


•>';;•.'.  .■..,•/;...■.■.  .•,•.;.>,-  .;',ViiiBhHe 
.■;.;;;.>'•.>, vviV.'h.-.i'fi.'i. 411(1  itis. 

...  .   '     U'.'K.4.t.'ilJ    \\yi. 

...  \".  I  ..'.;■ ; . . f.e.ii'ii*  lbs<'' 


■  ^  •'•  I » ■ 


.•.;.i;{  ft.  4  in. 

:X..\^..,^^i(,  ft.   X  in. 

.,.,.  ,-.....  ;  .■.  ,  ;  -  ;"4  ,i*».T   ft.'   7  ij    in. 

KVTMlS.  ■      .■■',-      r.  '■.'■.'"■,.■."•'"-'■-  ,v-;..'  ■■;';'• 

Wfijilit    oil   ilrivrrs    -■   traetiw   elfoit ......  ..4... '.'■.'.;..,>;,.;..•,  X;.;.  ;.;".  J.^^./i.^ 

r>r!.Tl    Mii«hl   -:-   tr.nctive   etVort .  .•.  t  .  .  .'.  -.V/'.  .■.•.V-5>  <vr.-^l  :  .v.  ■.  •;  .fi.| 

Ir.utivf   1  iTdit    X    ili.iiu.   <lriv<rs     :-    lu-.ntiiifj  surface.  ..  .i,.  lV.r.( :  I;..  Jfiia.l.'t 

Tntal    lualiiiK  -urf^nee    :-   jjiate  area ...i  v^..  1 .1  .>..;' ._....fi(«.42 

I'irdiox   luatiiiv!  -iirfnie   -'.-  tutal   lu:itiiiK   -urf.TCi'.  :?£••  i-".  .!.v.';'.>!  i .-.  «V.\  .  .1.83 
Weight   on   ilriver-i    f-   total   lualinu   -urfaee.  ,...;> ■...;->■. ..;j,-,'.  .;v'.M  ..'.,.. 33. !»1 

r.ilal    HI  islit     :-    Intal   he.-itinj:   siirt;iee ...  V.:.;-:y*vV..X,^v  ,.;,  V- -r  •  ..i.'-Sl.fiO 

\'i>liiiiie   lintli   1  \  liiulir-.   eu.    ft ',  ;.;',;>.«•..,  A',  .1.  i..i''.vi. .  /.,.  .  .18 

Tutal    heatiUK    -urfaci-     ;     vol.    eyliu<ler-.  ..  ,..,.y ;:,.;<.., ".;5'..-.;^-. ;/ ._!L,..i  ,■.•/,  .i}^ 
(irate  area     :     Vol.   eylimler- ./J  i ;  i,'i,v-;; .  .^,.  .^'.yi,./-.-^-.  |  ;  .4.^7 


*  See  AUEKicAS   ENCixEtii.  October.  19V0,  f>a«p  40 1. 


Kui.l     , 

I  >iaTinter   aii<l   stroke. 
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WHEELS. 

Driving,   diameter   over   tires 

Driving,  thickness  of  tires 

Driving  journals,  main,  diameter  and  length.. 
Driving  journals,  others,  diameter  and  length. 

Engine  truck  wheels,  diameter. 

Engine  truck,  journals 

Trailing  truck   wheels,,  diameter.............. 

Trailing  truck,  journals ......-, 

BOILER.  ,  , 

Style    , . y .;•  »■  v-» »;» >  i  • 

Working  pressure   v . .  ,;.',. .  , . . . , 

Outside   diameter  of  first   ring. 

Firebox,   length   and   width 

Firebox  plates,  thickness 

Firebox,    water    space 

Tubes,   number   and   outside   diameter.,.. 

Tubes,    length 

lliatiug    surlacf.    tnlns 

llc.'itiiig   surface,   firebox 

Heating  surface,  total , 

l^rato  area   . ..  .>^.^>  ^ ■«  .^«  •■..*' •'■•-.'.  .^ ........ 

'■■.■■%    ;•'■•/;>  •  \-y'''V    TENDER. 

1  anK    . . .  . . . ... .  r  j»*.  J,  .•*■.,••'•  4'«  •»•**•  •-•  ■  ■ 

f  rame    ..  -  ...........•...'«. '^. '«■■'...-..,...« .. 

Wheels,   diameter    ... .  ....  ......,,.. .... 

Journals,   diameter  and  length........... 

Water  capacity 

Coal   capacity    .......,.>....... 

■"Includes  32  sq.   ft.  for  arch  tubes>    ' 


•  "-*'•, ^.>  •  ^'*-? 


,f  *-»  »'•  '.T  *'•■♦■  v'* 


'  •.♦J5.*  -"*  ♦■<■• 


;^..:....8M  in. 

.;,..ll   X  12  in. 

....10  X  12  in. 

........331^  in. 

....-fi  X   10  in, 

.. , . . ...  .45  in. 

\.,..S  X  14  in. 

:.'.i. Wagon    top 
...... ..200  lbs. 

74  in. 

.120  X  84  in. 
H  in. 
.5  in. 
in. 
ft. 
ft. 
ft. 
ft 
ft. 


.F.  »4,  B.  Vi,  S. 


:...  350—2  '4 

.> 22 

;...4,59:?  sq. 

235   sq. 

...4,860*   sq. 
...^.,.;70  sq. 

..Water  bottom 
..Steel    channels 

, 3.3   in. 

.... .0   X   11   in. 

.....9.001)  gals. 
.  .,i-;:,,-;Vl&..  tpns.- 


THE    DEVELOPMENT    OF    LOCO.MOTIVE    TUBES    AND 
THEIR  TREATMENT 


The  present  status  of  the  niamifactiire  of  locomotive  boiler 
tubes  and  a  review  of  main  points  requiring  attention  in  order 
that  the  best  service  may  be  attained  under  modern  conditions, 
were  admirably  presented  in  a  paper  by  F-  N.  Speller  of  the 
Xational  Tube  Company,  read  at  the  .A-pril  28  meeting  of  the 
Pittsburg   Railway   Club.     After  an   interesting  comparison   be- 

"tiiveen  former  universally  used  charcoal  iron  tube  and  the  now 
fully  developed  tube  of  basic  open  hearth  steel,  low  in  carbon, 
.md  with  less  than  0.05  per  cent,  phosphorus  and  sulphur,  it 
was  pointed  out  that  there  is  r.o  difhculty  in  securing  a  strong 

;VVcld  with  this  steel.  Attention  was  also  called  to  the  fact  that 
seamless  and  lap  welded  steel  tubes  are  now  made  from  prac- 
tically the  same  grade  of  soft  basic  open  hearth  steel.  Mr. 
.Spiller  then  presented  the   following  main  points   which   invite 

'consideration  in  following  out  the  process ;'.',::{:■.;•  ^■'t.'.. 

:}s-y'-'<'>\'''^^'"i:'-\-\-ll-'^Ri^iiii3TA:^CE  to  Corrosion. 
.  '  The  nianufactiirei-  should  furnish  a  tube  in  the  best  pussible 
condition  to  witlistand  corrosion  and  pitting;  that  is,  the  nutal 
should  be  as  unif(jrin  in  composition  and  density  as  it  is  possibK' 
to  make  it.  Much  can  be  done  to  lessen  the  tendency  to  pitting 
by  proper  attention  to  the  making  of  steel  and  the  way  it  is 
worked.  W'c  have  been  experimenting  on  this  problem  now  for 
several  ycirs  and  have  gone  to  considerable  trouble  in  the 
matter  of  testing  ;uid  inspection  of  material,  and  in  the  proces"^ 
Msed  for  m.inipuiating  the  steel  so  as  to  produce  a  tube  which 
will  resist  corrosion  as  well  as  iron  cati  be  made  to  t!o  so,  :ind, 
.judging  from  the  reports  of  comparative  service  tests  which 
liave  been  received,  steel  so  inadc  is,  in  this  icspect  at  least,  the 
equal  of  the  best  charcoal  iron. 

'  After  all,  however,  the  solution  of  this  probletn  is  largely  in 
the  hands  of  the  user.  Iron  or  steel  will  corrode  in  spite  of 
-inything  that  can  be  done  if  cert.iin  material  is  in  sohition  in 
*he  water,  particularly  dissolved  oxygen  or  carbonic  acid.  By 
the  removal  of  these  harmful  agencies  corrosion  may  be  reduced 
to  practically  tiothing.  It  is  generally  understood  nowadays 
that  water  conditions  have  everything  to  (lo  with  corr(.ision. 
■md  the  simplest  solution  of  tlie  problem  is  to  treat  the  water, 
with  the  object  of  making  it  as  li.'irndess  as  possible.  The  devel- 
opment of  the  modern  tube  to  witlistand  corrosion  and  the 
treatment  of  water  have  together  practicilly  eliminated  this 
trouble,  so  that  it  is  rarely  the  case  that  tubes  fail  nowadays 
through  pitting. 

^  ^'     ::r;-;  .::^ v.     2.    Leaking  in  the  Flue  Sheet.  ' .     ;  '•^: 

The  constrnction  and  handling  of  the  engine  has  so  much 
to  do  with  the  trouble  experienced  from  leaky  flues  that  it  is 
'iifTicult  to  detcrnn'nc  how  much,  if  any,  of  "the  responsibility 
lor  this  shoidd  be  placed  on  the  tube  material.  If  railroad 
engineers  will  tell  us  v.hat  qualities  are  required  in  the  tube  to 
make  it  hold  tight  in  the  flue  sheet,  we  will  be  glad  to  follow 
their  suggestions  as  closely  as  possible.  ,'\t  the  present  time 
the  steel  tube  is  made  as  stiff  as  possible  consistent  with  the 
i^est  welding  ([uality  and  ability  to  st.ind  up  successfully  under 
expansion  and  beading  in  the  inbe  sheet.    .■.;:.:..  ,,. 

-,  3.    Strength  and  Ductility  oFMATfeRiAt. 

'  '-.The  tube  should  be  of  such  quality  as  to  stand  repeated 
tightening  in  the  flue  sheet  without  cr.icking  or  showing  undue 


evidence  of  fatigue,  nor  siiould  these  weaknesses  develop  during 
the  life  of  the  tine  in  service.  The  material  found  best  adapted 
to  give  these  properties  js  a  special  grade  of  soft  open  hearth 
steel  carrying  not  over  0.05  per  cent,  phosphorus  or  sulphur. 

^  :v-.tJ.4--  VVeldacii-ity  and  Heat  Treatment: 
The  quality  of  the  metal  and  method  of  handling  are  equally 
important  in  safe  ending.  Soft  steel  has  been  found  some- 
what harder  to  weld  than  charcoal  iron,  but  it  has  been  greatly 
improved  in  this  respect.  The  necessity  for  a  gooa  welding 
quality  steel  is  of  lirst  consideration  in  making  locomotive  tubes 
so  that  they  may  be  easily  safe  ended,  and  this  point  has 
received  a  great  deal  of  study,  especially  in  the  manufacture 
of  lap-welded  tubes,  where  it  is,  of  course,  one  of  the  lirst 
essentials  to  manufacture.  Charcoal  iron  carries  considerably 
more  impurities  than  soft  open  hearth  steel,  and  these  impuri- 
ties form  a  self-lliixing  mixture  which  facilitates  welding.  Rail- 
road specitications  have  been  so  tightly  drawn  on  composition  in 
some  cases  as  to  work  against  the  production  of  a  good  quality 
of  steel  for  locomotive  l)(>iler  tubes  by  calling  for  unnecessarily 
low  phosphorus  and  sulphur.  There  is  now  very  good  reason 
to  think  that  a  mistake  has  been  nia<le  in  this  direction,  and 
.that  the  general  welding  quality  of  the  steel  would  be  much 
nnprovcd,  and  the  steel  ;it  tlie  same  time  woukl  lose  nothing  in 
Other  respects,  if  the  maximum  phosphorus  and  sulphur  limits 
were  both  raised  to  0.05  per  cent.  With  producer  gas,  now 
gcnerallj'  used  \>f  necessity,  it  is  a  very  dillicult  matter  to  keep 
the  average  sulphur  in  the  heat  below  ao.^5  per  cent.,  and  in 
order  to  remove  this  sidphur  in  the  open  hearth  furnace  the 
steel  has  to  be  held  and  workid  in  such  a  way  as  frt.;(|uently 
to  leave  it  dry  and  dii'licult  to  webl. 

Before  the  steel  can  be  welded  in  practice  a  tluid  cinder  must 
be  formed  on  the  surfaces  which  are  to  be  united.  If  the  metal 
is  heated  t(X)  far  above  the  |)oint  at  which  this  cinder  should 
flow,  it  will  be  burneil  and  destroyed.  We  endeavor  to  nave 
the  range  of  temperature  between  the  cinder  forming  and 
burning  points  in  the  steel  as  wide  as  possible  so  a-  to  assist 
in  lap  welding  aiul  give  the  largest  margin  of  safety  in  safe 
ending.  Considering  the  variety  of  the  requirements  it  seems 
to  us  that  the  compositions  of  the  nutal  should  li€  left  largely 
to  the  discretion  of  the  manufacturer  so  far  as  is  consistent 
with  a  certain  specitie<l  stan<iard  of  physical  qu.dity  in  the 
linished  tube.  We  frequently  go  to  the  trouble  of  rephosphoriz- 
ing  for  the  purpose  of  improving  the  flu.ving  and  welding 
(juality  of  our  steeL  ;;   }':'-■■.-    .■-■•^.;■•'■'  '    .      "'  ;'■  ■' "^   .  :^<.^  v:  V  •^v\ 

ihe  method  of  safe- endiiig.  sii'<;UaVe-sau1.  lias  a§' tnticti  to :ite 
with  obtaining  satisfactory  results-  a^  tjieinateriaktuit  We  will  ^ 


X- 


v*-»; 


.,?'^'--  -iii^JfCKi.  CRUSHING    .A^^ 

tidt  attempt  to  lay  down  specific  nik-s  as  to  construction  of  the 
furnace  and  heating,  for  many  <>i  the  practical  :>1k>i)  men 
present  who  are  welding  ihies  every  day  are  much  more  nbl< 
to  discuss  this  side  of  the  problem.  However,  there,  are  a  few- 
broad  principles  on  the  heat  treatntent  of  tube  steel  which 
should  be  taken  into  consideration.  'l"he  preiimiii;try  heating  of 
the  body  tnbe  preparatory  to  llarintr  out  the  end  should  be 
carried  to  a  bright  orange  color  judging  by  goo.j  shop  liuht, 
i.r.w  de.grecs  F.  In  the  case  of  steel  on  steel,  if  the  l>ody  tube 
is  allowed  to  cool  black  after  heating  to  this  temperature  and 
inserting  the  safe  end,  the  grain  stnicturo  will  be  retrned  and 
the  met.-d  put  in  much  Ixnter  condition  for  the  welding  ojiera- 
tion  which  follows.  Moreover,  if  the  preheated  b<»dy  tube  is 
returned  to  the  furnace  without  cooling  the  metal  mav  be 
crystallized  or  burned  before  the^^ic  end  has  Iwen  heated  luH 
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enough  to  weld.  Should  there  be  any  considerable  difference  in 
thickness  between  the  safe  end  and  body  tube,  it  is  evident  that 
there  is  again  a  risk  of  overheating  the  one  before  the  other 
is  sufficiently  heated  to  weld.  If  the  body  tube  is  returned  to 
the  furnace  while  red  hot  and  the  safe  end  is  at  the  same  time 
a  gauge  or  two  heavier,  there  is,  of  course,  all  the  more  chance 
of  crystallizing  or  burning  the  body  tube  at  or  near  the  weld. 
1  aking  unnecessary  risks  of  this  kind  often  explains  subsequent 
failures  which  should-  not  be  charged  up  to  the  flue  maker. 

It  is  not  unusual  for  a  flue  welder  who  has  never  handled 
steel  to  have  trouble  for  a  few  days.  Remembering  the  above 
points  and  using  his  experience  to  the  best  advantage  as  to  the 
condition  of  his  furnace,  the  character  of  the  flame,  temperature, 
etc..  the  average  man  will  soon  be  able  to  do  equally  reliable 
work  with  steel  as  with  charcoal  iron,  as  the  experience  of 
welders  all  over  the  country  will  show. 

5.  Unifor.mity  of  Materi.\l. 
This  is  a  quality  which  the  tubes  should  have  in  a  high  degree, 
both  as  to  physical  and  chemical  properties.  There  is  no  diffi- 
culty as  to  the  average  steel  tube  nowadays  standing  the  master 
mechanics'  tests  made  on  one  sample  out  of  each  hundred 
tubes.  We  have,  however,  recently  designed  a  machine  to  make 
the  flange,  crushing  down  and  flattening  test  on  each  end  of 
every  tube,  as  shown  in  the  illustration.  This  gives  assurance 
both  as  to  the  character  of  the  metal  in  each  individual  tube 
and  also,  in  the  case  of  lap  welded  tubes,  as  to  the  welding 
quality  being  satisfactory.  Steel  tubes  are  now  made  in  one 
grade  of  material  suitable  for  either  body  tube  or  safe  ending. 


THE  RAIT  LOCOMOTIVE  STOKER 


A  new  form  of  underfeed  locomotive  stoker  which  in  its 
operation  differs  from  previous  methods  of  distributing  the 
fuel  is  shown  in  the  accompanying  illustrations  and  has  been 
patented  by  George   B.   Rait,  of  Minneapolis.   Minn. 


tube  or  coking  chamber  (D)  which  receives  the  fuel  from  the 
flexible  conveyor,  a  grate  (E)  on  which  the  fuel  is  distributed, 
and  the  blowing  mechanism  (F)  for  distributing  the  fuel  on 
the  grate.  An  engine  (G)  driven  by  steam  from  the  locomo- 
tive   boiler   operates   the   charging   mechanism. 

The  charging  mechanism  may  be  readily  understood  through 
reference  to  the  accompanying  plan  and  sectional  drawings.  It 
will  be  noted  that  the  coal  falls  through  a  series  of  rectangular 
openings  into  the  path  of  the  reciprocating  plunger.  The  series 
of  depressions  and  forwardly  pointing  teeth  in  tlie  latter  form 
a  conveyor  adapted  to  gradually  advance  the  fuel  received  at 
any  point  in  the  hopper  chamber  until  it  drops  down  in  front 
of  the  plunger,  and  is  forced  through  the  flexible  conveymg 
tubes   (C). 

The  forward  end  of  these  tubes  opens  into  a  tubular  cham- 
ber, continuous  with  the  coking  chamber  (D).  This  chamber 
lies  below  the  level  of  the  fire  grate,  and  slopes  upward  to  the 
rear  end  of  the  grate,  forming  an  underfeed  chamber  in  which 
the  fuel  is  gradually  brought  to  the  temperature  of  the  fire 
grate,  and  in  which  the  light  gases  of  the  fuel  are  driven  off, 
allowing  them  to  be  consumed  by  the  incandescent  material  lying 
above  the  fire  grate. 

The  distribution  of  the  fuel  over  the  grate  is  effected  by  a 
blower  (F)  connected  to  the  rim  of  the  coking  chamber  (D) 
and  immediately  above  the  level  of  the  grate  at  that  point.  It 
consists  of  a  blowing  ring,  surrounding  the  opening  of  the 
coking  chamber  and  having  a  niunber  of  openings,  directed  up- 
ward and  forward,  to  which  blasts  of  steam  are  supplied  for 
the  purpose  of  blowing  the  partially  coked  fuel  forward  on  the 
grate,  and  to  aid  in  the  combustion  of  the  mass  of  fuel  in  the 
chamber  (D).  This  ring  is  supplied  by  exhaust  steam  from 
tlu-   engine    (G)   which  operates  the  charging  mechanism. 


TT 

I  I 

I  I 

I  1 


I>l..\\     OK     TUF.     NEW     RAIT     LOCOMOTIVE     STOKER. 


This  design  is  prominently  ciiaractcrized  by  a  high  degree  of 
simplicity,  and  infringes  to  a  minimum  on  the  space  available 
for  the  movement  of  the  engine  crew.  In  the  design  of  this 
stoker  the  recognized  requirements  for  such  a  device  have  been 
borne  prominently  in  mind  by  the  inventor,  i.  e..  compactness, 
detachabality,  in  case  of  failure;  freedom  from  complication, 
substantial  construction,  accessibility  to  repairs,  and  even  dis- 
tribution of  fuel.  The  claim  is  also  advanced  that  this  inven- 
tion allows  of  manipulation  without  the  fireman  leaving  his 
seat,  and  that  by  very  little  hand  labor  imposed  upon  him  while 
the  locomotive  is  in  motion  he  is  better  enabled  to  assist  in  the 
lookout,  and  thus   reduce  danger   in  the  operation  of  the  train. 

In  brief,  the  device  consists  of  a  charging  mechanism  (A) 
which  delivers  fuel  from  the  tender  (B)  to  a  flexible  conveying 
tube    ( C )    lying  between   the   engine   and   tender,   an   expanded 


This  engine  is  quite  similar  to  the  Westinghouse  or  New 
York  air  pump.  It  has  a  piston  working  in  a  horizontal  cylin- 
der actuating  the  reciprocating  plungers  of  the  charging  mech- 
anism and  a  throttle  valve  on  a  live  steam  supply  pipe  oper- 
ated by  a  liand  lever  near  the  fireman's  seat,  by  means  of  which 
the  charging  mechanism  can  be  operated  at  pleasure.  The  ex- 
haust from  the  stoker  engine  will,  of  course,  be  considerably 
restricted  on  account  of  being  confined  in  the  blowing  rings,  but 
this  serves  an  apparently  very  good  purpose  as  it  takes  care  of 
the  exhaust,  and  at  the  same  time  serves  as  a  cushion  for  the 
stoker  engine. 

In  adopting  the  device  to  locomotives  with  unusually  wide 
fireboxes  the  general  arrangement  as  herein  indicated  is  pre- 
served on  the  tender,  but  in  the  firebox  the  coking  ducts   CD) 
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are  spread  further  apart.     It  is  believed  that  this  spreading  with       making  electric  light  connections,   waiting   for  boiler  makers  to 
the  actual  widening  of  the  ducts  themselves  will  allow  the  ap-       vacate  the  fire   box,   time   consumed   in   preparing   for   welding. 


SECTIONAL    VIEW,    SHOWING    CHARGI.VG    MECHANISM. 


|)lication  of  the   stoker  to  tlie  largest  firebox  which  is  now 
corporatcd   in   locomotive   design. 


OXY-ACETYLENE  WELDING  ON  BOILERS 


■  feut^bes  not  includtf  the  time  necessary  td  make  and  fit  the 
patch.  All  of  this  work  was  performed  by  the  apparatus  manu- 
factured by  the  Linde  Air  Products  Company,  and  this  data 
was  collected  from  practical  examples  wiiich  caine  to  its  notice 
while  investigating  the  results  being  obtained  from  its  ma- 
chinos.  ■'■"(.-■.■■■■ 


As,  an  addition  to  the  extensive  collection  of  illustrations  and 
full  data  of  work  being  done  with  the  oxy-acetylenc  process 
at   the    Collinwood   shops,   which    appeared   on    page   203   of   the 
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B:  &  O.  R.  R.  TO  Abandov  Traix  DtsrATCHiKC  ba"  Telefhoxe. 

— Announcement  conies  from  Pittsburg,  following  cxpenments 
of  over  Ihrce  months  in  dispatching  trains 
hy  telephone,  that  the  Baltimore  ;md  Ohio 
Railroad  Company  has  decided  to  ahandon 
thorn,  and  announces  that  the  telegraph  will 
continue  to  he  used   throughout  the  system. 
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Cutting  Sheet  with  Blowpipe,  Time  '4  Hrs.  1  Man, 

Total  Cost  $0.60 
Weldinsr,  Time  7  Hrs.  2  Men,  Total  Cost  $8.96 


Plugs  Removed  and  Hole 

Filled  4"x  4' 


Time  3  Hrs.   1  Man,  Total  Cost  $2.57 
5  Crack 


-Front  Sheet 


Time  2  Hrs.  1  Man, 
Total  Cost  $1.54 


Time  17  Hrs.  2  Men,  Total  Cost  $20.46. 


Bulletin  Xo.  4S.  •Resistance  to  Flow 
TuROTTGH  I^ocoMoTiVK  Water  Gjlumns,"  by 
Arthur  N.  Talbot  and  Melvin  L.  Enger,  re- 
cords the  results  of  tests  of  fourteen  of 
the  principal  forms  of  locomotive  water 
columns  or  cranes  in  use  on  the  railways 
of  the  United  States.  Besides  giving  the 
loss  of  head  at  various  rates  of  discharge, 
the  tests  povide  data  on  the  h\-draulic  char- 
acteristics of  the  valves.  Water  hammer, 
relief  valves,  friction  losses  through  pipe 
lines,  and  methods  to  be  used  in  the  design 
of  water  service  installaMons  are  also  con- 
sidered. The  ))ulletin  shi  nld  he  of  interest 
to  motive  power  and  maintenance  of  way 
men.  Copies  of  this  bidletni  may  be  ob- 
tained gratis  upon  application  to  W.  F.  M. 
Goss,  Director  of  the  Krigineering' Experi- 
nur.tal  Station,  L'niversiij  of  Illinois.  Ur- 
hana.   Illinois. 


ToUl  Cost  $3.96 


EXAMPLES    OF    0.\Y-ACETYLENE    BOILER    WELDING. 


June  issue  of  this  journal,  the  Linde  Air  Products  Co.  of 
Buffalo  furnish  us  with  the  following  illustration  of  fire  box 
patching,  together  with  the  time  required  for  doing  the  work 
and  its  total  cost.     In  each  case  the  time  includes  the  delays  in 


TicLio.  THE  Highest  Railway  Station  in 
THE  World,  on  the  Central  Railway  of 
Peru,  is  15,665  ft.  above  the  sea.  On  the 
left  the  main  line  descends  sharply  to  Callao,  and  on  the  right 
the  Morococha  branch  winds  over  the  range,  which  it  crosses 
at  the  elevation  of  15,865  ft.,  the  highest  point  reached  by  any 
railway  in  the  world. 
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enough  to  weld.  Should  there  be  any  considerable  difference  in 
tiiickncss  between  the  safe  end  and  body  tube,  it  is  evident  that 
there  is  again  a  risk  of  overheating  the  one  before  the  other 
is  sufficiently  heated  to  weld.  If  the  body  tube  is  returned  to 
the  furnace  while  red  hot  and  the  safe  end  is  at  the  same  time 
a  gauge  or  two  heavier,  there  is,  of  course,  all  the  more  chance 
of  crystallizing  or  burning  the  body  tube  at  or  near  the  weld, 
faking  unnecessary  risks  of  this  kind  often  explains  subsequent 
failures  which  should  not  be  charged  up  to  the  flue  maker. 

It  is  not  unusual  for  a  flue  welder  who  has  never  handled 
steel  to  have  trouble  for  a  few  days.  Remembering  the  above 
points  and  using  his  experience  to  the  best  advantage  as  to  the 
condition  of  his  furnace,  the  character  of  the  tiame,  temperature, 
etc..  the  average  man  will  soon  be  able  to  do  equally  reliable 
work  with  steel  as  with  charcoal  iron,  as  the  experience  of 
welders  all  over  the  country"  will  show. 

5.       U.VIFORMITY    OF    MaTERI.'KL. 

This  is  a  quality  which  the  tubes  should  have  in  a  high  degree, 
both  as  to  physical  and  chemical  properties.  There  is  no  diffi- 
culty as  to  the  average  steel  tube  nowadays  standing  the  master 
mechanics'  tests  made  on  one  sample  out  of  each  hundred 
tubes.  We  have,  however,  recently  designed  a  machine  to  make 
the  flange,  crushing  down  and  flattening  test  on  each  end  of 
every  tube,  as  shown  in  the  illustration.  This  gives  assurance 
both  as  to  the  character  of  the  metal  in  each  individual  tube 
and  also,  in  the  case  of  lap  welded  tubes,  as  to  the  welding 
quality  being  satisfactory.  Steel  tubes  are  now  made  in  one 
grade  of  material  suitable  for  either  body  tube  or  safe  ending. 


THE  RAIT  LOCOMOTIVE  STOKER 


A  new  fortn  of  un<lerfeed  locomotive  stoker  which  in  its 
operation  difYers  from  previous  methods  of  distributing  the 
fuel  is  shown  in  the  accompaiiving  illustrations  and  has  been 
patented  by  George   B.   Rait,  of  Minneapolis.   Minn. 


tube  or  coking  chamber    (D)    which   receives  the   fuel   from  tli. 
flexible  conveyer,  a  grate  (E)  on  which  the  fuel  is  distribute; 
and   the   blowing   mechanism    (F)    for   distributing   the    fuel   uv. 
the  grate.     An   engine    (G)    driven  by  steam    frnm   the   loconio 
five    boiler   operates    the   charging   mechanism. 

The  charging  mechanism  may  be  readily  understood  throug'.i 
reference  to  the  accompanying  plan  and  sectional  drawings.  It 
will  be  noted  that  the  coal  falls  through  a  series  of  rectangular 
openings  into  the  path  of  the  reciprocating  plunger.  The  seric 
of  depressions  and  forwardly  pointing  teeth  in  the  latter  fori 
a  conveyor  adapted  to  gradually  advance  tlie  fuel  received  a; 
any  point  in  the  hopper  chamber  until  it  drops  down  in  front 
of  the  plunger,  and  is  f(jrccd  through  the  flexible  conveyrnp 
tubes   (C). 

The  forward  end  of  these  tubes  opens  into  a  tubular  cham 
her,  continuous  with  the  coking  chamber  (D).  This  chamber 
lies  below  the  level  of  the  fire  grate,  and  slopes  upward  to  the 
rear  end  of  the  grate,  forming  an  underfeed  chamber  in  whicb 
the  fuel  is  gradually  brought  to  the  temperature  of  the  fire 
grate,  and  in  which  the  light  gases  of  the  fuel  are  driven  off. 
allowing  them  to  be  consumed  by  the  incandescent  material  lyint 
above  the  fire  grate. 

The  distribution  of  the  fuel  over  the  grate  is  effected  by  a 
l)lower  (F)  connected  to  the  rim  of  the  coking  chamber  (D) 
and  immediately  above  the  level  of  the  grate  at  that  point.  It 
consists  of  a  blowing  ring,  surrounding  the  opening  of  the 
coking  chamber  and  having  a  number  of  openings,  directed  up 
ward  and  forward,  to  which  blasts  of  steam  arc  supplied  for 
the  purpose  of  blowing  tiie  partially  coked  fuel  forward  on  the 
grate,  and  to  aid  in  the  combustion  of  the  mass  of  fuel  in  the 
chamber  (D).  This  ring  is  supplied  by  exhaust  steam  from 
tlu'   engine    (G)    which  operates  the  charging  mechanism. 


l>t..\.\    OK    TIIF.     Ni:W     K.\rr     I.(K(I.M0TI\E     stokek. 


This  design  is  prominently  characterized  by  a  high  degree  of 
simplicity,  and  infringes  to  a  minimum  on  the  space  available 
for  the  movement  of  the  engine  crew.  In  the  design  of  this 
stoker  the  recognized  requirements  for  such  a  device  have  been 
borne  prominently  in  mind  by  the  inventor,  i.  e..  compactness, 
detachabality,  in  case  of  failure;  freedom  from  complication, 
substantial  construction,  accessibility  to  repairs,  and  even  dis- 
tribution of  fuel.  The  claim  is  also  advanced  that  this  inven- 
tion allows  of  manipulrtion  without  the  fireman  leaving  his 
seat,  aufl  that  l)y  very  little  hand  labor  imposed  upon  him  while 
the  IfKomotive  is  in  motion  he  is  better  enabled  to  assist  in  the 
lookout,  and   thus   reduce  danger   in   the  operation   of  the   train. 

In  brief,  the  device  consists  of  a  charging  mechanism  (A) 
which  delivers  fuel  from  the  tender  (B)  to  a  flexible  conveying 
tube    (C)    lying   between    the    engine   and   tender    an    expanded 


This  engine  is  quite  similar  to  the  Westinghouse  or  Xew 
\  ork  air  pump.  It  has  a  piston  working  in  a  horizontal  cylin- 
der actuating  the  reciprocating  plungers  of  the  cliarging  mech 
anism  and  a  throttle  valve  on  a  live  steam  supply  pipe  oper- 
ated by  a  hand  lever  near  the  fireman's  seat,  by  means  of  which 
the  charging  mechanism  can  be  operated  at  pleasure.  The  ex- 
haust from  the  stoker  engine  will,  of  course,  be  considerably 
restricted  on  account  of  being  confined  in  the  blowing  rings,  but 
this  serves  an  apparently  very  good  purpose  as  it  takes  care  of 
the  exhaust,  and  at  the  same  time  serves  as  a  cushion  for  the 
stoker  engine. 

In  adopting  the  device  to  locomotives  with  unusuallv  wide 
fireboxes  the  general  arrangement  as  herein  indicated  is  pre- 
served on  the  tender,  but  in  the  firebox  the  coking  ducts   (D) 
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are  spread  further  apart.     It  is  believed  that  this  spreading  with 
the  actual  widening  of  the  ducts  themselves  will  allow  the  ap- 


niaking  electric  light   connections,  v.aiting   for  boiler  makers  to 
vacate  the  fire  box,  time  consumed  in  preparing   for  welding. 


i  r'  --  --Tri^'-tr  ^^~f*^ VV^^^ 'v^^:; ^^'^^ ^^^^^^ 
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SECTIONAL    VIEW,    SHOWING   CHAROI.VG    MECHANISM. 


|)lii-ation  of  the   stoker  to  the  largest  firebox  which  is  aow  in- 

crporated    in    locomotive   design.  ,,    .  ' 


OXY-ACETYLENE  WELDING  ON  BOILERS 


but  dots  not  irtclude  the  time  necessary  to  make  and  fit  the 
patch.  All  of  this  work  was  performed  by  the  apparatus  manu- 
factured  by  the    Linde   Air   Products   Company,   and   this   data 

was  collected  from  jjractical  examples  wiuch  caiite  to  its  notice 
while  in\e>ti!ialin'4  the  results  being  obtained  from  its  ma- 
chinor.  '  "■;■■.;.     '  :-^  .x 


As  an  addition  to  the  extensive  collection  of  illustrations  and,,     .>  ';  -  .  v 

full    data   of   work   being   done    with   the   oxy-acctylcne    process     .B.  &  O.  R.  R.  to  Abanixjn  Train  Dispatching  EVTELEPHONt. 
at  the  Colhnwood  shops,   which   appeared  nn   p;ige   -'03  of  the      --^Aimouncemcnt  comes   from   Pittsburg,   following  experiments 

of  ;OV«r  three  months  in  dispatching  trains 
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by  telcphrSne.  that  the  r..-iltimorc  and  Ohio 
Railroad  Company  has  decided  to  abandon 
them,  and  announces  that  the  telegraph  will 
continue  to  be  used  ihrouglKurt  the  system. 


Cutting  Sheet  with  Blowpipe,  Time  '  4  Hrs.  1  Man, 

Total  Cost  $0.60 
Welding,  Time  7  Hrs.  2  Men,  Total  Cost  $8.96 
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Time  17  Hrs.  2  Men,  Total  Cost  S20.46. 

E.NA.MPI.ES    OF    OXV-ACETVLENE    BOILER    WELDING. 

June  issue  of  this  journal,  the  Linde  Air  Products  Co.  of 
Buffalo  furnish  us  with  the  following  illustration  of  fire  box 
patching,  together  with  the  time  required  for  doing  the  work 
and  its  total  cost.     In  each  case  the  time  includes  the  delays  in 


Time  3'  2  Hrs.  1  Man, 
Total  Cost  S3.96 


BVLLRtJN     No.     ^S.     'RKSISTAXi  E     TO     I'loW 
THROI^GH    IXKTO.MOTIVF.    WaTER    CoLl'MX.S,"    by 

Arthur  N.  Talbot  and  Melvhi  L.  Knpcr,  re- 
cords the  results  of  tcMs  of  fourteen  of 
the  principal  forms  of  locomotive  water 
columns  or  cranes  in  use  on  tlw  railways 
of  the  United  States.  KesJdes  jri\  ing  the 
los-^  of  ht'ad  at  various  rates  of  dischargi-, 
the  test^  p<nide  data  on  the  hydraulic  char- 
acteristics of  the  valves.  Watir  hammer, 
relief  valves,  friction  losses  through  pipe 
lines,  and  methods  to  be  usej  in  the  design 
of  water  service  installa'ions  are  also  con- 
sidered. The  bulletin  sli.  uld  be  <if  interest 
to  motive  power  and  maintenance  of  way 
men.  Copies  of  this  bulletm  juay  be  ob- 
tained gratis  ui)on  application  to  \V.  F.  M. 
Goss,  Director  of  the  Knginecring  F.xperi- 
mei'tal  .Station,  I'niversisy  of  Illinois.  Ur- 
Tana.    Illinois. 


liCLio.  THE  Highest  Railway  Station  in 
THE  World,  on  the  Central  Railway  of 
V  -;..;;-:;  V  --Peru,  is  15,665  ft.  above  the  sea.  On  the 
left  the  rhain  line  descends  sharply  to  Callao,  and  on  the  right 
the  Morococha  branch  winds  over  the  range,  which  it  crosses 
at  the  elevation  of  15,865  ft.,  the  highest  point  reached  by  any 
railway  in  the  world.         .-  .-. 
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CONVENTION  NOTES 


Probably  the  most  important  action  taken  at  the  recent  con- 
ventions was  the  appointment  of  the  committee  to  recommend 
a  design  of  standard  M.  C.  B.  coupler.  Attempts  of  this  kind 
have  been  periodically  made  for  a  number  of  years,  and  word 
that  they  at  last  have  taken  concrete  shape  will  be  received  with 
great  pleasure  by  all  those  who  have  to  be  connected  with  car 
repairs.  The  discussion  on  the  floor  of  the  convention  leaves 
room  for  no  doubt  but  what  there  is  a  sufficiently  strong  feeling 


on  this  subject  to  make  its  prospect  of  success  very  bright.  The 
reports  of  various  members  would  seem  to  indicate  that  many 
of  the  difficulties  which  have  held  back  an  attempt  in  this 
direction  in  the  past  are  not  as  serious  as  have  been  thought. 
If  this  committee  is  successful,  as  is  most  certainly  to  be  hoped 
it  will  be,  in  recommending  a  coupler  standard  in  all  its  parts 
to  the  next  convention,  the  191 1  meeting  will  not  be  lackiiig  for 
an  appeal  to  a  prominent  place  in  the  history  of  the  activities 
of  this  most  important  association. 


The  report  of  the  committee  on  mechanical  stokers  before  the 
M.  M.  Association  brought  out  a  very  general  and  important 
discussion.  It  was  clearly  shown,  as  has  been  pomted  out  in 
these  columns  previously,  that  mechanical  stokers  will  success- 
fully fire  a  locomotive  and  are  doing  so  at  many  different 
points.  While  this  is  most  gratifying,  it  was  shown  that  in  at 
least  one  case  a  stoke--  which  would  successfully  fire  when  in 
operation  had  been  discarded  because  of  lack  of  reliability.  This 
important  feature,  together  with  information  on  methods  of 
caring  for  the  stoker  and  maintaining  it,  received  surprisingly 
little  comment.  It  is  apparently  too  early  in  the  experience  of 
most  members  to  discuss  these  features,  which  will  eventually 
determine  the  continued  use  of  dififerent  designs.  In  connection 
with  fuel  economy,  so  far  as  the  amount  of  fuel  used  is  con- 
cerned, the  discussion  showed  that  little  can  be  expected  when 
compared  with  the  best  hand  firing.  It  was  indicated,  however, 
that  considerable  economy  could  be  obtained  by  the  successful 
use  of  lower  grade  and  cheaper  fuels. 


1  he  paper  on  superheating  by  Professors  Benjamin  and  Ends- 
ley  added  a  very  important  chapter  to  the  mcst  valuable  volume 
of  information  which  is  being  produced  '»y  the  laboratories  of 
Purxlue  University.  The  tests  throughout,  showed  conclusively 
what  had  already  been  claimed  by  many  experts,  that  it  is  the 
higher  degrees  of  superheat  which  give  the  real  economies,  i.  e., 
the  economy  increases  at  a  greater  ratio  than  the  degree  of 
superheating,  and  so  far  the  tests  have  not  discovered  the  limits 
to  this  condition.  The  conclusive  settlement  of  this  point  will 
be  no  doubt  most  gladly  received  by  the  motive  power  officials. 
Testimony  of  the  men;bers  indicated  wonderful  results  with 
superheat  and  the  indications  are  that  like  all  other  appliances 
of  advantage  or  economy  after  their  value  has  been  conclu- 
sively proven,  superheat  will  be  very  rapidly  and  generally  used 
throughout  the  country. 


In  the  discusison  of  the  paper  on  "Repair  Equipment  for 
Engine  Houses"  the  statement  of  the  committee  in  condemning 
the  practice  of  using  old,  worn  out  and  obsolete  machine  tools 
equipment  at  this  point  was  strongly  commended.  It  is  hard  to 
understand  how  a  tool  can  be  satisfactory  for  roundhouse  use 
where  the  work  must  usually  be  done  more  quickly  and  under 
more  difficult  circumstances,  which  has  been  discarded  as  prac- 
tically useless  in  the  repair  shop.  This  seems,  however,  to  be  a 
fairly  general  custom.  If  a  tool  is  too  small  and  light  for  doing 
the  work  at  the  main  shop,  where  it  can  be  kept  in  the  best 
state  of  repair,  the  line  of  reasoning  which  proves  it  satisfactory 
for  work  on  the  same  locomotives  under  roundhouse  conditions 
was  not  explained  by  any  of  the  advocates  of  this  practice. 
The  practice  is  common,  but  no  members  in  discussing  the  report 
attempted   to   defend   it. 

Roundhouse  conditions  do  not  require  the  use  of  elaborate  and 
complicated  machines  arranged  for  high  production,  but  they 
do  demand  certain  well  built  simple  tools  in  perfect  adjustment. 
Tools  of  this  character  are  not  so  expensive,  but  what  their 
purchase  can  be  easily  justified,  when  the  cost  of  engine  fail- 
ures or  delays  at   terminals   is  considered. 

In  this  report  the  committee  made  a  plea  for  the  use  of  the 
term  "enginehouse"'  instead  of  "roundhouse."  It  is  very  doubt- 
ful if  this  will  be  generally  accepted.  While  in  the  beginning 
the  term  "roundhouse"  was  descriptive  of  the  structure,  its 
usage  has  been  so  common  that  it  has  come  to  be  the  general 
term  for  locations  where  a  turntable  is  installed  with  an  ac- 
companying housing  structure.     The  English  language  contains 
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inany  words  of  this  kind  which  through  a  period  of  evolution 
have  lost  their  exact  original  meanii;g,  but  which  are  accepted 
ind  thoroughly  understood,  becoming  an  integral  part  of  the 
language.  The  advisability  of  changing  a  term  which  is  per- 
lectly  understood,  and  is  not  at  all  confusing,  simply  because 
ir  is  not  now  exactly  descriptive,  will  probably  not  meet  with 
tjeneral  support.  The  term  enginehouse  has  been  used  very 
generally  in  the  columns  of  this  journal  during  the  past  few 
vears  largely  for  the  reasons  advanced  by  the  committee,  but 
criticisms  and  arguments  from  our  readfrs  have  convinced  us 
that  it  is  impossible  and  inadvisable  to  attempt  to  force  it  into 
i^eneral  use,  and  the  term  "roundhouse"  is  now  being  employed 
exclusively  as  descriptive  of  a  bui'ding  wherem  locomotives 
are  stored,  cleaned  and  repaired  if  it  is  served  and  accompanied 
by  a  turntable.  

A  question  which  has  been  uppermost  in  the  minds  of  many 
superintendents  of  motive  power  in  considering  the  application 
of  superheaters  has  been  the  matter  of  lubrication,  and  in  the 
beginning  it  was  feared  that  this  feature  would  prove  a  stum- 
bling block  for  high  temperature  steam.  Those  applying  super- 
heaters at  the  start  adopted  forced  feed  lubricators  and  other 
methods  to  insure  a  proper  supply  of  oil.  The  report  of  the 
committee  this  year  on  the  subject  of  lubrication,  however, 
condemns  the  forced  feed  lubricators  and  states  that  the  com- 
mon hydro-static  lubricator  will  answer  all  purposes  if  the 
connections  and  the  source  of  discharge  are  properly  located. 
After  reading  the  committee's  report  members  who  were  present 
at  the  previous  convention  and  visited  the  three-cylinder  At- 
lantic type  locomotive  on  exhibition  at  the  Reading  station, 
which  uses  superheated  steam  and  is  equipped  with  force  feed 
lubricators,  and  has  during  the  past  year  been  most  success- 
fully operating  at  some  of  the  highest  speeds  ever  obtained  in 
regular  service,  could  not  help  but  be  impressed  with  the  ten- 
wheel  locomotive  of  similar  design  on  exhibition  this  year, 
which  was  also  equipped  with  force  feed  lubricators,  indicating 
that  in  one  case,  at  least,  this  method  of  lubrication  had  been 
satisfactory  on  very  high  speed  runs  with  superheated  steam. 

Experience  with  injecting  graphite  mixed  with  oil  in  the 
valves  and  cylinders  was  reported  as  being  very  favorable,  and  it 
is  probable  that  another  year  will  develop  m:my  interesting 
features  with  this  practice. 


Members  at  this  convention  were  greatly  handicapped  by  the 
late  date  at  which  the  reports  v.ere  received,  making  it  practic- 
ally impossible  for  them  to  give  any  study  or  thought  to  the 
committee's  work  in  most  cases.  This  difficulty  has  existed  in 
some  degree  every  year,  but  was  worse  this  year  than  previously. 
In  the  general  discussion  of  the  subject  on  the  floor  it  devel- 
oped that  the  fault  for  this  could  not  be  localized,  that  many 
things  entered  into  it,  and  that  the  members  in  general  were 
in  a  large  measure  to  blame  for  the  trouble.  It  is  to  be  hoped 
that  the  experience  this  year  will  remain  in  the  minds  of 
members  and  that  they  will  realize  the  importance  of  replying 
to  committees  circular  letters  promptly  and  fully  and  that  the 
committees  will  meet  early  and  frequently  until  their  work  is 
completed,  so  that  the  reports  can  be  in  the  hands  of  the  secre- 
tary complete  by  April  ist,  as  they  should  be. 


A  noticeable  feature  throughout  the  sessions  was  that  there 
was  more  commingling  in  the  discussions  than  has  generally 
been  observed  heretofore.  Passing  in  review  the  former  years  of 
these  gatherings,  it  is  well  remembered  that  the  various  papers 
presented  were  discussed  by  possibly  four  or  five  members  who 
had  been  identified  with  the  positions  of  speakers  since  practic- 
ally the  incipiency  of  the  organization,  but  on  this  occasion  the 
younger  element  in  railroading  were  not  only  called  upon  by 
the  presidents,  but  volunteered  the  recital  of  their  experience 
for  the  general  good.  This  is  exactly  what  it  should  be,  as 
reliance  must  be  placed  to  some  extent  at  least  upon  the  young- 
er members  of  the  mechanical  profession  for  progressive  ideas, 
fhis  is  not  said  in  detriment  of  those  who  have  taken  the  most 
active  parts  in  these  proceedings  for  so  many  years,  and  to 
whose  good  work  these  conventions  undoubtedly  owe  their  suc- 


cess, but  simply  to  remind  that  without  the  injection  of  new 
ideas  all  such  deliberations  must  become  lifeless.  This  conven- 
tion was  noticeable  for  the  fact  that  men  were  heard  from  on 
the  floor  who  had  never  previously  spoken  before  this  body, 
and  it  is  equally  significant  that  the  remarks  essayed  by  these 
newcomers  were  conducive  of  more  enlightenment  on  the  vari- 
ous subjects  and  inspired  a  more  general  discussion. 


RAILROAD  INSPECTION  IN  OUTSIDE  SHOPS 


It  is  pleasing  to  note  that  the  present  selection  of  men  for 
the  position  of  inspector  in  car,  locomotive  and  other  shops 
where  railroad  work  is  under  contract,  appears  to  be  dictated 
by  considerably  better  judgment  than  prevailed  in  former  years, 
and  in  nine  cases  out  of  ten  the  right  man  is  now  in  the  place. 
The  latter  has  gradually  become  endowed  with  the  importance 
which  has  long  been  denied  to  it,  and  in  the  improved  order  of 
things  the  results  must  be  equally  pleasing  to  both  the  builders 
and  the  railroads. 

The  farcical  inspections  of  only  a  few  years  ago  well  illustrate 
that  the  matter  is  one  which  has  worked  out  its  own  salvation, 
largely  from  the  abuses  into  which  it  had  fallen.  A  good  ma- 
chinist of  those  days  was  supposedly  qualified  to  inspect  the 
construction  of  say  one  hundred  locomotives.  It  may  be  that 
he  was  a  man  who  had  never  been  in  a  shop  other  than  his 
own,  and  had  never  spoken  to  a  person  higher  in  authority  than 
his  foreman  or  master  mechanic,  and  this  with  the  fact 
that  his  authority  was  ill  defined,  or  not  defined  at  all  in  many 
cases,  made  him  of  little  consequence.  Sometimes  a  draftsman 
would  be  selected  as  inspector,  through  presumed  familiarity 
with  the  design  of  the  cars  or  locomotives  under  contract,  but 
very  often  with  no  shop  experience  whatever.  Various  un- 
pleasant situations  and  complications  were  inevitable  in  such 
instances.  It  would  frequently  become  necessary  for  the  build- 
ers to  appeal  to  the  railroad  companies,  and  the  latter  would 
reverse  the  inspector's  decision,  which  implied,  of  course,  his 
loss  of  prestige  around  those  particular  works  for  the  future. 
No  locomotive  or  car  building  concern  in  the  country  would 
ask  an  inspector's  recall  until  the  limit  had  been  reached,  and 
it  is  really  astonishing  the  patience  they  have  as  a  whole  dis- 
played in  contending  with  incompetent  and  overbearing  men, 
lightly  clothed  with  brief   authority. 

Through  the  system  of  reform  which  has  been  worked,  and 
in  which  no  doubt  the  Pennsylvania  and  the  Baltimore  and 
Ohio  railroads  were  the  pioneers,  a  very  superior  class  of  men 
are  selected  to  represent  the  railroads.  They  are  shop  men,  es- 
sentially, but  many  have  sufficient  training  to  conduct  the  ordi- 
nary physical  tests  of  material,  are  thoroughly  familiar  with 
drawings,  and  possess  another  sterling  qualification  in  know- 
ing how  to  properly  approach  those  in  authority.  From  the 
old  plan  of  a  day's  pay  while  on  duty  at  the  builder's  works 
they  now  receive  good  monthly  salaries  and  expenses,  and  many 
of  them  are  ranked  with  the  grade  of  a  general  foreman. 

Railroad  inspection  can  be  conducted  pleasantly  and  profitably 
for  all  concerned  when  the  proper  man  is  secured  and  invested 
with  the  necessary  authority.  The  lack  of  this  latter,  unfortu- 
nately, appears  to  be  the  still  weak  feature  of  the  work.  There 
is  no  reason  for  the  stream  of  letters  continually  flowing  be- 
tween the  builder's  works  and  the  superintendent  of  motive 
power's  office,  and  it  would  never  have  started  had  the  position 
and  authority  of  the  inspector  been  properly  defined  at  the 
start.  While  it  may  be  difficult,  of  course,  to  secure  a  properly 
qualified  man  in  whom  this  implicit  confidence  can  be  reposed, 
it  should  not,  nevertheless,  be  beyond  the  resources  of  a  great 
railroad.  The  builders,  contrary  to  a  widely  extended  belief, 
welcome  the  presence  of  a  competent  inspector  in  connection 
with  any  contract,  as  he  can  settle  many  disputed  points  which 
may  arise  in  connection  with  the  interpretation  of  drawings, 
or  manner  in  which  work  should  be  done.  If  he  meets  them 
half  way  he  will  always  be  so  met  in  return. 

Railroads  in  general  are  developing  this  branch  of  the  moth^e 
power  department,  and  they  are  to  be  congratulated  on  th^ 
great  improvement   which   has  been   wrought. 


Master  Mechanics  Association— Forty-Fourth  Annual  Convention 


AIISTK ACTS   (It--   TI!K    RKPORTS   OF   T1IK   COMMITTEKS    AND  TIIK   DISCT'SSloX   TflKRF.ON   PRl-^-ENTF.D   AT  TUE 

CO.WENTION   llELU   AT   ATLANTIC   CTTV,    X.    T.,   JUNE    H-:6. 


The  forty-fourth  annual  convention  of  the  AnuTican  Railway 
Master  Mechanics'  Association  was  opened  on  the  Million  Dol- 
lar Pier,  Atlantic  City,  on  June  14  with  Presiilent  Fuller 
(  U.  P.)  in  the  chair.  After  prayer  by  Rev.  Caldwell  the  Asso- 
ciation was  welcomed  by  Mayor  Stoy  in  his  characicristic  style. 
Mr.  Bentley  ( C.  &  \.  \\.)  responded  to  the  Mayor,  after 
whicii  the  president  presented  hip  address,  saying  in  part: 

The  year  1910-1911  has  been  a  memorable  one  in  so  far  as  it 
relates  to  siovcrnment  I'.trislation  affecting  the  railways  in 
genera],  and  the  mechanical  department  in  particular.  During 
this  period  federal  laws  have  been  enacted  regulating  safety 
appliances  for  railway  equipment :  also  laws  regulating  the  in- 
spection and  care  of  locomotive  l)oilers.  In  some  states  there 
has  been  additional  legislation,  tlie  full  crew  and  caboose  bills 
and  headlight  bills,  while  in  addition  to  the  federal  legislation 
there  has  been  in  some  parts  of  the  east,  state  legislation  witli 
regard  to  boiler  inspection.  In  view  of  the  federal  and  state 
legislation  on  the  same  matters,  it  woiil  1  seem  every  possible 
effort  should  be  made  to  have  the  state  laws  eitlur  withdrawn 
i>r  amended  to  agree  with  the  government  legislation. 

In  the  matter  of  safety  appliances  your  committee,  in  con- 
junction with  the  Master  Car  Builders*  Association,  has  had 
this  work  in  hand  and  has  given  a  great  deal  of  time  to  it,  con- 
ferring with  the  government  ofticials  as  well  as  repre-entatives 
of  the  railway  employees,  and  a  set  of  ruks  was  formulated 
covering  the   re<|uirenunts. 

In  my  o|)inion  this  association  should  insist  on  rne  interstate 
Commerce  Commission  furnishing  necessary  drawings  specify- 
ing  in    detail   the   location    for   safety   appliances. 

Your  committee  also  gave  considerable  linu  and  work  to  the 
boiler  bill,  and  in  conference  with  the  ,iii)\ei  nment  ofticials  ar- 
rived  at   rules  governing  the   matter. 

As  the  work  of  your  special  committee  on  the  Safety  Appli- 
ance and  Hoiler  bills  lias  now  been  comjiletid  and  as  both  of 
these  have  to  do  exclusively  with  technioiil  matters  which  can 
properly  be  handled  by  mechanical  men,  it  w  ould  seem  the  fu- 
ture work  in  connection  with  ihese  matter-  should  be  taken 
over  by  the  association,  and  I  would  recommend  the  appointment 
of  a  committee  to  handle  it.  In  this  connection  I  cannot  too 
strongly  recommend  that  the  members  of  tins  association  con- 
form promptly  to  the  requirenier.ts  of  the  Safety  Appliance  and 
Boiler  bills,  whicli  will  indicate  to  the  commission  that  the  rail- 
ways of  America  are  ready  to  comply  with  the  law  if  the  re- 
fjuirements  are  clearly  known. 

It  also  appears  to  me  th.it  the  reqriremcnts  of  the  Safety  Ap- 
pliance act  as  well  as  the  Boiler  bill  should  be  embodied  in  and 
adopted  as  the  standaros  of  this  association. 

In  view  of  past  legislation  on  matters  perlaining  particularly 
to  the  mechanical  depa;  tment,  it  would  seem  to  me  that  the 
policy  and  work  of  this  association  should  be  more  clearly  out- 
lined than   ever  before. 

Our  experience  emphasizes  the  necessity  for  looking  for- 
ward and  taking  such  steps  toward  uniformity  as  will  enable 
this  association  to  take  the  initiative  in  thtse  matters.  I  be- 
lieve this  is  an  opportune  time  fur  members  oi  the  association 
to  get  away  from  a  great  many  of  their  personal  opinions  and 
get  together  and  agree  on  the  best  standards  and  practices  to 
a  greater  extent  than  ever  before,  and  having  arrived  at  such 
standards  ihey  should  be  followed.  Uniformity  and  unity 
should  be  the  keynote  of  our  future  endeavors. 

I  see  no  reason  why  this  association  should  not  have  as  a 
part  of  its  recommended  practices,  mechanical  plans  for  large 
and  small  terminals,  units  embodying  the  best  practices,  so  that 
if  conditions  are  such  that  these  plans  in  their  entirety  are  not 


feasible  or  practicable  it  will  be  possible  to  'akc  therefrom  tin.- 
best  available  features  under  which  shop  lay-outs  can  be  d  - 
signed.  There  are  a  good  many  of  the  ra'lways  that  do  iv  i 
employ  large  and  e.xpensive  engineering  forces  and  such  plans 
would  be  of  hitinite   value  to  such  members. 

A   very  pertinent  subject  in  connection  with  the  matter  of  1: 
creased  efficiency,  to  my  mind,  is  the  education  of  our  appreu 
tices,  in  fact  of  all  our  employees.     By  what  better  method  can 
we  hope  to  increase  our  efficiency  than  by  setting  a  high  standi 
ard  for  the  young  men  we  are  educating,  from  whom  we  mii  • 
be   able   to   draw   our   foremen   and   shop   managers:      Progress 
has  been  made  by  some  of  the  individual  lines  not  only  in  thi 
wa\  s   of   educating  apprentices,   hut   also   giving  other  eiiiployct  - 
similar    advantages   by    instituting    plans    of    broad    scope    with 
educational    bureaus    open    to   all    employees.      It    is   my   opinio:i 
tiiat   in   line   with   these  efforts   our   association   should   adopt  :t 
recommended   apprentice   system    for   apprentices   to   the   variou- 
trades  as  well  as   for  the  technical  graduates,  commonly  callv' 
'"special  apprentices." 

(Jn   tile   recommendation  of  my  predecessor  a   committee  wa- 
appointed  in  connection   with  the  establishment  of  a  permaneni 
technical  bureau  within  our  association.     Such  a  bureau  cannoi 
hell)  lj"t  ^^  ^  valuable  asset  of  this  association  and  I  cannot  t"" 
strongly  endorse  the  wisdom  of  this  plan,  wliich  I  h<:ipe  will  iv 
carried  out  at  an  early   clay.      I   have   indicated  the  work  which 
has    been    accomplished    by    the    special    committee    wliich    con 
ferred  with  the  government  officials  in  the  matter  of  safety  aji 
pliances   and  the   boiler   bill.     This   simply   illustrates   what   cat, 
be  done   and  the  value  of  a  centralized  bureau   to  handle  sub 
jects  wliich  :ire  of  a  mechanical  nature  is,  it  would  seem  to  nie 
very    apparent. 

l'>y   invitation    this   association   had   a   representative   in   atten 
dai.ce  at  the  annual  meeting  of  the  Conservation  Congress.    The 
aim   and   work  of   this  congress  are   something   111    which   ever\ 
member  of  this  association  is  vitally  interested,  and   I  believe  it 
should    have    our    co-operation    and    support    m    every   way   pos 
sible. 

The  question  of  consolidating  this  association  with  our  sister 
asscK-iation,  the  Master  Car  Builders',  has  been  discussed  for 
some  years,  and  there  has  been  considerable  agitation  of  the 
matter  for  the  last  three  years.  Committees  have  been  ap 
pointed,  hut  up  to  the  present  time  the  proposition  has  not  been 
settled.  It  has  been  the  opinion  of  a  great  many  of  the  mem- 
bers that  the  consolidation  of  the  two  asst)ciations  was  not 
feasible  and  practicable  and  I  leaned  to  th  s  opinion,  but  the 
more  1  have  studied  the  subject  the  more  I  have  become  im- 
pressed with  the  idea  that  the  union  of  these  two  associations 
will  enable  us  to  carry  on  the  work  in  a  far  more  satisfactory 
manner.  Tliosi-  of  us  who  have  worked  in  bc'tii  assciciations 
realize  what  an  extra  amount  of  work  and  time  two  associa- 
tions mean  for  the  imlividual  members,  and  T  personally  feel 
the  time  is  ripe  for  this  consolidation  or  union  of  the  two  as- 
sociations, and  I  believe  the  committee  should  be  so  instructed 
to  perfect  plans  so  that  this  consolidation  can  be  accomphshed 
as  quickly  as  possible. 

There  are  a  number  of  important  matters  confronting  rail- 
ways at  this  time  which  should  receive  our  earnest  attention 
and  co-operation.  We  have  under  consideration  and  have  had 
committees  appfiinted  to  investigate  during  the  past  year  some 
lifteen  subjects  comprising  important  mechanical  problems  of 
to-day,  and  I  trust  that  the  reports  of  the  committees  will  be 
carefully  analyzed  and  freely  discussed  to  obtain  the  full  benefit 
of  the  able  work  which  has  been  done. 

I  would  call  particular  attention  to  the  report  of  the  commit- 
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tee  on  Design  and  Construction  of  Locomotive  Boilers.  In  my 
opinion  this  association  should  arrive  at  s.ich  standards  for 
l)oilcr  design  as  will  he  adopted  and  followed  b.v  all  members. 

ASSOCIATION  BUSINESS 


Secretary  Taylor  presented  his  report,  >vhich  showed  that 
tlie  active  membership  in  June,  1910,  was  952;  since  that  time 
there  were  transferred  to  honorary  membership,  6:  deaths,  .'i; 
resignations,  13;  dropped  for  non-payment  of  dues  and  mail 
returned,  i  ;  being  31  deductions  from  the  list  as  it  appeared  in 
June,  1910.  During  the  year  there  were  78  new  members  elected 
;ind  one  member  reinstated,  making  the  total  membership  at  the 
present  time  1,000.  The  associate  membership  's  20,  tlie  same 
as  in  1910.  The  honorary  mcmbersiiip  is  43,  bemg  an  increase 
of  6  since  1910.  The  total  membership  is  now  1,063.  f'lc  fol- 
lowing deaths  have  been  recorded :  Active  members :  D.  F.  Van 
Ripper,  H.  H.  Johnson.  J.  R.  Gannon,  A.  J.  Dunn,  David  Brown, 
\\ '11.  Buchanan,  H.  S.  Bryan,  G.  J.  DeVibiss,  P.  G.  lliomas,  J. 
P.  Picciolo  and  S.  K.  Hatah.  The  secretary  presented  the  treas- 
urer's report,  which  showed  an  income  of  $6,036.90,  and  ex- 
penses of  $5,940.77,   leaving  a  balance  of  $9^13. 

Prof.  Louis  E.  Endsley,  Purdue  University,  and  E.  A.  Aver- 
iil,  managing  editor  of  this  journal,  were  elected  associate  mem- 
bers of  the  association. 

The  association  has  four  scholarships  at  the  Stevens  Insti- 
tute of  Technology.  There  arc  no  vacancies  at  tlie  present  time 
and  there  will  not  be  any  until  September,  1912.  The  scholar- 
ship at  Purdue  University  given  by  Joseph  1".  Rycrson  &  Son, 
for  which  they  appropriate  five  or  six  hundred  dollars  a  year, 
takes  care  of  the  school  expenses  as  well  as  boarding  the  stu- 
dent. The  prosLiit  student  graduates  this  spring,  and  the  Ryer- 
son  people  are  willing  to  extend  this  another  four  years  if  the 
association  desires  to  co-operate  with  tliem.  The  executive 
committee  accepted  this  offer. 

ELECTION  OF  OFFICERS 


Ihc    folbiwing   officers   were   elected    for   next   year: 

President.   H.    I".    Beiitky,   Chicago   &    N'orth western. 

I'irst    vici -president,    1).    1".    Cr;iwfor(l.    Pennsylv:iiiia   Unes.   ^ 

.Second   vice-president,  'I'.   Ruinne>.   Eric. 

ihird  vice-president,  l\  R.  MacBain,  Lake  Sliore  &  A'ichi- 
gan    Southern.  "■'    v..   ;  v. 

Treasurer,   Dr.  Angus  Sinclair. 

I"xecuti\e  Committee  memi)crs.  C.  A.  Scley  (C.  R.  1-  &  P.\ 
E. ;W.   Prait   (C.  &  N.  W. )   and  J.  F.  Walsh   (C.  &  C). 

MECHANICAL  STOKERS 

Committee : — T.  Rumney.  Chairman,  E.  D.  Nelson,  C.  E.  Gos- 
set,  J.  A.  Carney,  T.  O.  Sechrist. 


The  committee  feels  justilied  in  expressing  the  opinion  that 
such  progress  has  been  made  in  the  development  of  mechanical 
stokers  as  to  w-arrant  railroads  installing  a  limited  number  upon 
large  locomotives  at  least,  and  thus  lend  their  aid  in  the  perfec- 
tion of  a  device  which  the  committee  has  concluded  is  a  neces- 
STry  appliance  to  heavy  tractive-power  locomotives,  when  such 
locomotives  are  calhd  upon  to  exert  their  full  capacity  for  a 
lirolonged  period. 

The  lareo  locomotives  at  present  being  constructed  would  nn- 
questionably  render  service  nearer  their  maximum  capacity  if  the 
firing  were  mechanical,  and  the  committee  is  of  the  opinion  that 
it  behooves  the  members  of  this  association  to  participate  actively 
by  utilizing  such  stokers  as  have  been  developed,  and.  by  actual 
application,  assist  in  the  solving  of  the  many  problems  which 
must  naturally  present  themselves   during  practical  operation. 

The  requirements  for  mechanical  stokers,  as  recommended  by 
the  committee,  in  brief,  are: 

That  they  should  be  capable  of  firing  coal  in  excess  of  the 
maximum  requirements  of  the  locomotive; 

That  the  fire-box  door  be  free  of  any  attachment  which  would 
prevent  the  fireman  from  giving  such  attention  as  fires  may 
require: 

Be  entirely  mechanical  from  tender  to  prate : 

Be  capable  of  handling  bituminous  run-of-mine  coal,  which 
will  include  a  coal  crusher,  mechanically  operated,  on  the  tender: 

Distribute  the  coal  in  the  fire-box  in  such  a  manner  as  to  call 
for  no  assistance  from  the  fireman  other  than  regulation  of 
supply  and  possibly  the  adjustment  of  the  mechanicaL  appli- 
rrcrs   for   distribution;  ■■''■:"xr^''-'  -.'''■'■  ■ 


Maintain  an  ideal  fire  for  economic  coal  consumption  without 
emission  of  black  smoke  in  objectionable  quantities : 

Reliability  of  service. 

Previous  reports  of  the  committee  have  directed  attention  to 
various  mechanical  stokers  under  development,  and  a  summary 
upon  each  is  presented,  with  such  remarks  as  are  believed  perti- 
nent to  the  rubject. 

CRAWPORD   UNDERFEED    STOKER. 
This   stoker  is   in    service   on   the    Pennsylvania    Railroad:    its 
operation  has  been  satisfactory;  it  is  completely  mechanical  and 
aims  to  cover  every  requirement  set   forth.* 

B.\RXrM     UXDERFKED    STOKER. 

This  machine  is  in  the  process  of  developmeni  and  so  far 
has  been  used  as  a  distributor  only,  requiring  coal  to  be  shoveled 
into  the  hopper. 

The  reports  from  the  Chicago.  Burlington  &  Quincy  Railroad 
indicate  that  the  mechanism  operated  satisfactorily  burning  an 
inferior  grade  of  fuel,  showing  economic  results.  It  is  in  suc- 
cessful operation  on  a  six-wheel  switch  engine  and  a  Prairie 
tyi'c  freight  engine.  V       '-'  ;  - -"^v  \  V  V^:  '        ^    : 

A  method  of  crushing  coal  on  the  tank  and  delivering  it  to 
the  hopper  on  the  engine  is  now  l>eing  developed  v.hieh  will 
make  the  device  meet  all  the  requirements  enumerated. 

STROISE   OVERTEEll   PTOKER.t 

The  committee  is  not  able  to  rciKjrt   fully  thereon. 

The  manufacturers  have  increased  the  scope  of  the  .ippiratus, 
which  formerly  consisted  of  a  distributor  only,  by  adding  a 
conveyor   from   tender.  v.:  '  '  ;  i     •  , 

Satisfactory  service  h.'.s  been  obtained  with  regular  crew?,  but 
ihe  development  to  date  does  not  permit  of  complete  report. 

STREET    OVERFEEO    STOKER.! 

There  arc  ten  machines  in  service.  incUuiiim  fnur  on  the  Lake 
Shore  &  Michigan  Southern  Railroad,  one  on  the  New  York 
Central  Railroad  and  the  remainder  di-stribuied  on  tive  other 
railroads. 

The  stoker  is  designed  to  meet  every  requirement  suggested 
by  the  committee,  and  is  successful  in  its  operation. 

ilAX.NA   OVERFEEP    STOKKR.§ 

The  stoker  has  been  developed  only  as  a  distributor. 

Consequently,  it  falls  short  of  the  requiicments  set  forth,  in- 
asmuch as  rnn-of-mine  coal  cannot  he  handled,  ainl  showling 
from  tender  to  a  hopper  is  necessary. 

The  device  distrilmtes  coal  into  the  fire-box  very  satisfactorily 
and  is  rendering  good  service  on  the  Queen  &  descent  Railroad, 
operating  on  Mallet,  Consolidation  and  Pacific  type  locomotives. 

■.■'.■■"'"'■:-;•,•'■•■■/    'HAYDEN     STOKERlIf  -^i.'/-:: 

The  original  design  failed  in  two  particular*,  unreliability  and 
poor  design  of  conveying  inechanism  and  the  burni-ig  out  of 
coal-distributine  plate.  - 

The  modified  distributor  developed  independently  from  the  con- 
ve\or  avoids  the  distributing  coal  plate  in  the  firc-hox  and  is 
giving  satisfactory  service  on  the  Erie  Railroad. 

PlCKlNSOX     OVERFEED     STOKER. 

This  is  a  further  development  of  the  principle  involved  in  the 
Hayden  stoker  and  .-ieeks  to  fulfil  ihe  requirements;  of  the  4:0m- 

mittee.  .  :   ^  -  - .  . 

It  is  in  operation  on  the  Erie  Railro.^d  and  gmng  satisfac- 
tory, results  in  regular  freigh;  train  service. 

■     ;        '     ^''  tJREWSTER    VNDERFEED    STOKER. 

One  of  the  alwve  was  recently  applied  to  a  locomotive  on 
the  Erie  Railroad,  but  owing  to  modification  being  required  the 
time  was  too  limited  to  permit  of  the  results  being  included  in 
this  report.  . 

The    stoker   is   designed   to   nieet   all    requirements   previously 

mentioned.   - .  ■;:     ■/,■';•  \   r;  \^-"  ■.  ■-'>'"". 

It  consists  in  pan  o?  a  screw  place<1  m  tTi^  bottom  of 
the  tender  and  covered  with  movable  Steel  plates,  so  arranged 
that  a  gradual  flow  of  coal  is  admitted  to  the  screw.  The  coal 
IS  conveyed  by  means  of  this  screw  through  flexible  coupling  to 
a  point  IkIow  the  grates.  It  is  then  carried  upward  throtigh  the 
grates  by  means  of  a  second  screw  to  the  steam  jets  which  are 
on  a  level  with  the  bottom  of  the  fire-box  door.  The  blasts 
from  the  jets,  which  work  intermittently,  are  adjustable  to 
meet  any  condition  of  fuel  or  size  of  fire-box. 

The  grates  are  divided  into  four  divisions,  two  on  each  side, 
and  by  means  of  a  cam — one  section  at  a  time — they  are  tilted 
slightly  forward  to  advance  the  fire  and  agitate  the  grates  suf- 
ficientlv  to  keep  clear  of  ashes. 

The  whole  arrangement  is  operated  by  a  small  double-cylinder 
engine,   located   on   the   left    side  of   the   locomotive,   below    the 


cab 


SUMMARY    REMARKS. 
This   report    does   not   include   any   tests   comparing   efficiency 
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of  mechanical  stokers  to  hand  firing,  as  the  committee  believes 
that  mechanical  stokers  must  be  made  flexible  and  reliable  ma- 
chines before  any  prospects  of  improved  economy  in  fuel  con- 
sumption may  be  expected. 

tests  comparing  inferior  fuel  used  with  mechanical  stokers 
to  regular  supply  for  hand  firing,  thus  taking  advantage  of  dif- 
ference in  present  fuel  values,  should  not  be  accepted  as  proof 
of  economy,  as  such  relations  would  not  mamtain  with  the  ex- 
tension to  any  appreciable  number  of  mechanical  stokers. 

The  progress  during  the  past  year  has  been  sufficiently  marked 
to  lead  the  committee  to  believe  that  it  can  present  a  final  re- 
port at  the  next  convention  upon  at  least  several  of  the  stokers 
which  have  already  been  developed  sufficiently  to  perform  actual 
continuous  service. 

Discussion. — This  subject  brought  forth  one  of  the  most  general 
and  active  discussions  of  any  during  the  convention.  Most  of 
the  speakers  reported  on  what  the  stokers  were  doing  in  connec- 
tion with  keeping  up  steam,  and  practically  nothing  was  men- 
tioned concerning  the  principles  of  construction,  features  of 
design  or  methods  of  caring  for  them  at  terminals.  The  evi- 
dence was  overwhelming  that  all  of  the  three  principal  designs 
of  stokers  will  fire  a  locomotive  with  reasonable  reliability. 

fn  reference  to  a  qestion  C.  B.  Young  (C.  B.  &  Q.)  stated 
that  ihe  Barnum  stoker  was  being  tried  experimentally  with 
some  degree  of  success  It  worked  well  on  a  switch  engine, 
but  some  difficulty  had  been  encountered  on  road  engines. 

(r:eor8e  .A..  Hancock  (S.  L.  &  S.  F.)  reported  suciessful 
service  with  a  large  Mallet  locomotive  fitted  with  a  Street 
stoker. 

T.  O.  .Sechrist  (Q.  &  C.)  reported  eight  engines  fitted  with 
Hann.i  >tokers,  one,  a  Mallet,  having  been  in  service  Aitli  a 
stoker  for  fourteen  months,  during  which  time  there  had  been 
but  two  failures,  both  due  to  the  carelessness  of  the  crew. 
All  eight  >tok"rs  on  different  types  of  freight  and  pajsenger 
service  were  operating  most  successfully,  handling  from  5,000 
to  o.<X)o  pounds  of  coal  per  hour. 

George  L.  Fowler  gave  a  report  of  a  recent  most  remarkable 
trip  lie  had  made  on  a  consolidation  locomotive  fitted  with  a 
Haima  stoker.  On  this  occa^-ion  the  fireman  was  an  inexperi- 
enced man,  not  only  with  the  stoker,  but  also  on  a  locomotive, 
but  the  trip  was  a  record  breaker  and  at  no  tiine  was  there  the 
slightest  difficulty  with  steam  pressure  or  with  the  operation 
of   the    stoker. 

[n  respect  to  the  present  status  of  the  stoker,  Mr.  Fowler, 
wiio  has  made  a  study  of  the  operation  of  the  tlirec  most 
pronunent   designs,   said : 

"In  adopting  the  use  of  the  stoker  the  men  should  be  given 
some  idea  of  what  they  are  going  to  use,  what  the  stoker  is 
for,  how  it  works,  and  then  have  the  roundhouse  forces  take 
care  of  the  stokers.  Give  the  stoker  the  proper  kind  of  coal, 
and  if  you  do  that,  with  any  of  the  three  stokers  now  on  the 
market,  there  is  no  reason  why  an  engine  should  not  be  fired 
perfectly.  I  think  that  the  firing  can  be  (!onc  more  econom- 
ically with  the  stoker  than  it  can  be  done  by  hand  firing." 

C  E.  Chambers  (C.  R.  R.  of  N.  J.)  stated  that  on  a  trip 
with  the  Crawford  stoker  he  had  found  the  work  of  the  ma- 
chine ti)  be  absolutely  perfect  so  far  as  steam  pressure,  absence 
of   sn>oke,  and  convenience   were  concerned. 

It:  speaking  of  tht  <lesign  of  stoker  credited  to  him,  D.  F. 
Crawford    fPenn.)    said   in   part: 

"We  have  made  all  told  2,000  trips  with  the  stoker.  Of  these 
about  r.6oo.  representing  very  roughly  160,000  miles,- have  been 
made  with  what  might  be  called  the  improved  stoker.  There  are 
at  present  about  20  locomotives  equipped.  There  are  ig  in  regu- 
lar service  and  we  iiave  to  or  12  more  under  way.  The  stokers 
have  all  been  applied,  with  the  exception  of  three,  to  H-6  con- 
solidation locomotives.  Two  of  the  stokers  are  placed  on  a 
larger  consolidation  locomotive  and  one  on  a  switch  locomo- 
tive 

"The  stokers  up  to  three  or  four  months  ago  were  in  the 
hands  of  regular  crews ;  in  some  cases  a  man  rode  with  them. 
He  was  called  a  stoker  instructor,  and  was  simply  a  fireman 
who  had  been  taught  what  the  different  parts  consisted  of  and 
what  was  expected  to  be  done  with  them.  It  was  his  duty  to 
teach  the  other  firemen  how  to  handle  the  stoker.  About  three 
or  four  months  ago  five  or  six  of  the  locomotives  were  as- 
signed to  one  division  and  were  turned  over  to  the  pool.  Out 
of  r.soo  or  1,600  trips  that  the  latest  stokers  have  made,  about 
800  of  them  have  been  100  per  cent,  stoker  fired;  that  is,  no 
coal  was  put  in  by  the  shovel  at  all.     One  thousand  trips  have 


been  about  90  per  cent,  stoker  fired  or  over,  and  the  average 
of  all  trips  is  somewhere  about  90  per  cent. 

"The  stoker  has  been  on  the  testing  plant  at  Altoona.  We 
have  made  a  number  of  tests  with  the  SalJnville  coal,  which 
we  use  regularly,  and  we  have  succeeded  in  firing  6,300  pounds 
of  coal  per  hour.  We  have  fired  that  successfully  and  main- 
tained the  steam  pressure  with  it;  the  performance  was  in  every 
way  satisfactory.  I  agree  fully  with  the  conclusions  of  the 
committee  as  to  the  desirable  points  of  the  stoker.  I  disagree 
with  Mr.  Sechrist,  who  said  that  the  conveyor  should  not  be 
used.  The  stoker  is  not  complete  unless  it  does  the  whole  job. 
The  first  stokers  that  we  had  were  without  the  conveyor,  and 
they  did  not  appeal  to  me  as  meeting  the  situation. 

"Something  has  been  said  about  coal  economy.  From  the  re- 
sults obtained  on  our  testing  plant  I  think  we  will  do  as  well, 
or  even  better,  than  the  best  hand  firing.  On  some  of  the  tests 
that  we  have  made  the  stoker  has  shown  conclusively  that  it 
will  save  coal  as  compared  with  the  average  hand  firing.  How- 
ever, I  do  not  look  to  coal  saving  in  itself  as  being  the  im- 
portant point  of  the  stoker.  To  me  the  important  point  is  to 
be  able  to  rate  your  locomotive  not  on  the  size  of  the  cylin- 
ders, but  on  the  pounds  of  coal  that  it  burns.  Our  consolida- 
tion locomotives  are  probably  using  from  3,000  to  4,000  lbs.  of 
coal  per  hour  in  regular  service  over  a  continued  run.  We 
want  to  rate  those  engines  at  5,000  lbs.  of  coal  per  hour,  and 
make  the  train  behind  the  engine  a  5,000  lbs.  of  coal  per  hour 
train  and  do  what  such  a  train  ought  to  do  We  do  not  have 
to  build  any  heavier  or  bigger  engines.  All  we  have  to  do  is 
to  burn  more  coal  and  use  the  engine  that  we  have  up  to  its 
adhesive  ratio." 

C.  F.  Street  reported  that  there  were  now  ten  of  his  stokers 
in  service.  He  said  that  in  several  cases  the  application  of  the 
stoker  had  increased  the  capacity  decidedly,  in  one  case  from  15 
to  20  per  cent.,  and  that  it  was  this  feature  that  should  be  the 
main  argument  for  the  use  of  stokers.  Another  feature  is  the 
increased  speed.  Stokei  engines  work  011  grades  where  hand 
fired  engines  will  not.  He  spoke  strongly  in  regard  to  the 
instruction  of  the  firemen  in  the  use  of  the  stoker  and  to  the 
proper  arr?ngements  for  taking  care  of  them  in  the  round- 
house. In  his  opinion  a  stoker  to  be  successful  must  be  able 
to  handle  .my  quality   of   fuel   furnished   it. 

M.  H.  Haig  (Santa  Fc)  expressed  himself  as  surprised  at 
the  uniformity  of  the  favorable  reports  inasmuch  as  his  experi- 
ence with  three  designs  of  stokers,  the  Street,  Hanna  and 
Strouse,  were  ^uite  diffefent.  They  all  were  exttavagant  on 
fuel  and  had  difficulty  maintaining  steam  pressure. 

J.  F.  Devoy  (C.  M.  &  St.  P.)  said  that  after  a  year's  experi- 
ence he  could  say  nothing  complimentary  for  the  Strouse 
stoker.  He  agreed  with  the  committee  that  a  conveyer  should 
be   provided. 

G.  A.  Hancock  said  that  they  had  considerable  trouble  with 
a  Street  stoker  at  the  beginning,  but  after  the  firemen  became 
accustomed  to  it  the  trouble  disappeared. 

T.  Rumn<y  (Erie)  advocated  the  conveyor  as  a  necessity, 
stating  that  he  had  worked  four  years  to  get  a  satisfactory 
design. 


SAFETY  APPLIANCES 

Committee : — Theo.  H.  Curtis,  M.  K.  Barnum  and  C.  B.  Young. 


[The  report  was  confined  largely  to  quoting  the  orders  of  the 
Interstate  Commerce  Commission  dated  March  13.  191 1,  regard- 
ing sill  steps,  handholds,  uncoupling  levers,  couplers,  end  lad- 
ders, running  boards,  etc.,  for  locomotives  in  the  different  classes 
of  service,  viz..  switching  or  road.  Copies  of  the  original  order 
can  be  obtained  upon  request  to  the  Interstate  Commerce  Com- 
mission.— Ed.] 

Theo.  H.  Curtis  (L.  &  N.),  chairman  of  the  committee,  sup- 
lementcd   the    leport   as   follows: 

Referring  to  the  Interstate  Commerce  Commission  standards 
for  steam  locomotives  in  road  service  and  the  location  of  the 
sill  steps,  there  have  been  a  great  many  questions  asked  as  to 
where  the  roads  are  going  to  place  this  sill  step.  The  order  is 
very  plain  that  it  must  be  outside  of  the  rail,  and  not  over  16 
in.  above  it.  It  may  be  placed  on  the  face  of  the  bumper  beam, 
or  it  may  be  placed  on  the  rear  of  the  bumuer  beam,  or  it  may 
be  placed  on  the  pilot ;  so  long  as  it  is  outside  of  the  rail  and 
not  over  16  in.  above  the  rail,  it  complies  with  the  law.  There 
are  some  railways  that  use  this  step  entirely,  where  the  clear- 
ance will  permit  it,  on  the  rear  of  the  bumper  beam.  Other 
railways  use  it  and  have  the  same  attached  to  the  pilot.  Some 
are  applying   it   on  the   face  of  the  bumper  beam.     I  wish   to 
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^;ill  your  attention  to  the  fact  that  this  sill-step  is  to  have  a 
iiictal  tread  8  in.  by  lo  in.  It  says  it  also  may  have  a  wooden 
tread.  My  interpretation  of  this  is  that  sill  step  must  have  a 
metal  tread.  If  you  wish  to  put  a  wooden  tread  on  top  of  it 
you  can. 

The  pilot  beam  handholds  and  rear-end  handholds  for  steam 
locomotives  in  road  service  are  to  be  y^  in.  in  diameter  with  a 
ininimum  clear  length  of  14  in.,  preferably  16  in.,  and  minimum 
clearance  of  2^  in.  The  end  handhold  for  steam  locomotives 
n.-;cd  in  switching  service  must  be  i  in.  in  diameter,  with  4  in. 
clearance,  except  at  coupler  casting  or  braces,  when  minimum 
clearances  shall  be  2  in.  Under  the  location  we  learn  that 
liiis  handhold  shall  extend  across  the  front  end  of  the  locomo- 
tive, in  the  rear  of  the  tender.  You  will  note  that  the  road 
engine  has  a  different  handhold  from  the  switch  engine.  There 
IS  nothing  said  in  the  order  as  to  when  the  road  engine  be- 
comes a  switch  engine,  but  it  is  reasonable  to  understand  that 
;i  road  engine  could  not  switch  too  long  and  not  become  a 
switch  engine;  therefore  it  becomes  almost  necessary  to  equip 
your  road  engine  as  a  switch  engine  in  order  that  you  may 
transfer  a  road  engine  to  switch  engine  service.  The  hand- 
holds on  a  switch  engine  would  be  permissible  on  a  road  en 
gine,  but  the  handholds  on  a  road  engine  would  not  be  permis- 
sible on  a  switch  eng!.".c. 

The  important  feature  of  the  end  clearance  is  the  14  in 
from  the  vertical  plane  passing  through  the  inside  face  of 
knuckle  when  closed  with  the  horn  of  coupler  against  buffer 
block  or  end  sill.  There  are  exemptions  made  for  air  hose, 
steam  hose  and  different  appliances,  but  there  are  no  exemp- 
tions made  for  bolt  heads,  rivets  or  push  poie  pockets  There- 
fore the  matter  stands  about  like  this :  There  are  14  in.  re- 
quired by  law ;  about  half  an  inch  will  have  to  be  added  for 
contingencies,  3  in.  will  need  to  be  added  for  push  pole  pockets 
and  other  parts  of  the  tender  that  are  not  exempt,  and  2  to  3 
in.  cleS-ance  must  be  added  for  compression  of  the  spring, 
making  a  total  distance  of  about  20H  in.  fiom  the  end  sill  to 
the  inside  of  the  knuckle.  Now,  this  is  a  very  long  overhang  to 
maintain  on  a  switch  engine.  Especially  is  this  so  when  it  is 
required  on  a  switch  engine,  and  a  road  engine  may  be  made 
a  switch  engine  almost  momentarily.  So  it  becomes  practically 
necessary  to  equip  a  road  engine  with  a  very  long  distance  be- 
tween the  knuckle  and  the  end  sill.  With  this  long  overhang, 
or  distance,  we  begin  to  have  some  more  trouble.  The  un- 
coupling lever  arm  will  be  very  long,  it  may  be  15  to  18  in.  long. 
In  fact,  it  is  so  long  that  it  is  very  hard  to  lift  the  knuckle.  1  his 
uncoupling  apparatus  must  extend  near  the  full  width  of  the 
tender ;  there  is  very  little  allowance  left.  There  is  nothing 
said  in  the  law  as  to  the  length  of  the  arm  on  the  outer  end 
of  the  uncoupling  lever  as  it  applies  to  locomotives,  but  there  is 
;is  applied  to  cars.  It  is  open  to  reasonable  interpretation  that 
this  lever  must  not  be  too  long.  If  it  is  too  long,  when  the 
trainman  on  one  side  of  the  tender  or  pilot  raises  the  uncoupling 
lever  the  long  handle  will  stick  out  on  the  other  side  and  per- 
haps injure  a  fellow-trainman. 

I  hese  difficulties  must  needs  be  obviated  after  a  very  careful 
study  of  this  safety  appliance  question  and  after,  I  might  say, 
a  conference  of  your  best  men  in  an  endeavor  to  ascertain  how 
it  can  be  applied  to  your  locomotives.  I  have  held  several  of 
these  conferences  with  the  officials  of  the  road  with  which  I 
am  connected,  and  we  feel  that  we  have  learned  a  great  deal 
about  the  application  of  safety  appliances,  but  we  believe  there 
is  still  much  more  to  learn.  ;  ••  :J-::i; '■        :• 

Discussion. — The  president  drew  attention  to  the  require- 
ment for  increased  length  of  drawbar  head  on  tenders,  and  it 
was  e.xplained  by  Mr.  \\  ilden  that  the  committee  of  the  M.  C. 
B.  Association  would  make  a  report  covering  this. 

C.  A.  Seley  (C.  R.  I.  &  P.)  spoke  on  the  requirements  cover- 
ing engines  used  in  switching  service,  which  seemed  to  prac- 
tically include  all  freight  locomotives  as  well  as  switching  loco- 
motives. He  recommended  that  all  road  engines  be  fitted  up 
under  the  switch  engine  requirements  so  far  as  handholds  and 
clearances  are  concerned.  The  tqpered  front  buffer  beam 
proved  to  be  of  considerable  advantage  in  obtaining  the  re- 
quired clearance  where  a  man  stands. 

J.  H.  Manning  (D.  &  H.)  recommended  that  no  new  coupler 
head  be  adopted,  but  that  the  yoke  be  lengthened  and  filling 
blocks  be  inserted  to  give  the  required  clearance. 

Mr.  Curtis  stated  that  he  had  attempted  without  success  to 
use  the  standard  coupler  head  with  an  increased  length  of  yoke. 
He  believed  a  new  head  measuring  i3'/2  in.  from  horn  to  face 
of  knuckle  was  the  solution. 


LOCOMOTIVE  PERFORMANCE  UNDER  DIFFERENT 
DEGREES  OF  SUPERHEATED  STEAM 


Bv  C.  H.  BtNjAMiN  AND  Louis  E.  Endsley. 


The  work  done  by  Dean  W.  F.  M.  Goss,  reported  by  him  lo 
this  Association  in  1909,  and  the  further  work  done  by  the 
authors  of  this  paper,  reported  to  the  Association  in  19JO, 
seemed  to  show  a  progressive  improvement  in  the  efficiency  of 
the  locomotive  with  an  increase  of  superheat.  It  was  also  appar- 
ent that  the  improvement  in  the  efficiency  had  not  reached  a 
maximum,  but  continued  to  grow  as  the  temperature  of  fuptr- 
heat  increa.sed.  For  this  reason,  it  seemed  desirable  to  attempt 
still  higher  temperatures,  and  to  determine,  if  possible,  any 
maxinnim  point  in  the  curve  of  efficiency.  The  locomotive  Sche- 
nectady No.  3  has  accordingly  been  equipped  with  a  Schmidt 
superheater,  giving  substantially  more  superheating  surface  than 
the  ones  formerly  used,  as  may  be  seen  by  reference  to  figures 
in  this  report.  This  has  rendered  possible  the  use  of  still  higher 
temperatures,  so  that,  whereas  in  previous  experiments  a  maxi- 
mum of  about  200  degrees  of  superheat  was  obtained,  frcim  200 
to  275  degrees  were  used  in  the  experiments  described  :n  this 
report 

Two  conditions  were  to  have  been  expected  in  these  experi- 
ments :  first,  practical  difficulty  with  the  lubrication  of  the  slide 
valve;  second,  less  rapid  improveinent  in  economy  at  the  higher 
temperatures.  Neither  of  these  conditions  has  been  realized. 
Practically  no  difficult}'  was  experienced  with  the  lubrication  of 
the  valve,  and  no  maximum  of  economy  has  been  reached.  As 
far  as  the  figures  and  tables  in  the  present  report  are  evidence, 
the  coal  consumption  decreases  more  and  more  rapidly  as  the 
supprheat  becomes  higher.  There  seems  to  be  no  practical  hmit 
to  the  gain  to  be  obtained  in  this  way,  except  the  usual  troubles 
incident  to  the  use  of  superheated  steam. 

The  present  report  is  shaped  largely  on  the  lines  of  that  made 
by  the  authors  last  year  in  order  to  facilitate  comparison.  Al- 
though these  experiments  are  not  yet  completed,  it  has  seemed 
advisable  to  call  to  the  attention  of  the  Association  the  results 
so  far  obtained.  ■:  ^;.  iV      ^^ 

FouiPMEXT. — The  same  locomotive,  now  known  as  Schenec- 
tady No.  3,  was  used  in  all  the  tests.  When  used  with  saturated 
steam  the  locomotive  was  in  normal  condition.  After  the  tests 
on  saturated  steam  had  been  completed  it  was  first  equipped  with 
a  Cole  superheater,  and  the  results  from  tests  of  superheated 
steam,  as  reported  to  the  Master  Mechanics'  convention  m  iqckj, 
were  obtained  with  the  original  superheating  surface  of  1^3 
square  feet  (neglecting  header).  The  work  as  reported  last 
year  was  from  results  obtained  after  reducing  the  superheating 
surface  by  two  successive  decrements  of  42  square  feet  each,  or 
approximately  21  per  cent,  at  each  reduction. 

Prior  to  the  experiments  described  in  this  report,  the  loccmo- 
tive  had  been  overhauled  and  a  Schmidt  superheater  installed  in 
place  of  the  Cole  superheater,  in  order  to  distinguish  between 
the  different  superheaters  as  used  on  Schenectady  No.  3.  in  last 
year's  report,  the  first  superheater  was  known  as  "Cole  A.  the 
second  as  "Cole  B,"  and  the  third  as  "Cole  C."  The  superheater 
in  this  year's  report  is  referred  to  as  the  Schmidt.  The  heating 
surface  of  the  tubes  of  the  four  superheaters  are:  ":  ; 

Cole  A.  193  square  feet:  Cole  B,  151  square  feet:  Cole  C.  linQ 
square  feet ;  Schmidt,  324  square  feet. 

The  boiler  dimensions  were  the  same  for  all  the  Cok  super- 
heater tests,  hut  in  order  to  install  a  Schmidt  superheater,  with 
a  larger  amount  of  superheating  surface,  the  number  C'f  small 
2-inch  flues  was  reduced  from  ixi  to  107,  and  the  large  5-inch 
flues  were  increased  in  number  from  16  to  21.  This  change  in 
the  number  of  flues  increased  the  water-heating  surface  from 
897  square  feet  to  956.5  square  feet.  With  the  above  exceptions, 
the  boiler  and  engine  were  the  same  for  all  the  testing  u[on  the 
four  different  superheaters. 

The  nominal  dimensions  of  Schenectady  No.  3,  as  used  in  ibe 
tests  with  the  Schmidt  superheater,  are  as  follows: 

Type 4  4-0 

Total    weight    about    ,.,.... ..i... ..,».••<..  .109.000  Il)«;. 

Weight   on   four   ilrivers   about    ...  ..,y..,*\..>^,  .■/,*....>.>».••  •   ^1.000    •' 
Driving-axle   journals:        .  .         .'■.'.    .!.■'.._•       .■'■"..!■■■.■'.- 

Diameter    .»>>«^i,»i»*»i»«*;*»5-V«>i'«.V^_*"«»m*»f.wv»V»«s         7^   >n. 

Length    ...>..■>■.»'»«••  •r**,***^^*^*-*^^ t.*=* *         oy^ 

Drivers,     tliamctcr     ,i..i'»V»i--.«.«»>i*"-»^     68  99    " 

\alves — Type.   Richardson  balanced:     .  V- •-; .    ••; 

Maximum    tr.ivcl    .•.•»>. *i.'*A.-»»tA»'*>»^»»'»*V)»>..«»>*««-***^»  ^ 

Outside      lap      ...«.•.-•  r4V>.VT.^.  «;••»%'•'*''«>-'•-.»»•  «.'»**r*.ip*a*«'*-it.*^  T^ 

Inside    lap.-. .>'^« ••>-*'v»*Vw.V:ji«* •  > •■*«vyy«*.*«n.!i*    .  ''^--V'- 

Forts:  •  ;..;-..v-'  -.;:;'. ■^■:  :,;'"■  .■  ..:.}'''■  ::\  :    ■-     '  ^' '  :. 

*.'■-*■■ ':  iW'^ulth    of    stenm    port     , .  ..•.,>  •>♦  •  ."■••-'••  ••••-•  •>•  ••  •.•-•  •  • .  1.5" 

Width    of   exhaust    port.  •  ^••'.;tb...k  ■•••«••••••*>  ■••••.•••^'•»  ^ 

Total    wheel    base    .•••'-•••"•' .*.•*.'.,  23  ft. 

Rigid   wheel   base    .••....•■  • « « *:•  *^ •  •••■■•«*q«*^««.*a*.*.  85 

Cylinders:  ■-. :,      -v  . .-  ■;  .■   '    :,'-    ^  .:  \  .'  ;■  •/   •• 

Di8Tncter   ••  •%•  *'•-•  >■•■»•"••  •■> •  •-••••  •'•**'»'■•  •  •**^>»^ »•••.•....  ii»  in. 

Stroke .* .  .'..^i*^^^^*..^*.  24   in. 

Boiler — Stvle.    extended   wapon   top:  ■    .  ■  -.    ■'■•-.-. 

Diameter    of    front   end >**.••..•..*...*;.••.;...'.  .W    " 
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Xuinber   ni    2-inch    flues    107    " 

N  iinibfi    ot    j-inch    rtui-s    .  . .  ., i  1     " 

Length     of    llucs     1  X.5  ft. 

Heating  surface  in   lluis   ...  v ......  .,,i !»56.o  sq.   ft. 

Ikatins   surfacf    in    tire   box' ,  .v.,j',i  i  V 123.5    "     " 

Total    w.itci-heating    ■^infaw 'J^*.^,v.  .vy.'. .  ,.>^....,.  , 1080.0    "     " 

LtMiKth    of    firo    box     .  ..vi.-;. .  ..i.vl......... .. . . . .      72.06  in. 

Widtli  of  lire   box    ;  ......  .  . .  . ." 34. 2o    " 

Depth     of    tire    box 79    " 

( li  ate    area 17  sq.      ft. 

'1  h'ckness    of   crown    -^heet    7/lC  in. 

Thickness  of  tube  sheet 9/16    " 

Tluckness  of  side  and  haek   slieel    f^     " 

Diameter    of    stay     bolls     1     " 

Diameter   of    radial    stays    1 J-J    " 

I'lie    Schmidt    superheater,    as    used    in    these    experiments,    has    the    fol- 

NiwiiiK    dimensions: 

Outside    diameter    superlieater    tube.^.i;iV..-^»:i..  .■«..,;.•. 1^   in. 

Number   of   double    return    looj)s    ....•........;....,  .'^  ..;..  .  21 

.•\vera.«e   length   of   the   pipes   in    the   double    return    loops....         42. s   ft. 

Total    superheating   suiface,    l)a.se<l    on    the    outside    surface    of 

the    tubes 324  sq.   ft. 

The    total    water    and    superheating    surface    of    the    locomotive    equipped 

with    the    Schmidt   superheater   is   1,404   scjuare    feet. 

TtSTS  WITH   Schmidt  Superheater. 

Following  tile  niothofl  primarily  adopted,  tlio  tests  on  tlie 
Schmidt  superlieater  were  run  at  200,  160  and  uo  pounds  pres- 
sure. ']  he  tests  at  J40  pounds  were  omitted  because  it  was  felt 
that  there  was  no  further  need  of  tests  at  this  high  steam  pres- 
sure. The  speeds  and  cut-offs  adopted  for  the  tests  were  the 
same  as  those  used  last  year.  These  tests  were  all  run  during 
the  montlis  of  .\i)ril  and  May  of  this  year. 

Lubriiiitimi  of  'lie  I'olvcs  and  CyHiidrrs. — Hecause  of  the  fear 
expressed  l>y  several  railroad  men,  that  the  lubrication  of  the 
valves,  which  are  sjido  valves,  would  he  dithcult  when  using  a 
higher  degree  of  superheat,  a  transfer  filler  was  added  to  the 
lui)ricator.  thus  increasing  its  capacity,  .\fter  a  few  tests,  how- 
ever, it  was  found  that  no  more  oil  was  required  with  the 
Schmidt   superheater  than  was  used  with   tlie  Cole  superheater. 

The  oil  used  in  all  of  tiie  superheater  tests  was  600  \V.  The 
amount  of  oil  used  was  appro.ximately  one  droj)  (through  a 
sigiit-feed  lubricator)  to  each  valve  box  for  eacli  u  to  30  revo- 
lutions of  the  locomotive,  and  one  drop  to  each  cylinder  for 
each  30  to  60  revolutions  of  the  locomotive,  depending  upon  the 
length  of  vjilve  travel.  That  is.  a  short  cut-off  and  high  steam 
pressure  recpiired  more  oil  than  a  long  cut-off  and  lower  steam 
pressure.  'Ilie  amoriit  of  oil  used  in  a  75-mile  run  (this  being 
the  length  of  each  test)  varied  fron.  I ' ..  pints  to  3  pints.  This 
am<junt  of  oil  may  seem  rather  high  to  a  railroad  man,  but  to 
insure  against  the  cutting  of  the  valve,  more  oil  v.as  used  than 
was  really  necessary,  as  was  shown  by  the  fact  that  during  none 
of  the  tests  was  there  ;iny  evidence  of  dry  valves.  .\n  inspec- 
tion of  the  vahes  and  cylinder  wall  after  all  the  tests  had  Iieen 
completed  showed  a  high  polish  and  no  cutting. 

Jiraporath-r  liffjcicficy  of  the  Combined  Roller  and  Sutler- 
heater. — The  first  fuel  used  in  all  tests  was  Voughiogheny  lump. 
The  equivalent  evaporation  (pounds  of  water  evaporated  from 
and  a'  212"  h.)  i)er  pound  of  dry  coal,  plotted  ;tg.'iinst  rate  of 
evaporation  (equivalent  evaporation  i)er  foot  of  water-heating 
and  superheating  surface  per  hour),  is  given  In   the  e(|nation 

F.  =  12.43  —  M^  H 
where  E  is  the  equivalent  evaporation  per  pound  of  dry  coal  and 
H  is  the  eqi-.ivalent  evaporation  per  square  foot  of  water-heating 
and  superheating  surface  per  hour.  The-  area  of  the  heating 
surface  is  basetl  ui)on  the  interior  surface  of  the  fire  box,  and 
the  exterior  surf.ace  of  the  boiler  and  superheater  tubes.  This 
equation  is  derived  from  all  tests  at  all  i)ressures,  and,  there- 
fore, fairly  repiesents  tlie  average  performance  of  the  boiler  at 
any  pressure.  It  is  to  be  nated  that  a  n:ajority  of  the  points 
which  represent  individual  tests  fall  very  near  the  average  line, 
wiiich  was  o1)tained  by  tinding  the  center  of  gravity  of  two 
groups  of  points  and  drawing  a  line  through  the  two  points  thus 
found. 

The  Dcf/ree  of  Sn^'eiheatinii. — The  method  of  measuring  the 
temperature  of  superheated  steam  was  the  same  as  that  employed 
in  the  tests  of  the  other  superheaters.  High-grade  mercurial 
thermometers  were  placed  in  thermometer  wells  in  the  branch 
pipe  at  a  T>oint  directly  adioining  the  superheater  header.  The 
equations  for  the  lines  plotted  showing  thj  superheating  de- 
j^rees  J-'ahrenlieit  plotted  against  the  rate  of  t-\  .iporation  arc 
given  below  in  Table  I.  Tn  order  to  olitain  a  common  slope 
for  all  lines  for  all  pressures,  the  points  weie  averaged  in  two 
groups  and  the  dotted  line  through  these  two  average  points 
used  as  the  coinmon  slope.  Other  lines  were  then  drawn  par- 
allel to  this  line  through  the  points  correspoi,dim>  to  each  pres- 
sure. TABLE  I. 

I)E<iRKlS    .stFEKHF..\TIMi    INDER    IlIFFEr<ENT    PRESStMiKS. 

Roiler   Pressure.  Equation. 

T20 .,"»;;...»  4,.  ►.  ,i.-...  ....•■>..••....  .  .  .  I     =^    IO7    -f-    I0.5    ri 

160 ■ ;:..V:..-;.:^;. .::;;..-. T  =   loi   -f   16.3  H 

200 T=    90  -f  16.3  H 

Tn  the  above  table  T  equals  the  superheating  degrees  F,  and  H 
equals  the  equivalent  evaporations  per  square  foot  of  water  and 
suprheating  surface  per  hour,  .\snmiing  a  rate  of  evaporation 
which  will  give  approximately  440  indicated  horse-power,  which 


is  8.3  pounds,  the  correspontling  salues  of  T  for  the  various 
pressures  can  be  obtained.  The  \aluc  of  superheaters  is  ex- 
]>rtssed  for  the  Schmidt  superheater  bv  the  equation 

T  =  1338  —  .216  P  -+-  16.3  H 
where  T  equals  the  superheat  in  degrees  Fahrenheit,  P  equals 
the  boiler  pressnrc  in  pounds  gauge  and  H  equals  the  equivalent 
ev-'.poration  per  square  foot  of  heating  surface  per  hour.  The 
above  equation  is  applicable  for  any  pressure  and  any  rate  of 
evaporation. 

f'he  Ratio  of  Heat  .Ihsorbed  [>er  Square  loot  of  Superheating 
Suiface  to  tint  .Ibsorbed  per  Sijuare  Foot  of  Water-heating 
Surface. — If  the  efficiency  of  the  superheating  surface  be  ex- 
(jressod  as  a  ratio  of  lieat  'ransmitted  through  it  to  the  heat 
transmitted  through  the  water-heating  surface  of  the  boiler,  or  as 
the  ratio  of  the  equivalent  evaporation  per  square  foot,  and  this 
ratio  be  plotted  for  each  test  against  the  corresponding  equiva- 
lent evaporation  per  square  foot  of  water-heating  surface  per 
hour,  it  is  seen  that  the  efficiency  of  the  superheating  surface  is 
increased  with  increase  in  the  rate  of  evaiioration.  It  is  worthy 
of  note  thai:  the  efficiency  of  the  superheating  surface  is  equal 
to  fifty  per  cent,  of  that  of  the  water-heating  surface  when  the 
equivalent  evaporation  i)er  square  foot  of  water-heating  surface 
l-'er  hoiT  is    13  iioinids   or  more. 

Steam  per  Inoicatco  Horse-power  per  Hour. 


SUPERHEATER 

ftOtLER  PRC55UK 
POUND*  tV  MQf. 

SUPERHEAT 

OECRres  r 

POOMM  STEAM 

PER  inOICATCD 
HORSE- POWCft 
PER  HOUR 

B.TU 

PER  IHDICATEO 
HORSE- POWER 
PER  MINUTE 

I 

n 

m 

nr 

3C 

SCHMIOT     "A" 

24-0 

222.Z 

19.5 

A  21. A 

SCHMIOT     "A" 

220 

22^.3 

i%* 

AI0.7 

SCHMI6T    "A" 

200 

230.S 

ie.9 

408.3 

SCHMIOT    -A" 

ISO 

235.1 

18.7 

404.0 

SCHMIOT   "A" 

l«0 

2994 

18.9 

408.0 

SCHMIOT   "A" 

I'^O 

2A3.» 

19.5 

4/9.« 

SCHMIOT  "A 

120 

24S.i 

21.0 

452.3 

COLE    "A" 

2*0 

139.7 

22.6 

4-74- 

COLE    "A" 

2  20 

145.0 

218 

4-39 

COLE     "A" 

2  00 

150.3 

2  lb 

4-5  5 

COLE    "A" 

t  00 

IS5.4 

21.9 

A6I 

COLE     A- 

KO 

I60.S 

22.3 

A68 

COLC    "A  " 

14-0 

U«l 

22.9 

461 

COLE      A  • 

120 

171.4. 

23.8 

497 

COLE    "B' 

24.0 

IZ0.6 

224 

A69 

COLE    "B' 

2  20 

12  4.8 

22.1 

AAO 

COLE      B" 

2  00 

133.0 

21.8 

ASA 

COLE   "B" 

180 

1392 

22.1 

A60 

COLE    "B- 

160 

14-5.4- 

22.3 

A69 

COLE    "8" 

140 

151. 5 

23.0 

A79 

COLE    "B" 

120 

1577 

23.8 

496 

COLE    c; 

24-0 

\09.9 

227 

A69 

COLE    "C 

220 

114:6 

22.5 

A65 

COLE       C- 

200 

119.4- 

22.6 

A67 

COLE     'C 

ISO 

124.2 

22.8 

472 

COLE     "C" 

16* 

(28.9 

23.5 

466 

COLE     "C- 

140 

133.7 

ZA-.O 

A96 

COUE       C- 

1  20 

136.4 

ZA.S 

512 

MONE 

24-0 

0 

2*.7 

A6-3 

NONC 

220 

0 

2  5.1 

491 

NONE 

200 

0 

2  3.5 

498 

NOME 

100 

0 

26.0 

507 

NOME 

UO 

0 

26.1, 

517 

NOME 

14-0 

0 

27  7 

537 

NONC 

120 

0 

29.1 

5i3 

Siuokc-bo.v  Temperature.'!. —  The  temperature  of  the  gases  in 
the  smoke  box  was  obtained  l>y  the  use  of  a  mercurial  thermom- 
eter placed  midway  between  the  tliaphragin  and  the  front  tube 
sheet.  The  ecjuation  of  the  line  drawn  through  the  points  plot- 
ted between  the  smoke-bo.x  temperature  for  each  test  and  the 
rate  of  evaporation  i.* 

T  —  300  -f-   13.08  H 
where  T  ccpuils  the  smoke-l)ox  temperature  in  degrees   Fahren- 
heit, and  11  equals  the  rate  of  evaporation. 

A    COMP.\KISON    OK   ReSILTS    ObTAI.XEI)    with    SATl-R.-VTEt)   A.ND    WITH 

Four  Different  Degrees  of  Superheated  Steam. 
Ihisis  of  Comparison. — .•\s  was  pointed  out  last  year,  it  seems 
logical  to  compare  the  four  different  degrees  of  superheated 
steam  with  that  of  .saturated  steam,  since  all  the  series  of  tests 
so  far  run  have  been  under  the  same  steam  pressures  and  cut- 
offs, developing  approximately  the  same  horse-power,  the  only 
difference  being  the  area  of  the  superheating  surface  and  the 
art-a  of  the  water-heating  surface.     .\s  the  area  of  the  water- 
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CtAL  CtntvnPTlOH  UNDER  OirFCRCriT  PnCSSUMS     Alia    SUPCRHCATCR^. 

torstrmsM 

POUttt«fiA«C 

POUNDS  or  COAL  PCR  INOlCATEO  HORSC  POWER  PER  HOUR 

SATURATED 
3TEAM 

SUPERHEATER 
COLtV 

SUPCflttEATER 

colc'b' 

SUPERHEATER 
COLE  'C' 

SUPERHEATER 
SCHtllOT  A* 

I 

n 

m 

rz 

V 

-sn. 

i*« 

3  31 

3.12 

3.24- 

3.20 

2.43 

220 

3LJ7 

Z.»o 

3.U 

3  r« 

2.17 

200 

3.43 

297 

3.11 

3.i« 

2.5  5 

l«0 

3.30 

3.01 

3U 

322 

^..Sl 

KO 

3i9 

3.M 

3  24 

?135 

2.55 

140 

177 

^.17 

3SJ 

345 

r.*3 

tZO 

4-.00 

3.31 

3.4  a 

3*0 

2.tft 

T.VBLK    III. 

lic.iting  .surface  of  ihe  boiler  with  the  Schmidt  superheater  is 
.ippruximately  only  47  square  feet  greater  than  with  the  Cole 
snperiieater,  it  would  seem  tliat  this  difference  would  not  .be 
eni>uj>h  to  affect  the  relative  efficiency  of  the  boiler.  In  the 
conii)ari>ons  which  follow,  therefore,  no  allowance  is  made  for 
(iitterences  resulting  from  different  water-heating  surfaces. 

In  the  tables  anad  diagrams  which  follow,  all  material  included 
under  "Saturated  Steam"  and  superheater  "Cole  A"  has  been 
taken  directly  without  change  from  the  1909  report,  and  that 
under  superheaters  "Cole  B"  and  "Cole  C"  from  the  iqio  report. 

Comparison  of  Eiujinc  Fcrfoniiancc. — The  steam  consumption 
of  tiie  locomotive  operated  under  saturated  steam  and  the  four 
different  degrees  of  superheated  steam  represented  by  "Cole  A," 
'Cole  B,"  "Cole  C"  and  "Schmidt,"  are  shown  graphically  in 
I'iij.  I.  The  numerical  vali:es  are  given  in  Table  II.  From  an 
inspection  nf  these  curves,  it  is  seen  that  the  tests  with  the 
Schmidt  superheater,  that  is,  the  one  giving  the  highest  degree 
'if   superlieat,   gave   the    lowest   water  consumption.       .,•;,■■ 

TIic  curves  showing  the  relation  l)etween  the  B.  T.  U.  per 
I.  U.-P.  per  iniinite  for  the  different  conditions  of  tests  are 
•.;i\en  in  Fig.  2. 

The  relation  in  coal  consumption  per  I.  M.-P.  per  hour  for 
ilu-  fi:iir  (liff'erent  super'ieaters  and  for  ihe  saturated  steam  is 
^I1own  grapliically  in  Fig.  3,  the  numericil  values  being  given  in 
l.ible  III.  Here  again  the  Schmidt  superheater  results  are  the 
smallest,  going  a$  law  as  2.^  pounds  per  ini'icatcd  horse-power 
per  hour  ;■■   ■'■:■  'v 

The  oon  umptif-n  of  water  per  indiirated  horse-jiower  as 
.iff'ect-'d  by  rhe  degree  of  superheat,  is  well  shown  in  Fig.  4,  in 
which  tlu  poiMKls  of  steam  per  indicated  lu)rse-power  per  hour 
are  plotted  agj'in.st  the  degrees  of  superheat.  The  pounds  of 
steam  per  iiKlicattd  horse-power  per  hour  were  obtained  from 
the  intryes   shown  in   Fig.   i.     It   will  be   seen   that  the  compari- 


sons are  made  at  160,  iSo  and  200  pounds  steam  pressure,  these 
being  the  pressures  that  fall  in  the  center  of  the  field  of  ex- 
periment, and  for  that  reason  would  be  more  likely  to  represent 
correct   results. 

As  indicated  last  year,  it  would  seem  that  this  relation  could 
be  api)roxin;at'.'ly  represented  bj-  a  straight  line  as  shown.  It 
is  also  seei)  that  the  water  consumption  for  all  pressures  be- 
tween 160  and  .200  pounds  lor  the  Schmi<lt  superheater  is  prac- 
tically the  same. 

Coal  Coiisuiiif'.iou. — The  pounds  of  coal  per  indicated  horse- 
power per  hour  plotted  against  degrees  of  superheat  are  shown 
in  Fig.  5  The  pounds  of  coal  per  indicated  hor.^^e-power  per 
hour  were  obtained  from  the  curves  of  Fig.  3.  and  the  degree 
of  superheat  v\as  obtained  in  the  same  manner  as  for  Fig.  4. 

The  same  pressures  of  160,  180  and  200  were  used  in  this 
comparison  as  in  the  comparison   for  steam  consumption.     This 
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relation  between  the  coal  per  indicated  liorse-power  per  hour 
and  the  deforce  of  superheat  for  pressures  of  i6o,  i8o  and  200 
vvouhi  seen:  to  indicate,  as  brought  out  l:;st  year,  that  it  could 
be  represented  by  a  curve  as  shown.  In  other  words,  the  first 
80   or    ICO  degrees   of    superheat   does   not   make  the    same   pro- 
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Fia  4. 

porlionate  decrease  in  coal  consumption  as  does  the  second  80 
or  100  degrees,  and.  in  like  manner,  the  third  So  degrees  in- 
crease makes  a  still  greater  reduction  in  the  c<ial  consump- 
tion. For  instance,  the  coal  consumption  per  indicated  horse- 
power per  hour  at  180  pounds  steam  pressure  for  the  locomotive 
usiiiir  saturated  steam  was  3.50  ])oiinds,  and  for  80  degrees  of 
superheat  it  was  .5.4  pt>nnds.  a  gain  in  efficiency  of  2.8  per  cent. ; 
while  the  consumption  at  160  degrees  superheat  is  3.05  pounds, 
a  gain  of  IJ.8  per  cent.,  and  the  coal  consinnption  at  240  degrees 
superheat  is  only  2.i~  pounds,  a  saving  of  29.4  per  cent,  over 
that  of  the  locotnotive  using  saturated  steam.  Thus,  if  we  take 
the  locomotive  using  saturated  steam  as  consuming  100  per  cent, 
of  coal,  it  might  be  said  that  tiic  first  80  degrees  superheat  will 
reihice  this  2.8  per  cent.,  the  second  80  degrees  lo.o  per  cent., 
and  the  third  80  degrees,  16.6  per  cent.,  making  the  total  re- 
duction for  240  degrees  superheat,  at  180  pounds  pressure,  29.4 
per  cent.  Practical! v  the  same  results  would  be  ol)tained  for 
the  curves  representing  160  and  200  pounds  steam  pressure. 

Conclusions. 

a.  A  locomotive  equipped  with  a  superheater  giving  from  200 
to  240  degrees  of  superheat  will,  during  tiie  time  of  running, 
effect  a  sa\ing  in  coal  consumption  of  from  twenty  to  thirty 
per  cent,  over  that  of  the  same  locomotive  using  saturated  steam. 

b.  It  would  seem  that  the  total  gain  in  efficiency  which  could 
be  obtained  from  superheat  in  a  locomotive  would  not  be 
reached  until  the  temperature  became  too  high  for  practical 
purposes. 

f)isnissii}ii.—FToi.  Arthur  Wood  (Penn.  State),  on  being 
given  the  privilege  of  the  floor,  raised  a  question  as  to  the 
fairness  of  comparing  the  first  80  degrees  superheat  with  the 
second  80  degrees,  because  of  the  probable  presence  of  an  inde- 
terminate amount  of  saturated  steam  in  the  cylinders.  He 
also  asked  for  information  on  the  probable  location  of  the 
point  of  net  economy  when  interest,  depreciation,  etc.,  of  the 
apparatus  is  considered.  This  point  in  stationary  practice  is  in 
the  neighborhood  of  100  degrees  superheat,  and  for  locomo- 
tives he  thought  that  it  would  probably  be  below  270  degrees. 

IF.  H.  Vaughan  (C.  P.  R.)  stated  that  this  paper  explained 
clearly  the  causes  of  results  lie  had  reported  at  previous  con- 
ventions, but  was  unable  to  explain.  This  referred  particularly 
to  his  =tand  on  the  comparative  uselessness  of  using  low  degree 
superheat.  He  had  always  placed  the  low  limit  at  160  degrees, 
but  in  view  of  recent  restdts  now  believed  that  that  figure  was 
too  low.  He  drew  particular  attention  to  the  curves,  showing 
the  increased  economy  when  the  locomotive  was  working  the 
hardest.  While  savings  of  15  to  2C'  per  cent,  tnight  be  shown 
for  a  whole  trip,  when  the  locomotive  was  working  hardest  the 
saving  or  increased  capacity  was  m.uch  more  than   this. 

H.  T.  Rentley  (C.  &  N.  W.)  reported  entire  succes.=  with 
superheaters   on   his   road.      The    results   of   such    tests   as    had 


been  made  checked  those  given  in  the  paper  very  closely.  The 
superheater  engines  were  very  popular  with  the  crews,  dis- 
patchers and  operating  officials.  Some  trouble  was  at  first  given 
with  lubrication,  but  the  substitution  of  a  single  large  lubrica- 
tor on  the  right  side  of  the  cab  for  the  two,  one  right  and  one 
left,  had  corrected  it. 

C.  D.  Young  (Penn.)  asked  for  information  concerning  the 
probability  of  getting  equal  economy  with  the  combination  of 
lower  superheat  and  higher  steam  pressure,  as  was  indicated 
by  the  curves  given  in  the  paper. 

j.  F.  DeVoy  (C.  M.  &  St.  P.)  reported  comparative  tests 
with  a  superheater  engine  which  checked  the  results  given  in 
the  paptr  very  closely.  He  was  most  favorably  impressed  with 
the  work  of  the  superheater  in  every  way.  and  believed  that 
a  saving  of  25  per  cent,  could  be  expected  as  a  general  proposi- 
tion   by   its   application. 

Professor  Endsley  in  closing  the  discussion  stated  that  the 
low  boiler  pressure  tests  referred  to  by  Mr.  Young  took  into 
consideration  other  factors  besides  economy.  No  attempts  had 
been  made  this  year  to  find  out  concerniny  the  increased  power 
due  to  superheat.  That  feature  would  be  next  year's  program. 
In  reply  to  Professor  Wood,  he  said  that  figures  were  not 
obtainable  at  present  to  show  the  point  of  net  economy. 


REPAIR  EQUIPMENT  FOR  ENGINE  HOUSES 

Committee : — C.    H.    Quereau,   Chairman ;    W.    H.    Fetner,    H. 
P.  Meredith,  A.  G.  Trumbull,  J.  A.  Carney. 


We  realize  that  no  one  solution  will  fit  all  conditions  and  that 
each  engine  house  should  have  special  study.  At  the  same 
time,  we  believe  there  are  a  few  general  principles  which  should 
be  kept  in  mind  in  the  design,  personnel,  equipment  and  man- 
agement of  all  engine  houses. 

It  seems  axiomatic  that  locomotives  should  be  worn  out  in 
legitimate  service  as  soon  as  possible.  The  capital  invested  in 
a  locomotive  represents  a  certain  total  of  earning  capacity,  and 
the  sooner  this  total  earning  capacity  is  realized  the  greater 
will  be  the  yearly  returns  on  the  capital  invested.  In  other 
words,  a  locomotive  siiould  be  in  service,  earning  as  large  a 
percentage  of  the  time,  and  in  the  engine  house  or  shop  spend- 
ing as  small  a  percentage  of  time  and  money,  as  possible. 

It  also  seems  self-evident  that  the  greater  the  efiiciency  of  a 
locomotive,  both  in  hauling  capacity  and  fuel  consumption,  the 
greater  the  earning  of  the  capital  invested  in  it. 
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If  it  is  a  sound  business  proposition  to  wear  out  locomotives 
in  service  in  as  short  a  time  as  this  can  be  done  legitimately 
and  to  keep  them  as  near  one  hundred  per  cent,  efficiency  as 
possible,  these  principles  should  be  kept  in  mind  in  determining 
the  extent  to  which  repairs  should  be  made  at  engine-houses, 
and  this  policy,  once  settled,  in  turn  largely  determines  the 
repair  equipment  needed.  In  this  connection  we  should  not 
overlook  the  fact  that  any  repairs  made  at  engine-houses,  more 
than  light  running  repairs,  increase  the  main  shop  capacity  to  a 
corresponding  extent. 

In  order  to  obtain  an  approximate  estimate  of  the  net  dar't 
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tarnings  of  a  freight  locomotive,  the  following  calculations 
i)ave  been  made.  Ihe  gross  freight  earnings  of  a  trunk  line 
•  or  the  year  19 lo  were  divided  by  365  to  get  the  average  daily 
yross  freight  earnings.  This  result  was  divided  by  the  total 
iiuniber  of  freight  engines  owned,  plus  nine-tenths  of  the 
switch  engines  owned.  It  was  assumed  the  operating  ratio  for 
ircight  service  was  60  per  cent.,  leavmg  40  per  cent,  net  oper- 
.iting  income.  The  result  was  that  $45  was  found  to  be  the 
ipproximate  daily  net  operating  income  from  each  locomotive 
I  iigaged  in  freight  service.  i  his  computation  assumes  each 
ircight  locomotive  was  in  service  every  day.  This  means  that 
wc  could  afford  to  invest  $900  capital  at  5  per  cent,  in  engine- 
iiouse  repair  equipment  for  each  extra  day  in  service  we  could 
.il)tain  for  each  freight  engine  owned,  by  making  the  repairs 
at  the  engine-house  instead  of  at  the  main  shop.  Expressed 
more  concretely,  it  means  that,  if  the  engine-house  repair  equip- 
ment kept  each  of  100  freight  engines  in  service  two  extra  days 
.1  year,  the  extra  net  operating  income  would  be  5  per  cent,  on 
a  capital  of  $180,000.  This  does  not  necessarily  mean  an 
increased  net  operating  income,  as  it  may,  and  in  the  end  prob- 
ably would,  mean  a  smaller  capital  invested  in  freight  locomo- 
tives. 

While  the  fixed  charges  at  main  repair  shops  do  not  appear 
in  reports  Showing  the  cost  of  locomotive  repairs,  it  is  evident 
tliey  enter  into  costs  and  should  therefore  not  be  ignored. 
With  a  view  to  determining  approximately  the  importance  of 
this  item,  the  figures  for  a  shop  at  which  no  car  repairs  are 
made,  repairing  about  600  engines  during  1910,  have  been  taken. 
Ihe  average  cost  of  repairs  per  engine,  including  labor  and 
material,  was  found  to  be  about  $1,200,  so  there  must  have  been 
a  considerable  proportion  of  the  engines  which  received  only 
medium  and  light  repairs.  This  plant,  including  land,  buildings, 
macliinery  and  tracks,  has  a  book  value  of  about  $1,000,000. 
Assuming  that  10  per  cent,  of  this  value  represents  the  fixed 
charges,  these  amount  to  $100,000  a  year,  or  slightly  less  than 
$170  per  year  per  engine  receiving  repairs  at  that  point.  It  is 
interesting  to  note  thac  the  fixed  charges  amount  to  between 
IS  and  20  per  cent,  of  the  total  amount  charged  at  this  shop 
to  engine  repairs  for  1910. 

Ihe  cost  of  fixed  charges  for  another  shop,  at  which,  with 
tlie  exception  of  some  miscellaneous  work,  only  locomotives  are 
repaired,  amount  to  $234.94  per  year  for  each  engine  repaired, 
and  are  13.2  per  cent,  of  the  total  value  of  the  plant. 

In  all  probability  it  will  be  conceded  it  would  be  a  waste  of 
time  and  money  to  run  a  locomotive  to  the  main  sliop  to  have 
a  driving-box  cellar  repacked  or  the  flues  cleaned.  Why?  Be- 
cause it  would  involve  time  lost  from  revenue  service  getting 
the  engine  to,  througl.  and  from  the  shop,  reducing  the  yearly 
earnings  of  the  engine;  necessitate  the  use  of  main  shop  space, 
increasing  the  capital  invested  in  shops,  or  reducing  the  main 
shop  output;  congest  the  shop-track  movements  and  disarrange 
the  shop  routine,  thus  delaying  other  more  important  shop 
work.  At  the  main  shop,  though  the  item  does  not  appear  in 
tlie  statistics  showing  the  cost  of  repairs,  there  are  the  shop 
fi.xed  charges,  including  interest  on  the  investment,  repairs,  taxes 
and  insurance,  a  no  inconsiderable  item.  At  the  engine-house 
the  fixed  charges  would  be  very  much  less,  as  they  would  not 
include  those  of  the  engine-house  proper,  the  tracks,  turntables, 
ash  pits,  coal  chutes  and  other  facilities  necessarily  provided, 
and  would  cover  only  the  comparatively  small  investment  in  the 
shop  building  and  macliinery  provided   for  repair   work. 

There  can  be  little  room  for  doubt  that  when  there  is  a  great 
demand  for  motive  power,  engine-house  foremen  and  master 
mechanics,  rather  than  send  engines  to  the  main  shop,  though 
this  is  near  at  hand,  will  take  chances,  resulting  in  breakdowns 
'nd  delays;  which  would  not  be  taken  if  they  had  repair  equip- 
ment of  their  own.  In  other  words,  with  tools  and  men  under 
fheir  immediate  control  and  responsible  for  results,  engine- 
house  men  will,  in  all  probability,  keep  the  motive  power  in 
better  condition,  more  efficient  and  less  liable  to  breakdown, 
ind  take  a  greater  pride  in  making  repairs  quickly  than  when 
repairs  must  be  made   by  an   independent  organization. 

It  is,  we  believe,  common  experience  that  the  qualifications 
of  engine-house  employees  should  be  quite  different  from  those 
of  repair-shop  men.  The  work  of  the  repair-shop  man  is 
steady  and  should  be  accurate,  thorough  and  first-class  in  every 
respect,  with  the  aim  that  a  locomotive  shall  remain  out  of  the 
repair  shop  as  long  as  possible,  and  there  is  no  pressing  neces- 
sity that  his  job  be  finished  by  a  certain  minute.  In  contrast 
to  this,  the  work  of  the  engine-house  man  is  spasmodic;  at 
certain  hours  he  is  extremely  busy,  working  under  high  pres- 
sure, and  again  has  little  to  do.  His  chief  care  is  to  have  the 
engines  ready  for  their  next  run  and  in  such  condition  that  they 
will  make  at  least  a  round  trip  snccssfully.  If  he  accomplishes 
this,  he  is  not  criticised  if  his  work  is  not  exactly  to  blue-print 
or  standard  and  rather  coarse.  His  training  makes  him  fertile 
in  make-shifts  to  "get  the  engines  over  the  road"  without  a 
breakdown  or  delay,  wliich  the  shop  man  would,  and  should, 
refuse  to  countenance. 

Probably  because  of  this  difference  in  ideals,  viewpoint  and 


methods  of  the  shop  man  and  engine-house  man.  when  an 
engine  goes  to  the  main  shop  from  the  engine-house  to  have  a 
certain  part  repaired  it  usually  happens  that  a  considerable 
amount  of  other  work  is  done  which  would  not  have  been  done 
at  the  engine-house  and  could  just  as  well  have  waited  till  a 
general  overhauling  was  needed.  In  other  words,  when  re- 
pairs, other  than  general,  arc  made  at  the  main  shop,  more 
work  is  usually  done  than  is  necessary.  It  is  very  likely  the 
further  fact  that  the  shop  man's  experience  is  not  such  as  to 
educate  his  judgment  as  to  what  work  he  can  with  safety  let 
go,  prompts  and  impels  him  to  do  more  than  necessary.  What- 
ever the  cause,  there  can  be  little  doubt  as  to  the  fact.  To 
those  lacking  the  experience,  it  no  doubt  seems  that  this  practice 
could  be  stopped  by  the  issue  of  proper  instructions  and  super- 
vision, but  proper  instructions  do  not  change  human  nature  or 
lifelong  habits,  nor  does  a  reasonable  amount  of  supervision 
seem  to  work  the  miracle. 

It  is  commonly  the  case  at  engine-houses  that  tools  are  fre- 
quently missing  or  inefficient  for  lack  of  repairs,  resulting  in 
considerable  useless  expense  not  only  for  tools,  but  in  time  lost 
in  hunting  them  and  exasperating  delays  in  making  repairs. 
We  believe  the  remedy  for  this  is  a  tool  room,  with  some  one 
in  charge  whose  duties  should  include  not  only  the  issuing  of 
tools  on  checks,  but  as  well  keeping  the  tools  in  good  condition 
and  a  proper  supply  on  hand. 

If  a  locomotive  must  lay  in  the  engine-house  a  day  for  lack 
of  the  material  necessary  to  repair  it,  there  follows  a  loss  of 
earning  power  which,  if  expressed  in  dollars,  would  pay  a  good 
interest  on  a  considerable  investment  in  storeroom  stock.  It 
requires  no  labored  argument  to  convince  a  motive-power  offi- 
cial that  a  storeroom  in  connection  with  an  engine-house  is  an 
essential,  but  not  all  of  them  appreciate  its  relation  to  the 
earning  power  of  the  equipment  for  which  they  are  responsible. 
It  is  the  opinion  of  the  committee  that  a  reasonable  business 
basis  on  which  to  determine  the  most  economical  amount  of 
stock  to  carry  at  engine-houses,  assuming,  ot  course,  that  stock 
carried  is  only  that  needed  for  engine-house  repairs,  is  its  effect 
in  increasing  the  earnings  of  the  locomotives. 

We  believe  there  should  be  kept  at  all  important  engine-houses 
an  ample  supply  of  spare  parts,  such  as  air  pumps,  lubricators, 
injectors  and  bell  ringers,  which  should  be  used  to  replace 
defective  apparatus  whenever  it  will  take  less  time  to  exchange 
than  to  repair,  and  as  a  general  proposition,  that  important 
repairs  to  such  accessories  can  be  made  to  the  best  advantage 
at  the  main  shops,  where  special  tools  and  machinist  specialists 
are  available.  It  seems  evident  that  the  interest  on  the  invest- 
ment in  spare  parts  must  be  less  than  the  loss  in  earnings  result- 
ing from  not  having  them. 

The  conditions  under  which  engine-house  work  is  of  necessity 
done  are  much  dirtier  and  more  inconvenient  than  in  the  repair 
shop,  and  the  rates  of  pay  usually  not  so  attractive.  It  follows 
that  to  get  and  keep  a  desirable  class  of  men,  engine-house 
conditions  should  be  made  as  attractive  and  convenient  for 
them  personally  as  possible,  including  good  ventilation  and 
heat,  lockers,  toilet  and  wasliroom  accommodations  kept  in 
first-class  condition.  It  seems  to  us  particularly  important  to 
have  a  system  of  ventilation  which  will  quickly  and  thoroughly 
carry  off  the  steam  and  smoke,  which  are  necessary  in  an  engine- 
house,  that  work  may  be  done  more  rapidly  and  efficiently  tlian 
would  otherwise  be  the  case. 

It  is  not  an  unusual  policy  in  equipping  important  engine- 
houses  to  use  worn-out  and  obsolete  tools.  We  believe  this 
is  short-sighted,  not  only  because  a  big  shop  is  better  able  to 
find  profitable  use  for  such  tools  and  better  able  to  keep  them 
in  repair,  but  engine-house  conditions  warrant  the  best  of  tools. 
If  a  tool  is  not  efficient  enough  for  repair-shop  work  it  will 
generally  pay  to  scrap  it. 

We  should,  therefore,  when  studyiiTg  the  requirements  of 
round-houses,  determining  the  kind  of  work  to  prepare  for  and 
the  repair  equipment  needed,  have  in  mind  the  following  points : 

Locomotives  should  be  held  out  of  service  for  repairs  as 
short  a  time  as  possible. 

Should  be  kept  as  near  100  per  cent,  efficiency  as  possible. 

The  effect  on  earnings  of  time  saved  by  repairs  made  at 
engine-houses. 

The   effect    on    engine   efficiency   of    repairs   made   at   engine 
houses. 

The  smaller  fixed  charges  for  repairs  nia<lc  at  the  engine- 
house,  compared  with  those  at  the  main  shop. 

The  effect  of  storeroom  stocks  on  engine  earnings. 

Engine-house  men  should  have  ideals  and  methods  quite  dif- 
ferent from  those  of  shop  men. 

It  is  important  that  engine-house  conditions  and  facilities 
should  be  attractive  and  convenient  to  get  and  keep  good  men 
and  increase  their  efficiency. 

These  conclusions  can  be  generalized  in  the  statement  that 
locomotive  repairs  and  repair  facilities  at  engine-houses  are 
warranted  when  they  will  result  in  increased  earnings  either 
because  of  more  or  better  engine  service  obtained  from  a  given 
number  of  locomotives. 
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Appendix. 

Engine-houses  may  conveniently  be  classified  under  three 
heads :  Those  at  minor  division  terminals,  or  the  outlying  ends 
of  branch  lines,  where  only  very  light  repairs  are  made ;  those 
at  important  division  terminals,  and  not  ni  connection  with 
important  repair  shops,  and  tiiose  in  connection  with  repair 
shops. 

At  outlying  engine-houses  we  assume  there  would  be  no 
power-driven  machines  and  sujJigest  the  following  list  of  tools, 
the  number  and  sizes  to  be  determined  by  local  requirements: 

Twist  drills.  F'ipe  cutters. 
Drill  sockets.  Jacks,    sledges,    drifts,    crow- 
Taps —  including      machinists',  bars,   saws,  brace   .uk!   l)its. 

steam-chest,    pipe,    wash-out,  Twist  drills,  extra  long. 

straight  and  taper,  stay  bolt.  Drill  chucks. 

Dies  to  correspond.  Ratchets  and  braces. 

Pipe  stock  and  dies.  Surfacer  plates. 

Hacksaws.  Tinners'   bench   shears. 

Straight  edge.  Reamers,  rod  and  taper, 

l-lue  tools — caulking,  rolls,  ex-  Wrenches,     socket,     crowfoot, 

panders,  beading.  hexagon. 

In  considering  equipment  for  engine-houses  at  important 
division  terminals  not  connected  with  repair  shops,  it  is  as- 
sumed there  will  be  no  dissenc  to  the  opinion  these  should  be 
equipped  with  all  such  tools  and  appliances  as  will  expedite 
the  movement  of  locomotives  through  the  house  and  keep 
them  in  lirst-class  repair  as  far  as  this  can  be  done  without  a 
backshop  overhauling.  It  will  take  but  little  thought  to  con- 
vince the  intjuirer  that  the  returns  on  capital  wisaly  invested 
in  such  tools  will  make  big  returns  when  the  resulting  in- 
creased earnings  of  the  capital  invested  in  locomotives  is  con- 
sidered, not  only  because  of  tlie  time  otherwise  lost  in  going 
to,  through  and  from  the  main  shop,  but,  as  well,  the  fact  that 
locomotives  sent  to  the  main  shop  for  specific  repairs  almost 
invariably  receive  more  than  these,  the  additional  repairs  not 
postponing  the  date  of  the  final  shopping  and  being  almost 
inevitably  made  because  of  the  training  and  point  of  view  of 
the  repair-shop  forces — men  and  foremen — as  mentioned  in  a 
preceding  paragrah.  Xor  sliould  it  be  forgotten  that  engine- 
house  repairs  will  reduce  tiie  delays  due  to  breakdowns  and 
increase   engine  efficiency. 

As  local  conditions  "vary  and  as  condiuons  should  largely 
determine  facilities,  it  follows  that  the  eommitlec's  rec  >ni- 
mendations  can  be  only  general.  With  this  understanding,  we 
submit  the  following  suggestions.  In  general,  we  believe  an 
engine-house  should  be  equipped  with  driving  and  truck  wheel 
drop  pits  and  tools  to  take  care  of  all  necessary  rod  work, 
driving-boxes,  ordinary  valve-gear  work  and  the  replacing  of 
flues  needed  between  general  overhaulings.  In  inost  cases  it 
will  be  found  that  work  of  the  nature  indicated  above  can  be 
done  with  but  a  very  small  addition  to  the  engine-house  force, 
because  of  the  fact  tl  at,  without  this  work,  the  men  arc,  from 
the  nature  of  the  conditions,  idle  an  appreciable  part  of  the 
time.  In  line  with  tiiis,  some  roads  have  found  it  economical 
to  have  always  at  the  engine-house  for  general  repairs  an 
engine  not  needing  heavy  boiler  work. 

The  list  of  tools  suggested  for  outlying  engine-houses,  to  be 
expanded  to  meet  the  requirements  of  a  larger  terminal : 

Ample   storeroom    stock.  Hot-water    washout    facilities. 

Drop  pit  for  driving-wheels.  Drop  pit  for  engine  truck  and 

Double   blacksmith    forge,    face  tender  wheels. 

plate  and  tools.  Portable   blacksmith   forges. 

72-inch  boring  mill.  36-inch  l)oring  mill. 

Driving-wheel    lathe.  24-inch  lathe. 

38-inch   tire  turning   lathe.  16-inch  lathe. 

Planer.  Shaper. 

Slotter.  36-inch   vertical  drill. 

Sensitive  drill.  Emery   grinder. 

Bolt   cutter.  Pipe-bending    machine. 

50-ton  hydraulic  press.  Punch  and  shear. 

Power-driven  valve-setting  ma-  .\ir  compressor. 

chine.  Air  motors. 
Air  hammers. 

For  engine-houses  in  connection  with  repair  shops,  the  com- 
mittee has  not  been  able  to  agree.  Several  of  the  members 
feel  that  it  is  economical  to  depend  on  the  main  shop  for  con- 
siderable machine  work.  On  the  other  hand,  the  other  members 
believe  that,  except  for  tire  turning,  tlie  equipment  should  be 
practically  the  same  as  for  an  independent  engine-house,  because 
of  the  saving  of  time  and  cost  of  repairs  and  the  different 
training  of  engine-house  and  shop  men. 

Pisi'Kssioii. —  It  was  the  general  opinion  among  those  who 
discussed  this  paper  that  too  much  importance  cannot  p-issibly 
he  associated  with  the  question  of  providing  the  very  best  facili- 
ties, both    in   buildings  and  equipment. 

I".  I'",  (iaines  (C.  of  Ga.)  believes  that  in  a  large  terminal 
the    roundhouse    should    be    entirely    separated    from    the    back 


shop,  and  with  all  necessary  equipment  to  take  care  of  the 
running  repairs  without  having  to  depend  on  the  back  shop. 
He  differed  from  the  report  in  one  respect,  that  it  did  not 
recommend  any  tool  equipment  at  outlying  points.  Mr.  Gaines 
thinks  that  wherever  it  is  possible  a  drill  press,  latl.e  and  a  few 
other  tools  should  be  installed,  and  mentioned  that  electric 
power  is  generally  available  at  outlying  points  through  the 
city's   ligliting  system. 

C.  E.  Chambers  (C.  of  N.  J.)  agreed  with  the  committee  on 
points  of  equipment  of  roundhouses,  and  when  properly  equip 
ped  considers  it  one  of  the  best  aids  for  proper  back  shop 
work.  A.  E.  Manchester  (C.  M.  &  St.  P.)  and  J.  F.  DeVoy 
(C.  M.  &  St.  P.)  both  agreed  with  the  views  entertained  by  the 
previous  speakers  and  with  the  committee,  that  roundhouse  men 
should  be  specialists. 

R.  D.  Smith  (B.  &  A.)  believes  that  60  per  cent,  of  the  tnain- 
tenancc  of  the  locomotive  should  be  expended  in  the  engine 
house  to  insure  the  best  road  service,  and  40  per  cent,  in  the 
shop.  He  recommended  the  installation  of  drop  pit  sections 
made  from  100  to  112  feet  long,  in  order  that  an  engine  can 
be  moved  with  the  shop  doors  closed,  to  permit  the  dropping  of 
any  wheel. 

E.  W.  Pratt  (C.  &  N.  W.)  concurred  with  Mr.  Smith  in  advo- 
caiing  the  use  of  extra  long  drop  nits,  which  is  in  line  with  the 
I)racti'-e  being  followed  on  his  road  in  later  work.  The  fact 
that  the  modern  freight  terminal  appears  to  have  the  consoli- 
dated engine  in  the  majority,  there  are  forr  i)airs  of  tank  wheels 
ami  one  pair  of  engine  truck  wheels  to  be  drop])cd.  If  the  truck 
wheel  pits  have  an  extension  permitting  the  movement  of  the 
engine  any  pair  of  tank  wheels  can  be  taken  out,  and  the  engine 
still  kept  inside  the  roundhouse  walls  in  had  weather. 

Mr.    DeVoy    ( C.    M.    &    St.    P.)    opposed    the    drop    pit    exten 
sions   in   view   of   the  expense   for  the   necessary   land   in   some 
cities,  and  expressed  a  preference   for  a  wire   rope  engine  haul 
operated  by  the  turntable  tractor. 

In  closing  the  discussion,  Mr.  Quereaii  .said  that  it  was  not 
the  intention  of  the  committee  to  go  into  details,  but  simply 
to  discuss  the  subject  on  its  broad  general  grounds.  The  list  of 
tools  to  be  kept  at  a  roundhouse  was  noi  inteiuled  as  one 
that  should  be  applied  to  all  such  plants,  it  being  intended  for 
use  in  roundhouses  where  there  is  no  power.  He  is  of  the 
opinion  that  a  road  which  does  60  per  cent,  of  its  repairs  in 
the  roundhouse  and  40  per  cent,  at  the  back  «;hop,  will  have  its 
engines  in  befcr  condition  and  at  a  less  expense. 


CONTOUR  OF  TIRES 


Committee: — W.    C.    A.    Henry,   Chairman;    O.    C.    Cromwell, 
J.  A.  Pilcher,  O.  M.  Foster,  A.  C.  Adam.s. 


The  Committee  on  the  Contour  of  Tiies  has  been  instructed 
to  give  consideration  to  the  following  and  make  recommenda- 
tions :  The  desirability  of  adopting  tlie  M.  C.  R.  standard  con- 
tour for  engine-truck  wheels,  tender-truck  wheels,  driving  and 
trailing  wheels,  also  limit  of  wear  of  tread,  shop  and  road  limit 
of  last  turning,  maximum  height  of  flange,  thickness  of  flange 
and  gauges. 

.•\s  the  present  standard  contour  for  cast-iron  wheels  of  the 
.American  Railway  Master  Mechanics'  Association  is  identical 
with  the  1909  standard  of  the  Master  Car  Builders'  Association, 
we  are  assuming  that  our  instructions  as  to  contour  refer  to 
steel  and  steel-tired  wheels  only. 

Replies  to  our  circular  of  inquiry  indicate  that  the  M.  C.  B. 
tgoQ  contour  is  being  very  generally  used  for  engine-truck  and 
tender-truck  wheels.  Some  roads  have  already  adopted  this 
contour  for  flanged  driving-wheel  tires  as  well.  We  feel  that 
this  contour  is  desirable  for  all  flanged  wheels  under  locomo- 
tives and  tenders  for  the  same  reason  that  it  is  desirable  for 
car  wheels,  in  addition  to  which  is  the  feature  of  uniformity. 

The  present  .\.  R.  M.  M.  .\.  standards  call  for  six  widths  of 
flanged  tires,  and  five  widths  of  plain  tires,  as  follows: 

I'langed   tires 5  in.     5'4  in.     5'/:^  in.     5.^  in.     6  in.    6^  in. 

Plain     tires 6  in.     6'4  '"•     ^Vj  in.     6M  in.     7  in. 

Replies  from  the  manufacturers  of  steel  tires  indicate  that 
of  the  flanged  tires  manufactured  by  them,  there  are  practically 
but  two  widths,  namcl\ .  5'  i  inches  and  5->i  inches,  the  large 
majority  being  the  former.  In  the  case  of  plain  tires  the  pre- 
y.iiling  widths  manufactured  are  6  inclies.  6^^  inches  and  7 
inches,  there  being  little  demand  for  the  6'4-inch  and  634-inch 
widths.     It  is  the  opinion  of  the  committee  that  one  standard 
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iM  cast-iron  and  one  for  steel  and  steel-tired  flanged  wheels, 
namely,  the  M.  C.  ^.  1909  standards,  and  three  widths  of  the 
present  A.  R.  M.  M.  A.  contour  for  plain  tires  will  meet  all 
ricjuirements  and  be  to  the  advantage  of  all  concerned,  due  to 
tlie  fewer  number  of  standards. 
The  prevailing  limit   of   wear  of   tread   or  channeling   for  all 


we  feel  that  the  limits  prescribed  on  the  chart  submitted  as  a 
portion  of  our  recommendations  will  be  suitable  for  roads  not 
having  severe  grades,  or  extremely  cold  weather,  and  not  using 
retaining  rings.  Where  these  conditions  prevail,  or  retaining 
devices  are  used,  such  deviations  will  have  to  be  made  as  expe- 
rience indicates  are  desirable. 


5 


FIG.     1. 


wheels  under  locomotives  and  tenders  is  %  inch  for  locomotives 
in  road  service  and  5/16  inch  for  locomotives  in  shifting  ser- 
vice, which  we  feel  is  good  practice. 

In  investigating  the  subject  of  limits  of  wear  of  driving- 
wheel  tires  we  have  found  the  greatest  variation.  After  full 
consideration,  it  does  not  seem  possible,  or  advisable,  to  estab- 
lish a  minimum  road  limit  to  be  followed  by  all  roads.  Where 
long,  steep  grades  necessitate  heavy  braking,  or  severe  weather 
conditions  result  in  frozen  roadbed  for  long  periods  of  time, 
tires  cannot  be  worn  to  the  same  degree  of  thinness  as  where 
these  conditions  do  not  prevail.  Also,  the  use  of  retaining 
rmgs,  which  practice,  however,  is  not  universal,  has  a  bearing 
on  tire  thickness.    After  consideration  of  all  the  data  available, 
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The  prevaihng  practice  is  to  establish  the  shop  limit  of  thick- 
ness of  tires  %  inch  above  the  road  limit.  This  limit  is  strictly 
one  of  economy  and  not  safety,  and  will  vary  with  the  facilities 
for  doing  the  work.  We,  therefore,  hesitate  to  recommend  a 
definite  shop  limit. 

The  M.  C.  B.  limit  for  thickness  of  tire  or  rim  for  steel  and 
steel-tired  wheels  is  being  generally  followed  in  the  case  of 
engine  truck  and  tender  truck  wheels  with  satisfactory  results, 
and  the  committee  recommends  the  same  limits  be  adopted. 

The  M.  C.  B.  Association  has  already  adopted  a  maximum 
height  for  flanges,  ot  1V2  inches.  This  was  considered  the 
maximum  height  flange  that  would  not,  in  service,  damage  track 
bolts,  filler  blocks,  etc.  There  is  no  reason  why  this  maximum 
height  should  be  deviated   from. 

The  question  of  gauges  is  one  in  which  there  is  practically 
no  uniformity,  each  road  apparently  having  gotten  up  a  gauge 
to  suit  its  individual  views.  We  are  submitting  recommenda- 
tions for  a  shop  or  roundhouse  gauge  on  which  can  be  read 
direct  the  miportant  dimensions ;  namely,  channeling  of  tire, 
height  of  flange,  and  thickness  of  tire.* 

It  has  been  suggested  that  the  number  of  brackets  on  stand- 
ard wheel  circumference  measure  be  increased  from  three  to 
four  and  the  length  of  the  brackets  increased  so  as  to  project 
%  inch  beyond  the  rim  when  brackets  are  in  proper  position. 
The  present  method  of  graduating  the  circumference  measure 
does  not  provide  a  definite  boundary  for  each  tape  size,  as  the 
tape  sizes  are  indicated  by  lines. 

It  is,  therefore,  recommended  that  instead  of  defining  tape 
sizes  by  lines  they  be  defined  by  spaces.  The  committee  is  of  the 
opinion  that  these  changes  in  the  size  and  number  of  brackets, 
as  well  as  the  markings  of  the  circumference  measure,  all  of 
which  are  shown  on  Fig.  r,  are  desirable. 

RfXOM  MEND.VTIONS. 

We  recommend  the  M.  C.  B.  igog  contour  for  all  flanged 
steel  or  steel-tired  wheels,  as  follows : 

(a)  Engine  truck.       .,;  ,  v 

(b)  Tender  truck.  -' J'.  ^  '  ' 

*  Illustration  not  reproduced  because  of  blurred  condition. 
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(c)  Driving  wheels. 

(d)  Trailing  wheels. 

Plain  tires  to  be  of  three  widths,  namely,  6  inches,  6^  inches 
and  7  inches,  the  contour  to  be  the  same  as  the  present  stand- 
ards; the  widths  of  6J4  inches  and  6^  inches  to  be  eliminated. 

Limit  of  wear  of  tread  or  channeling  to  be  as  follows :  J4 
inch  for  all  locomotive  and  tender  wheels  in  road  service; 
5/16  inch  for  all  locomotive  and  tender  wheels  in  shifting 
service. 

Road  limit  for  driving  and  trailing  wheels  to  be  as  specified 
in   the   chart. 

Road  limit  for  steel  and  steel-tired  wheels  for  engine  and 
tender  trucks  to  be  the  1909  recommended  practice  of  the  M.  C. 
a.  Association. 

Maximum  Hange  height  to  be  ij^  inches. 

Wheel  circumference  measure  to  be  modified  as  per  Fig.  i. 

Discussion. — There  was  a  very  active  discussion  pro  and  con 
on  the  matter  of  the  height  of  flange  and  the  advisability  of 
using  the  taper  tread.  Members  reported  in  favor  and  against 
both  practices  to  so  great  a  number  that  the  subject  was  finally 
disposed  of  by  referring  it  back  to  the  committee  with  instruc- 
ions  to  investigate  the  subjects  mentioned  more  fully  and  re- 
port next  year. 

LUBRICATION  OF  LOCOMOTIVE  CYLINDERS 

Committee  :—C.  II.  Rac,  Chairman;  fos  Chidley,  T.  R.  Cook, 
J.  F.  DeVoy,  J.  F.  Walsh,  S.  T.  Park.  P.  M.  Hammett. 


A  number  of  questions  were  submitted  to  members,  the  replies 
to   vdiich  contained   tlie   following   information : 

There  is  no  serious  difficulty  now  experienced  in  lubricating 
modern  passenger  and  freight  locomotives  with  the  "up-to-date" 
lubricators  of  the  hydrostatic-feed  type. 

Several  of  the  members  referred  to  a  recent  improvement  in 
the  hydrostatic  lubricator,  whereby  it  is  made  possible  to  close  or 
shut  off  feeds  without  interference  with  the  feed-valve  adjust- 
ments. This  is  an  economical  feature,  but  of  such  recent  date 
that  no  comparative  data  have  been  submitted  as  to  the  results 
obtained.  One  member  replies  in  regard  to  devices  which  in- 
crease the  efficiency  of  hydrostatic  lubricators  as  follows :  "The 
automatic  steam-chest  choke  plugs,  which  feed  against  a  constant 
boiler  pressure  in  the  oil  pipe,  and  not  against  a  pressure  that 
fluctuates  with  pressure  in  steam  chest,  will  result  in  a  high 
degree  of  efficiency  in  the  lubricator." 

The  replies  to  questions  concerning  mechanically  oper.nted  lubri- 
cators were  limited  in  number.  Following  are  quotations  from 
several : 

"Have  used  several  types  of  mechanically  operated  forced- 
feed  lubricators.  Three  of  those  experimented  with  were  driven 
from  a  moving  part  of  the  engine.  This  was  unsatisfactory, 
since  the  feed  is  required  that  docs  not  vary  with  the  speed  of 
the  engine.  More  oil  is  required  per  minute  while  the  engine  is 
worked  hard  at  low  speeds  than  when  running  fast  with  light 
throttle.  To  overcome  this  we  used  some  forced-feed  lubrica- 
tors with  independent  air  motor.  None  of  them,  however,  have 
been  satisfactory.  It  is  difficult  to  apply  to  the  fillmg  holes 
screens  that  are  fine  enough  to  keep  out  dirt,  without  restricing 
he  speed  at  which  the  oil  can  he  put  in,  and  the  enginemen  pull 
them  out.  The  consequence  is  that  the  plungers  wear  rapidly, 
and  after  a  time  the  feed  l)econies  irregular.  They  are  trouble- 
some to  maintain,  and  under  conditions  specified,  in  answer  to 
question  No.  I,  gave  no  better  results  than  the  hydrostatic  lubri- 
cator. 

"We  have  experimented  with  two  or  three  makes  of  mechan- 
ical-feed lubricators,  but  have  been  un.successful  in  getting  as 
good  results  as  we  do  with  the  hydrostatic-feed  lubricators.  The 
trouble  with  the  mcchanical-fced  lubricator  seems  to  be  due  to 
the  difference  in  temperature;  in  warm  weather,  or  during  the 
warm  part  of  the  dav,  they  would  feed  .sufficient  oil,  but  in  cold 
weather,  or  at  night  when  the  weather  is  colder,  they  do  not  feed 
as  well  as  when  it  is  warmer."  _ 

"We  have  used  two  mechanical  lubricating  devices,  which 
received  thi-ir  motion  from  a  connection  made  to  the  valve  stem 
and  oil  chamber,  and  regulating  devices  were  located  in  the  cab. 
Our  test  record  shows  that  after  considerable  experimenting  the 
device  operated  fairly  well,  but  after  a  time  gave  considerable 
trouble  and  was  finally  removed  on  account  of  not  giving  satis- 
factory results.  Mechanical  means  are  objectionable,  in  that  the 
device  is  so  complex,  and  consists  of  so  many  parts,  it  is  difficult 
to  keep  joints  from  leaking.  To  be  properly  installed,  all  pipes 
must  be  kept  constantly  filled  and  under  pressure,  with  return 
valves  at  distributing  points.  On  .-.ccount  of  mechanical  move- 
ments, parts  will  wear,  and  it  will  be  more  expensive  to  main- 
tain, and  in  making  repairs  more  oil  is  lost  than  with  hydro- 
static lubricators.  Devices  of  this  sort  do  not  appear  to  have  as 
yet  been  perfected  to  such  an  extent  as  to  make  them  thoroughly 

reliable."  .  .,      .  .-        .      „ 

"Have  used  a  force- feed  lubricator  with  pipe  connections  to  all 


driving  boxes  and  to  steam  chest.     Operated  by  mechanism  de- 
riving its  motion  from  connection  to  Walschaert  link.     Lubri 
cator  located  in  the  cab. 

"While  reducing  friction  on  journal  bearings,  and  delivering 
oil  to  steam  chest,  I  do  not  consider  it  entirely  satisfactory,  for 
the  reason  that  there  is  nothing  to  indicate  that  the  pumps  are 
working  properly  and  delivering  the  oil  until  the  valves  become 
dry." 

"Our  objections  to  mechanically  operated  lubricators  is  that 
they  are  necessarily  more  complicated  than  the  hydrostatic  lubri- 
cator, without  showing  any  beneficial  results." 

"Have  tried  some,  but  have  not  obtained  satisfactory  results." 
"We  have  in  the  past  used  on  some  of  our  two-cylinder  com 
pound  engines  mechanically  operated  lubricators.     Our  objection 
to  it  was  the  rapid  wear  of  the  parts,  leakages  and  annoyances." 

"Using  displacement  plunger  force  feed.  Secured  in  suitable 
location  in  cab,  and  operated  by  a  series  of  rods  and  bell  cranks, 
which  are  connected,  either  to  eccentric  blades  and  independent 
eccentric  on  rear,  or  other  convenient  axle,  or  by  reducing-arm 
on  back  crank  pin.  Device  subject  to  varying  control,  and  fed 
by  increasing  or  decreasing  stroke  of  plungers  by  means  of  ad- 
justment thumb-nut. 

"Results  as  to  economy  and  distribution  very  satisfactory. 
Slight  trouble  experienced  in  experimental  stage,  due  to  method 
of  operating  lubricator." 

In  reply  to  questions  concerning  experience  with  admitting  oil 
into  the  steam  before  it  reaches  the  steam  chest,  the  following 
information  was  given : 

"Present  method  in  use  with  mechanically  operated  lubricator 
is  to  tap  direct  through  dome  into  steam  pipe,  or  throttle  box. 
This  method  has  proven  to  be  superior  to  the  old  method  of 
admitting  to  steam  chest  direct." 

In  this  connection,  a  member  refers  to  a  test: 

"Delivering  the  oil  from  the  right  side  of  the  lubricator  into 
the  left  cylinder,  passing  it  through  the  smoke  box,  and  from 
the  left  side  of  lubricator  into  the  right  cylinder  in  the  same 
manner. 

"The  gases  in  the  front  end  superheating  the  oil,  and  evapo- 
rating the  water  of  condensation,  putting  the  oil  into  the  cylin- 
ders superheated." 

Questions  Nos.  9  and  10,  in  reference  to  superheater  locomo- 
tion, have  been  considered  jointly  by  the  members.  In  the  in- 
formation submitted,  the  important  features  of  this  phase  of  the 
subject  are  well  expressed  in  the   following  quotations: 

"Superheat  varies  from  550  to  580  degrees.  Our  regular  prac- 
tice is  to  use  one  feed  pipe  to  valve  chest,  applying  it  to  go  to 
each  end  of  valve  in  center  of  the  valve  bushing.  This  lubri- 
cates valve  very  well,  but  it  is  questionable  whether  delivering  oil 
to  steam  passage  is  not  preferable.  We  also  use  one  feed  to  each 
side  of  cylinder,  at  top  in  center.  This  is  not  used  unless  re- 
quired. When  working  with  full  throttle  and  long  cut-offs,  over 
considerable  distances,  find  cylinder  feed  necessary. 

"There  is  no  difficulty  whatever  in  obtaining  satisfactory  lubri- 
cation in  superheater  engines  with  hydrostatic  lubricators,  on 
account  of  difference  of  pressure  between  steam  chest  and  boiler, 
previously  memioned.  In  fact,  there  is  considerably  less  diffi- 
culty than  on  engines  using  saturated  steam.  In  spite  of  this 
the  piston-ring  wear  is  far  more  rapid." 

"On  our  superheaters  we  carry  170  pounds  boiler  pressure: 
the  maximum  de.gree  of  superheat  is  225.  On  a  number  of  super- 
heater engines  we  introduced  oil  both  at  the  steam  cavity  and 
into  the  cylinder  direct;  found  the  latter  connection  unnecessary. 

"The  onl^-  trouble  which  we  had  with  superheater  engines  was 
to  get  our  men  to  use  the  drifting  valve  when  the  engine  was 
shut  off.  If  this  is  not  done,  have  experienced  trouble  with  the 
bushings  cutting  out,  but  on  districts  where  the  drifting  valve 
is  put  on  we  are  having  very  good  success." 

All  replies  to  the  question  concerning  lubrication  of  Mallets 
pertain  to  the  satisfactory  use  of  the  hydrostatic  lubricator.  .No 
information  furnished  concerning  use  of  mechanically  operated 
lubricators  on   Mallet  compound   locomotives  using   superheat. 

Replies  to  question  No.  12  were  at  variance  as  to  the  location 
of  the  oil  pipes,  but  it  was  the  consensus  of  opinion  that  piping 
to  the  high-pressure  valves  and  cylinders  only  was  msufficient 
for  satisfactory  lubrication  of  Mallets. 

The  experience  of  the  committee,  supplemented  by  the  informa- 
tion received  from  the  members  of  the  Association,  warrants 
the  assertion  that  there  is  no  serious  difficulty  now  experienced 
with  the  use  of  the  hydrostatic-feed  lubricator. 

The  recent  addition  of  a  stop-feed  feature  is  an  improvement, 
rather  tending  to  economical  operation  than  to  efficiency,  and  it 
behooves  the  manufacturers  of  this  device  to  keep  pace  with,  or 
in  advance  of,  the  constantly  increasing  demands. 

The  information  obtained  from  the  members,  and  cited  in  the 
foregoing,  confirms  the  experience  and  opinion  of  the  commit- 
tee, that  a  properly  constructed  hydrostatic  lubricator  meets  the 
locomotive  requirements  better  than  a  mechanically  operated 
lubricator,  for  the  several  reasons: 
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(i)  Familiarity  with  care  and  operation  by  the  different  classes 
of  labor  w!:ose  duties  are  in  connection  with  its  use. 

(2)  Simplicity  of  design  and  substantial  in  construction;  the 
operating  parts  being  better  protected  from  disarrangement  or 
breakage. 

(3)  A  more  accurate  regulation  of  the  amount  of  oil  applied 
10  the  valves  and  cylinders  under  the  varying  conditions  of 
service  performed  by  the  locomotive  at  different  speeds  and  points 
of  cut-off. 

(4)  Because  of  less  complication  in  construction  and  attach- 
ments, a  corresponding  less  expense  of  maintenance. 

The  more  general  custom  of  delivering  the  oil  to  the  steam 
chest  or  valve  chamber  is  open  to  question,  and  there  has  been 
some  very  conclusive  evidence  submitted  favoring  the  delivery 
of  the  oil  into  the  steam  at  a  point  where  it  may  become  highly 
attenuated  and  intermingled  with  the  steam. 

The  presumed  effect  of  extreme  temperatures,  due  to  high 
pressure  and  superheat  upon  the  oil,  has  been  an  objection  to 
delivering  the  oil  in  the  steam  before  it  reaches  the  cylinder 
saddle,  information  has  been  furnished  and  confirmed  by  the  ex- 
perience of  some  of  the  members,  that  the  efficiency  of  a  prop- 
erly compounded  mineral  cylinder  oil  is  not  seriously  impaired 
when  protected  by  the  steam. 

As  the  reports  on  this  particular  feature  of  the  subject  are 
indefinite,  the  committee  recommends  further  consideration  and 
experimentation. 

The  information  obtained  from  the  members  who  have  had  the 
most  general  and  extended  experience  with  locomotives  using 
superheated  steam  contirms  the  experience  and  opinion  of  the 
committee,  i.  e.,  that  the  same  reasons  advanced  for  the  endorse- 
ment of  the  hydrostatic-feed  lubricator  on  locomotives  using  sat- 
urated steam  apply  to  locomotives  using  superheated  steam. 

The  information  submitted  and  quoted  in  the  replies,  pertain- 
ing to  the  proper  location  and  number  of  oil  pipes  on  superheated 
locomotives,  is  of  much  value.  The  experience  thus  far  is  not 
sufiF.ciently  conclusive  to  justify  a  decisive  recommendation  at 
this  time. 

We  would,  however,  particularly  recommend  that  liberal  open- 
ings be  given  to  drifting  valves,  and  attention  to  their  proper 
manipulation,  that  the  temperature  of  the  cylinders  may  be 
promptly  reduced  wilhin  the  lubricating  possibilities  of  the  oil 
when  exposed  to  the  atmosphere. 

The  problem  of  satisfactorily  lubricating  the  Mallet  compound 
locomotive  is  still  in  process  of  solution.  At  present  it  seems 
essential  to  pipe  independently  to  the  high  and  low  pressure 
cylinders.  However,  the  committee  has  been  advised  that  there 
has  been  some  experience,  with  satisfactory  results,  by  eliminat- 
ing the  pipes  to  the  low-pressure  valves  and  cylinder,  substitut- 
ing an  auxiliary  oil  pipe  to  the  receiver  with  the  high-pressure 
steam  connection.  '1  his  carries  sufficient  oil  over  to  the  low- 
pressure  cylinders  to  insure  good  service. 

Increased  efficiency  and  reduced  expense  of  operation  confronts 
the  mechanical  departments  of  our  railways  to  a  greater  extent 
than  ever  before. 

Discussion.— There  was  practically  no  discussion  accorded 
this  paper.  George  L.  Fowler  said  that  the  Long  Island  Rail- 
road has  been  experimenting  for  the  last  six  or  eight  months 
with  a  mechanical  lubricator  for  cylinders  in  wich  a  mixture 
of  oil  and  graphite  is  pumped  into  the  cylinder,  operated  me- 
chanically, and  after  a  run  of  about  two  hundred  miles  the 
faces  of  the  steam  chests,  valves  and  cylinders  become  coated 
with  the  film  of  graphite,  and  the  operation  has  been  found 
very  successful  and  satisfactory. 

E.  A.  Miller  (N.  Y.  C.  &  St.  L.)  finds  that  very  good  results 
can  be  obtained  by  applying  the  graphite  at  the  commencement 
of  each  trip  to  a  cup,  separate  from  the  lubricator,  and  applying 
thi.=;  graphite  cup  to  the  steam  chests  in  addition  to  the  regu- 
lar lubricator. 

George  A.  Hancock  (St.  L.  &  S.  F.)  said  that  his  road  had 
50  engines  with  the  steam  temperature  about  535  to  565 
degrees,  and  that  tiie  mechanically  operated  lubricator  had 
proved  unsatisfactory.  Instead  of  admitting  oil  directly  through 
the  cylinder  and  valve,  Mr.  Hancock  said  that  the  practice  now 
being  followed  on  the  'Frisco  is  to  connect  the  oil  pipes  direct 
to  the  steam  passage.  This  in  connection  with  a  small  amount 
of  graphite  gives  satisfactory  service.  He  added  that  the  oil 
allowance  was  one  pint  of  valve  oil  for  every  forty  miles  on 
freight  service,  and  one  pint  for  every  sixty  miles  on  pas- 
senger service. 

CONSOLIDATION 


the  consolidation  of  the  two  associations.    The  motion  of  H.  T. 
Bentley  that  tlie  committee  be  continued  was  carried. 


REPORT  OF  COMMITTEE  ON  MAIN  AND  SIDE  RODS 

Committee : — W.    F.   Keisel,    Jr.,    chairman ;    H.   Bartlett,   G. 
Lanza,  H.  B.  Hunt,  \V.  E.  Dunham. 


The  following  is  submitted  as  a  progress  report,  with  the 
request  thai  every  member  of  the  Association  send  the  commit- 
tee criticisms  or  suggestions  for  modifications  before  February 
I,  1912.  The  data  already  furnished  by  the  members  form  a  very 
interesting  study.  The  first  part  of  the  subject  relates  to  kind 
of  material  in  rods.  There  is  very  little  difference  in  the  steel 
for  rods,  and  open-hearth  steel  having  an  ultimate  tensile 
strength  of  80,000  pounds  per  square  inch  is  used  by  all  rail- 
roads. There  is  some  variation  in  the  chemistry.  Special  alloy 
and  heat-treated  steels  have  been  considered  and  put  in  service, 
but,  to  date,  information  relating  to  such  steels  in  rods  is  too 
meager  to  justify  recommending  their  use.  The  second  part  of 
the  subject  relates  to  specifying  formulae  for  checking  up  sizes 
and  designs  of  main  and  side  rods. 

1.  Main  Rods. — The  rod  bodies  are  subject  to  the  following 
strains : 

First :  Tension  and  compression,  due  to  piston  pressure  and 
inertia  of  reciprocating  weights. 

Second:  Bending,  caused  by  centrifugal  force  acting  verti- 
cally. 

Stresses  from  compression  are  always  more  than  from  tension. 

Reciprocating  parts  are  made  as  light  as  possible,  and  stresses 
due  to  inertia  of  reciprocating  weights  are  usually  less  than 
those  created  by  cylinder  pressure.  Furthermore,  when  drifting, 
the  amount  of  retardation,  due  to  vacuum  and  compression  in 
the  cylinder,  will,  to  some  extent,  balance  the  inertia  strains.  If 
for  passenger  and  high-speed  freight  locomotives  the  maximum 
piston  pressure  is  less  than  the  product  of  the  reciprocating 
weights  by  four  times  the  crank  length  in  inches  (P  <  4'"^) 
the  latter  value  (4r\V)  should  be  used  in  place  of  maximum  pis- 
ton pressure.  For  slow  freight  and  shifting  engines,  such  sub- 
stitution is  not  necessary.  From  the  above  it  will  be  noted  that 
the  calculations  may  be  confined  to  a  consideration  of  rod  body 
as  a  strut,  with  load  equal  to  the  piston  pressure,  or  its  substi- 
tute, and  as  a  beam  subject  to  bending  on  account  of  whip  ac- 
tion at  high  speeds. 

2.  Side  Rods. — The  rod  bodies  are  subject,  first,  to  tension  or 
compression  arising  either  from  a  part  of  the  piston  pressure 
transferred  through  main  crank  pin,  or  from  a  requirement  for 
the  rod  to  slide  one  or  more  of  the  driving  wheels,  and  second, 
to  bending  caused  by  centrifugal  force  acting  vertically.  When 
all  drivers  are  not  of  exactly  the  same  diameter,  and  when  the 
locomotive  is  passing  over  curves,  the  side  rods  must  slide  driv- 
ers. The  limit  of  the  force  to  slide  drivers  is  governed  by  the 
coefficient  of  friction  between  wheels  and  rail.  The  commonly 
accepted  coefficient  of  friction  when  calculating  tractive  power, 
is  .25,  or  less.  For  our  purpose  it  should  be  somewhat  higher, 
to  be  on  the  safe  side.  A  number  of  builders  and  roads  use  the 
coefficient  .3,  which  fully  meets  the  requirements. 

For  starting,  we  assume  that  each  rod  must  be  capable  of  slid- 
ing the  pairs  of  drivers  to  which  it  imparts  rotation,  but  when 
running  at  speed  it  must  slide  the  drivers  on  one  side  only. 
Therefore,  the  value  P  in  Professor  Lanza's  formula  would  be 
WR 

P  =  for  starting. 


P  = 


WR 


for  running  at  speed,  in  which 


2r 


D.  F.  Crawford,  chairman,  reported  that  the  committee  had 
investigated  and  found  there  were  no  legal  reasons  to  prevent 


W=Weight  on  pairs  of  drivers  receiving  rotation  from  the 
rod. 

R=Radius  of  wheel. 

r=Radius  of  crank. 

As  stated  at  the  beginning,  most  roads  base  calculations  of 
rods  on  a  speed  of  336  revolutions  per  minute.  This  is  high 
for  some  engines,  such  as  Mallet  compounds,  and  low  for  fast 
passenger  engines,  some  of  which  now  reach  a  greater  speed,  and 
the  tendency  is  to  achieve  still  greater  speed.  The  u.se  of  375 
revolutions  per  minute,  for  fast  freight  engines  and  passenger 
engines,  and  420  revolutions  per  minute  for  fast  passenger  en- 
gines would  be  sufficiently  high  for  ordinary  locomotives.  For 
Mallet  compounds,  and  other  very  slow  locomotives,  a  special 
figure  may  be  taken. 

3.  Rods  as  SxRUTS.^Main  rods  are  almost  invariably  made 
taper,  and  the  section,  if  fluted,  may  vary  in  thickness  of  flange, 
height  of  web,  thickness  of  web,  or  a  combination  of  two.  or  all 
three.  The  taper  is  never  of  such  amount  that  the  results  are 
appreciably  affected  if  calculations  are  based  on  the  section  at 
the  center,  the  same  as  for  rods  having  a  uniform  cross-section. 
Good  practice  indicates  that  this  center  area  for  all  rods  should 
not  be  less  than  maximum  assumed  end  load  divided  by  TO,ooo 
pounds.  Merriman's  Rational  Formula  for  columns  (see  Kent's 
Pocket  Book)  is: 
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C= 


B 


ill   which 


iiB     I.^ 


T-'K      r" 

B=Unit  load. 

C=Maxinuim  compression  unit  stress. 

L^rLength  of  cohimn. 

r=:::Least  radius  of  gyration. 

E=Coefificient  of  elasticity. 

n^l  for  both  ends,  round. 

n=J4  fo""  both  ends,  fixed  or  flat. 

If  we  have  a  unit  stress  of  10,000  pounds  per  square  inch,  the 
value  of  length  divided  by  least  radius  of  gyration  (L-=-r)  must 
not  exceed  eighty  (8oj  for  neutral  axis  vertical  or  parallel  with 
side  of  rod,  and  not  more  than  oiie  hundred  and  sixty  { 160) 
for  neutral  axis  horizontal.  For  these  values  the  maximum 
compression  unit  stress  is  12,710  pounds  per  square  inch,  or 
slifehtly  within  the  assumed  fi.gure  for  maximum  allowable  stress 
of  one-sixth  of  the  ultimate  tensile  strength. 

With  neutral  axis  vertical  for  rods  having  rectangular  section 
r  =  b  VTJ  ("b"  being  the  depth  of  section).  Substituting  this 
in  L-f  r=8o,  we  get  L=23b.  Therefore,  if  the  length  from  cen- 
ter to  center  of  pin  is  less  than  twenty-three  (jjj  times  the 
tlepth  of  a  rectangular  rod,  the  value  L-r-r  is  less  than  80. 
Similarly  with  neutral  axis  horizontal  r  =  a  -f-  V  12  ("a"  being 
width  of  rod)  and  the  value  L  ^  r  is  less  than  one  hundred  and 
sixty  (i6oj  when  L  is  less  than  foity-six  (46 J  times  the  width 
of  section. 

4.  Offset  Rods. — A  number  of  the  rods  are  offset,  that  is,  the 
vertical  center  line  of  the  l)earings  at  the  end  do  not  lie  in 
the  same  plane,  or  in  the  plane  of  the  center  line  of  rod  body. 
The  greatest  offset  given  is  i  13-16  inches.  This  creates  a  bend- 
ing strain  and  increases  the  stress  in  the  rod  body.  The  added 
stress  from  this  srource  is  equal  to  the  product  of  the  maximuni 
end  load  and  the  offset,  divided  by  the  section  modulus  with  axis 
vertical,  and  requires  a  correspondingly  larger  section  modulus. 

:^.  Side  Rous  with  Knuckle  Joints.— Rods  for  three  and  four 
coupled  locomotives  must  be  provided  with  knuckle  joints.  The 
knuckle  ioints  are  all  necessarily  flexible  vertically,  and  some  are 
flexible  horizontally  also.  When  the  drivers  on  one  side  are  not 
in  perfect  horizontal  alignment,  slight  bending  strains  occur,  in 
addition  to  the  compression  strains.  To  take  these  bending 
strains  into  consideration  would  complicate  the  formuljE.  The 
end  pressures  on  the  rods  being  based  on  driver  weight  and  a 
coefficient  of  friction  greater  than  that  expected,  the  margin  in 
this  assumption  is  sufficient  to  compensate  for  the  bending 
strains  arising  from  the  non-alignment  of  the  drivers  on  the  one 
hand,  and  the  deflection  of  the  rod  due  to  centrifugal  force, 
when  running  at  high  speed,  on  the  other  hand ;  therefore,  both 
bending  strains  may  be  ignored  for  the  purpose  of  simplifying 
the  final  checking  formulae.  When  running  at  speed  the  centri- 
fugal force  from  the  short  rod  connected  to  the  extension  of  the 
long  rod  reduces  the  bending  strains  due  to  centrifugal  force  in 
the  long  rod.  As  the  extension  to  the  long  rod  is  short,  this 
effect  may  also  be  ignored  as  the  possible  reduction  in  weight 
of  long  rod  would  not  be  appreciable.  When  the  drivers,  due 
to  wear  between  hubs  and  boxes,  etc.,  are  not  in  vertical  align- 
ment, bending  strains  are  induced.  Knuckle  joints  are  at  times 
made  flexible  transversely,  in  addition  to  the  vertical  flexibility, 
for  the  purpose  of  eliminating  the  bending  strains.  For  locomo- 
tives on  which  a  large  amount  of  s'de  play  is  allowed  to  accu- 
mulate, this  transverse  flexibility  is  of  great  value,  to  avoid  rod 
failures.  When  the  knuckle  joints  are  flexible  in  both  directions, 
the  value  of  L-f-r.  for  the  short  rods,  should  be  one  hundred  and 
ten  (no),  instead  of  one  hundred  and  sixty  (160),  given  in  No. 
3  (rods  as  struts).  tt         c  t- 

6.  Bendim;  Strains  Die  to  W  hippinc,  at  Hich  Speed.— tor 
main  rods  the  point  of  maximum  bending  strain  is  always  very 
close  to  six-tenths  of  the  length  from  crosshead  end.  This  state- 
ment is  based  on  the  examination  of  a  large  number  of  rod  de- 
signs The  section  at  this  point  may,  therefore,  be  taken  as  the 
governing  section.     For  side  rods  the  point  of  maximum  strain 

is  at  the  center.  ,     ,    • 

7  Simplification  of  Formul.f:  — .As  accurate  calculations  are 
rather  lengthy,  and  must  necessarily  be  based  on  conditions  rep- 
re<;enting  extremes,  simple  formuhe  giving  values  within  a  very 
small  per  cent,  of  those  obtained  by  the  more  accurate  method 
are  better  adapted  for  the  purpose  and  especially  useful  for 
checking.  The  basis  for  bending  strains  at  speed  is  centrifugal 
force  (F).  If  G  represents  the  weight,  considered  in  pounds, 
and  r  represents  the  crank  radius,  in  inches,  then 

Centrifugal     force     =     2Gr    3Gr    4Gr    sGr     for 

Number  of  revolutions  per  minute        265    325    375    4^0 
A  cubic  inch  of  steel  weighs  closely  .28.^3  pounds      Both  main 
and  side  rods  may  be  considered  as  having  a  uniform  section, 
equivalent  to  the  governing  section  and  extending  from  pin  to 
pin      This  assumption  is  accurate  for  side  rods,  but   for  main- 


rods  gives  stresses  at  high  speeds,  possibly  one  per  cent  higher 

than  those  found  by  the  accurate  method. 

If  A=:Governing  area  of  rod,  in  square  inches 

and  L^Rod  length,  center  to  center  of  pins,  in  inches, 

then   G=.2833  AL 

and  Gr=i.2833  ALr. 

For  side  rods  the  l)ending  moment  M=:.I25FL. 

The    formula?   for   bending  moment    (M)    for  main   roi's  and 

side   rods,   at   the   assumed   .sjieeds,   are   noted   in   the   following 

tabulation : 
Revolutions  per  minute      263  325  375  420 

"M"  for  main  rods.  .0.36.ALV  .oss.AL'r  .073.'\L'r  .ogrAL^'r 
'M"  for  !ride  rods..  .o-iALt  .io6AL-r  .i42AL*r  .l77AL-r 
From   the   above,   the   stress   due  to  whipping  action   may  be 

found  by  means  of  the  well-known  formula,  M-^5".l/=:Stress,  to 

wiiich  the  stress  due  to  end  .strains,  assumed  as  maxima,  must  be 

added.     The  sum  of  these  stresses  should  not  exceed  one-sixth 

of  the  ultimate  tensile  strength  of  the  steel. 


6000 


8000 


6000 


CHECKING     FORMULAE. 


.Ml    measurements   are   given   in    inches  and   pounds. 

.\  =  .\rea   of  section   considered. 

a  —  Width    ot     section    considered. 

I)  =  Depth  of  section  considered. 

C|  =  Max.   compression   unit   stress   for   transverse   bending. 

Cj=Max.    compression   unit    stress   for   vertical   bonding. 

c  =  c,  —  c    =::   coefHcients. 

d  =  Cylinder    diameter. 

L  =  Length   of  rod   from  centre  to  centre  of  pins. 

M  =  Bending  moment. 

P  =  Max.    compression    strain    acting    at    end    of    rod. 

p  =  Max.  boiler  pressure. 

Q^  Cylinder  pressure  =  0.7854  d'  p. 

K  :=  Radius  of   driving   wheels. 

r  =  Ra<lius   of   crank. 

RG  —  Radius    of    gyration    of   section    —    axis    horizontal. 

ry  =;  Radius  of  gyration  of  section  —  axis  vertical. 

S  —  Stress   —   and    where   used   in    formula;   must   not   exceed   one-sixth   of 

ultimate   strength   of  the  steel, 
s  —  .\mount  of  horizontal   offset  in   rod. 

SM  =  Section   modulus   of   section    considered  —   axis   horizontal. 
SHI  =z  Section   modulus   of   section    considered   — •   axis  vertical. 
,'(■=  Weight  on   pairs  of  drivers  actuated   through   rod  considered. 
Main   rod  area  must   not  be   less   than   P  -t-    10,000  lbs. 
For  main  rods  P  =;  O. 

'0.3  WR 

For   side    rods   P    ~   

r 
To  determine  Cjand   C      calculations   should   be   based   on   a   section  half 
wav   between    rod   pins. 

For  transverse  bending  in   rods  having  knuckle  pins  flexible   transversely 


1    — 


PL« 


675.000,000    A    rg^ 
For  all   other   rods 

P 


PL* 


1.200,000,000  A  rj/2 
For  vertical  bending  in  all   rods 
P 


c- 


PL* 


300,000,000  A  RG* 
Values   for  C,  and   C,  can   also  be   taken    from  tables   in   "Kent's   Pocket 
I!ook"  under  heading  "Merriman's  Rational   Formula  for  Columns." 

For"  rods  without   offset   the   larger  value   of   C,  and   C    should  be   taken 


Ps 


equal    to    S. 

For   rods  with   offset   the   larger   value   of   C    -| ana  Cj    should  be 

sm 
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Second — 


S  =  c- 


AL»r 
.SM 


+  c    P 


\   A       sm  / 


Main  Rod 
Side  Rod 


The  calculations  should  be  based  on  a  section  located  at  a  distance 
06  L  from  crosshead  pin  for  main  rods,  and  half  way  between  pins  for 
side   rods. 

VALUES    OF    C    AND    C 

Kev.    Per    Min.  265  325  375  420 

C=  0.036  0.055  0.073  0.091 

C,=  0.500  0.500  0.400  0.300 

C=   0.071  0.106  0.142  0  177 

C,=  0.500  0.500  0.500  0.500 

The  coefficients  selected  -should  correspond  with  the  highest  number 
(if   revolutions   per   minute   which   the   locomotive   can   make. 

If   this   cannot   be    determined,    use  .,.     .^ 

»iO  R.P.M.    for   high   speed   passenger  locomotives.  ■  ■■.:<  t  -^ 

.iio  R.P.M.    for    passenger   and    high    speed    freight   locomotives. 
o25  R.P.M.   for   all   other    locomotives. 

\'ery  simple  rules  for  rods,  without  offset,  and  having  bodies  with  rect- 
angular   section,    based    on    the    above    theory,    follow. 

Fi  rst — 

.Stress  is  less  than  one-sixth  of  ultimate  strength  of  the  steel  if  "L"  is 
less  than  46  "a"  or  23  "b"  and  if  ".\"  is  more  than  "P"  divided  by  one- 
eighth    of   ultimate    strength    of   the    steel. 

Second — 

L'r  P 

S=C, f-  c  — 

b  A 

VALUES  OF     r„     AND  C, 

Rev.  Per  Min.                      265                       325  375  420     '• 

Cj=   0.22                      0.33  0.44  0.55    " 

C,=  0.50                    0.50  0.40  0.30 

C,=  0.43                     0.64  0.85  l.Ofi 

C  I-  0.50                      0.50  0.50  0.50 


Main  Rod 


Side    Rod 


The  allowable  stresses  for  the  various  sections  of  rod  ends  are  given 
in  connection  with  the  diagrams  above,  ixcept  where  thickness  of  sec- 
tion is  indicated  by  the  letter  "b."  The  figures  denote  maximum  stress 
allowed  under  end  load  "P."  If  the  minimum  areas  of  the  two  members 
difter,    take    double    the    lesser    area    for   "A." 

The  minimum  area  at  points  indicated  by   letter  "b"  should  be — 

PX 

For  main   rods —     A  = 


F'or  side   rods- 


A=:  — 


30,000  b 
PX 


60,000  b 
In   which   "X"   is  the   average  diameter  of  eye   or  average  spread  of  jaw 
iiicmhers. 

Disiussiou. — This  report  was  most  appreciatively  received  by 
the  memher.K,  and  much  vahiahle  experience  followed  in  the  dis- 
cussion. The  most  interesting  features  of  the  latter  were  in 
regard  to  the  relative  merits,  or  immunity  from  breakage  of  I 
section  and  rectangular  section  rods,  and  the  practicability  of 
forging  fluted  rods. 

In  this  latter  connection  F.  F.  Gaines  (C.  of  Ga.)  said  that 
he  is  developing  a  scheme  to  remedy  the  difficulty  suggested  by 
H.  T.  Bentley  (C.  &  N.  W.)  of  being  obliged  to  mill  out  the 
very  best  part  of  a  new  rod  to  obtain  the  channel.  Mr.  Gaines 
explained  that  he  has  a  forging  press,  a  veiy  slow  action  hy- 
draulic machine,  which  works  the  metal  to  the  center  and  ex- 
pected to  obtain  very  satisfactory  rods  by  itt  use. 

J.  A.  McRae  (M.  C.)  said  that  he  had  discarded  1  .section 
rods  for  all  low  speed  engines,  such  as  those  engaged  in  freight 
service,  the  practice  being  to  smooth  forge  them.  This  accom- 
plishes the  purpose  of  not  cutting  out  the  good  metal,  and  the 
speaker  added  tiiat  they  have  obtained  very  good  results  from 
rectangular    forged    rods.  :;      .  rv.:- 

President  C.  E.  Fuller  mentioned"  that  tTie  tiuestion  of 
forged  fluted  rods  is  a  very  old  one,  it  being  done  with  light 
engines  when  he  was  connected  with  the  Central  Vermont  Rail- 
road in  i8g2.  A  large  number  of  its  engines  were  equipped 
with  fluted  rods,  forged  without  any  machinery  other  than  the 
bush  centers.  The  results  were  excellent,  but  whether  they 
would  carry  out  with  the  heavier  type  is  a  question,  as  the  rod 
is  now  .so  much  heavier  and  larger  that  it  would  make  quite 
heavy  forging. 

D.  R.  MacBain  (L.  S.  &  M.  S.)  said  that  after  considerable 
experience  on  the  New  York  Central  lines  with  the  various 
types  of  rods,  fluted  and  otherwise,  tiie  conclusion  has  been 
practically  reached  that  for  all  slow  speed  engines  the  rectangu- 
lar section  is  by  far  the  best  proposition.    -•..-.    -^fj^^^^v 

U.  Patterson  (G.  T.)  stated  that  a  great  deal  or  trouble  had 
been  in  evidence  on  his  road  with  Tuted  rods  breaking,  and  the 
rectangidar  rod  was  substituted.  He  is  confident  that  the  latter 
will  give  much  better  service. 

Mr.  Kiesel  in  closing  the  discussion  requested  the  various 
members  of  the  association  to  let  the  committee  hear  from 
them  by  Feb.  12,  after  they  have  had  a  chance  to  look  the 
report  over  more   thoroughly  and   compare   it   with   their   own 


practice,  and  to  advise  the  committee,  particularly  whether  they 
consider  the  stresses  allowed  in  the  report  as  checking  stresses 

are  too  high.    %  7    •-">'•■ ''^'^ 


DESIGN  CONSTRUCTION  AND  INSPECTION   OF  LOCO- 
MOTIVE BOILERS 


Mr.   Seley   reported   for   the   committee   as   follows : 

rhe  committee  is  unable  to  present  a  written  report  on  ac- 
count of  late  date  of  promulgation  by  the  commission  of  the 
boiler   inspection   rules. 

Last  year,  due  to  legislation  in  Congress,  it  was  thought  wise 
for  the  association  to  put  itself  on  record,  so  far  as  it  could 
out  of  convention,  in  regard  to  getting  out  l  set  of  rules  cov- 
ermg  minimum  requirements  of  boiler  inspection.  1  he  com- 
mittee met  and  got  out  sucii  a  set  of  rules,  and  sent  them  out 
in  a  circular  dated  September  8,  1910.  Thcte  rules  were  sub- 
mitted to  the  membership.  They  concluded  with  a  request  for 
an  informal  ballot  to  get  the  mind  of  the  Association,  and  they 
were  carried  practically  unanimously,  the  negative  votes  being 
insignificant  in  number,  i  hese  rules  were  br{)ught  to  the  no- 
tice of  those  handling  the  legislation,  and,  after  the  law  had 
been  passed  the  railways  were  invited  by  the  chief  boiler  in- 
spector to  send  representatives  to  a  conference  at  Washington 
to  discuss  the  matter  of  the  rules,  and  a  Conference  Committee 
of  mechanical  officers — appointed  as  a  sub-conmiittee  of  the  Spe- 
cial Committee  on  Relations  of  Railway  Operation  to  Legisla- 
tion— discussed  the  matter  with  the  inspectors  and  the  repre- 
sentatives of  the  employees,  arriving  at  a  set  of  rules  with 
which  you  are  probably  familiar  tlirough  Hubetin  No.  17  of  the 
Special  Committee.  I  hose  rules  were  revised  and  linally  acted 
upon  at  a  hearing  before  the  Interstate  Commerce  Commission 
on  May  29,  and  were  issued,  with  the  ruling  of  the  Commis- 
sion, under  date  of  June  2,  1911,  and  they  have  been  distributed 
to  the  railways. 

This  ruling  of  the  Commission  and  the  rules  which  have  been 
materially  changed  from  those  in  the  above-mentioned  Bulletin, 
No.   17,   are  given   as   follows : 

Whereas  the  lifth  section  of  the  act  of  Congress  approved  February  17, 
IHII,  entitled  "An  act  »o  promote  the  safety  of  cmj>loyees  and  travelers 
upon  railroads  by  comi»elling  common  carriers  engaged  in  interstate  com- 
merce to  equip  their  locomotives  with  safe  and  suitable  boilers  and  appur- 
tenances thereto,"  provides,  among  other  thing.-,  "that  each  carrier  subject 
to  this  act  shall  hie  its  rules  and  instructions  for  the  insjieclion  of  locomo- 
tive boilers  with  the  chief  inspector  within  three  months  after  tlie  approval 
of  this  act,  and  after  hearing  and  a)iproval  by  the  Interstate  Commerce 
Commission,  such  rules  and  instructions,  with  such  modifications  as  the 
commission  requires,  shall  become  obligatory  upon  such  carrier:  Proz'idtd, 
hou-ercr.  That  if  any  carrier  subject  to  this  act  shall  fail  to  file  its  rules 
and  instructions  the  chief  ins|)ector  shall  prepare  rules  and  instructions  not 
inconsistent  herewith  for  the  inspection  of  locomotive  boilers,  to  l»e  ob- 
served by  such  carrier;  which  rules  and  instructions  being  approved  by  the 
Interstate  Commerce  Commission,  and  a  copy  thereof  being  served  on  the 
president,  general  manager,  or  general  superintendent  of  .,uch  carrier,  shall 
be  obligatory  and  a  violation  thereof  punisht-d  as  hereinafter  provided." 
and 

V\'hereas  at  the  expir,ition  of  the  period  of  three  months  after  the 
approv.il  of  said  act  many  of  the  common  carriers  subject  to  the  pro- 
visioiis  thereof  had  failed  to  file  their  rules  and  instructions  tor  the  in- 
spection  of  locomotive   boilers   with  the  chief   inspector;   and 

Whereas  the  chief  inspector  thereupon  proceeded  to  prepare  for  submis- 
sion to  the  Interstate  Commerce  Commission  for  its  approval  rules  and 
instructions  for  the  inspection  and  testing  of  locomotive  boilers  and  their 
appurtenances  for   such   carriers  so   failing   to   file   the   same;   and 

Whereas  upon  due  notice  there  cime  on  a  hearing  before  the  Interstate 
Commerce  Commission  in  the  matter  of  the  approval  and  establi.-.hment  of 
the  rules  and  instructions  prepared  by  the  said  chief  inspector,  on  the 
20tli   d.iy  of  May,   1911;   and 

Whereas  such  carriers  as  had  filed  their  rules  and  instructions  for  tUe 
inspection  and  testing  of  locomotive  boilers  and  their  appurtenances  with 
the  chief  inspector  within  three  months  after  the  passage  of  said  act  asked, 
through  their  representatives  at  said  hearing,  that  such  of  .said  rules  and 
instructions  which  did  not  fulfill  the  requirements  of  the  proposed  rules 
and  instructions  prepared  by  the  chief  inspector  be  modified  to  the  extent 
necessary  to  conform  thereto,  and  that  such  of  said  rules  and  instructions 
as  prescribed  a  higher  standard  than  that  required  by  the  rules  and  instruc- 
tions prepared  by  the  chief  insj)ector  be  regarded  as  withdrawn  from 
consideration,  and  joined  in  a  reque.st  that  such  rules  and  regulations  as 
had  been  prejiared  by  the  chief  inspector  and  approved  by  the  Interstate 
Commerce  Commission  be  established  with  uniformity  for  them  and  all 
other  carriers  subject  to  the  act;   and 

Whereas  at  the  hearing  aforesaid  the  rules  and  instructions  prepared 
by  the  chief  inspector  were  submitted  to  the  Commission  for  its  approval 
and  all  parties  appearing  at  said  hearing  were  fully  heard  in  respect  to  the 
nir.tters  involved,  and  said  proposed  rules  an<l  instructions  having  beeo 
fully  considered  by  the  Commission: 

}l  is  ordered.  That  said  rules  and  instructions  for  the  inspection  and 
testing  of  locomotive  boilers  and  their  appurtenances,  as  follows,  be.  and 
t'le  fame  are  hereby,  approved,  and  from  and  after  the  1st  day  of  July, 
I*)!!,  shall  be  observed  bv  each  ami  tverv  common  carrier  sub'ect  to  the 
I'rovi'ions  of  the  act  of  Coneress  aforesaid  as  the  minimum  requirements: 
P'-o7-idcd.  That  nothing  herein  contained  shall  be  construed  as  prohibiting 
anv  Carrie-  from  enforcing  addititmal  rules  and  instructions  not  incon- 
sistent with  the  foregoing,  tending  to  .a  greater  degree  of  precaution  against 
accidents: 

Flurs  to  he  removed. — .Ml  flues  of  twilers  in  service,  except  as  otherwise 
provided  shall  br  remov-d  at  I*"ast  once  rverv  three  vears.  and  a  thorough 
examination  shall  be  made  of  the  entire  intcior  of  the  boiler.  ,^f'eT  flues 
are  taken  out  the  inside  of  the  boiler  must  have  the  scale  removed  and  he 
thorouphlv  cleaned.  This  period  for  the  removal  of  fines  may  be  extended 
upon    application    if    an    investigation    shows    that    conditions   warrant    it. 

Method  of  testing  rigid  holts. — The  inspector  must  tan  each  holt  and 
determine  the  broken  bolts  from  the   sound  or  the  vibration  of  the   sheet. 
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If  stay-bolt  tests  are  made  whtn  the  boiler  is  filled  with  water,  there 
must  be  not  less  than  50  pounds'  pressure  on  the  boiler.  Should  the  boiler 
not  be  under  pressure,  the  test  may  be  made  after  draining  all  water  from 
the  boiler,  in  which  case  the  vibration  of  the  sheet  will  indicate  any 
unsoundness.     The  latter  test  is  preferable. 

Flue  pings. — Flue  plugs  must  be  provided  with  a  hole  through  the  center 
not  less  than  three-fourths  inch  in  diameter.  When  one  or  more  tubes 
are  plugged  at  both  ends  the  plugs  must  be  tied  together  by  means  of  a 
rod  not  less  than  five-eighths  inch  in  diameter.  Flue  plugs  must  be  re- 
moved and  flues  repaired  at  the  tirst  point  where  such  repairs  can  properlji 
be  made. 

Leaks  under  lagging. — If  a  serious  leak  develops  under  the  lagging,  an 
examination  must  be  made  and  the  leak  located.  If  the  leak  is  found  to 
be  due  to  a  jvack  in  the  shjll  or  to  any  other  defect  which  may  reduce 
safety,  the  boiler  must  be  taken  out  of  service  at  once,  thoroughly  reiiaired, 
and  reported  to  be  in  satisfactory  condition  before  it  is  returned  to  service. 

The  order  is  pretty  clear.  Without  having  had  any  legal  ad- 
vice in  the  matter  1  will  say  that  as  I  understand  it  the  rail- 
ways that  have  filed  rules  have  withdrawn  them,  and  all  the 
railways  in  the  country  will  work  under  the  set  of  rules  which 
are  attached  to  the  order.  In  our  own  case  we  will  make  these 
rules  supplement  the  rules  of  the  railways  for  a  reason  which 
will  appear  later.  The  changes  in  the  rules  which  are  issued 
with  the  order,  as  compared  with  those  which  were  handed  to 
the  Commission  at  the  hearing,  are  in  the  arrangeineiit  of  the 
rules  in  regard  to  the  numbering  of  thetn ;  tliere  are  two  minor 
changes  in  the  wording,  and  one  change  in  the  arrangement,  the 
Accident  Report  Rule  being  moved  from  its  location  in  the  for- 
mer set  of  rules.     None  of  these  are,  I  believe,  objectionable. 

The  order  of  the  Commission  includes  copies  of  the  report 
forms.  It  is  desired  that  the  railways  print  their  copies  of  the 
monthly  and  annual  reports  of  the  identical  size  and  the  same 
arrangement  as  in  the  samples  in  order  to  have  a  similarity  ot 
reports  for  convenience  of  filing.  There  is  no  size  given  for 
the  Quarterly  Inspection  Report  or  Cab  Card.  A  number  of 
us,  however,  are  of  the  opinion  tliat  it  is  desirable  to  print  it 
half  the  size,  of  the  other  standard  reports,  which  are  6  in.  x 
9  in.,  and  half  of  that  would  be  4'^  in.  x  6  in.  Some  of  our 
Chicago  roads  are  working  towards  a  standard  card  holder,  so 
as  to  get  it  a  matter  of  commercial  manufacture  in  large  quan- 
tities and  at  cheaper  prices.  The  report  also  includes  a  Speci- 
fication Card  for  locomotives,  which  will  keep  our  mechanical 
engineers  busy  figuring  out  the  dimensions  and  the  strengths 
of  present  locomotives.  The  order  concludes  with  a  copy  of 
the  law. 

Rule  12  reads  as  follows:  "Any  boiler  developing  cracks  in 
the  barrel  shall  be  taken  out  of  service  at  once,  thoroughly  re- 
paired, and  reported  to  be  in  satisfactory  condition  before  it  is 
returned  to   service." 

As  I  would  interpret  that  rule :  These  reports  arc  our  own, 
and  we  are  not  required  to  report   repairs  to  the  inspectors. 

Tesing  Boilers:  Rule  17  to  20.  These  rules  cover  the  annual 
test,  and  there  are  a  great  many  items  in  the  report  which  have 
to  be  filled  in. 

The  monthly  and  the  annual  forms  of  reports  have  diagrams 
on  their  backs  for  filling  in  as  to  defective  stay-bolts,  but  these 
are  only  the  bolts  which  are  allowed  to  run ;  therefore,  any 
railway  which  desires  to  have  a  complete  lecord  of  its  stay 
bolts  will  have  to  maintain  its  present  boiler  inspection  forms, 
provided  such  forms  carry  with  them  diagrams  of  the  broken 
stay-bolts.  In  our  own  case  we  will  retain  our  Rock  Island 
form  and  do  our  work  just  the  same  as  we  have  heretofore,  sup- 
plementing  it   with  the   government   requirements.     • 

DisctLssion. — It  was  very  clear  that  this  important  Federal 
law  is  expected  to  result  in  considerable  embarrassment  to 
many  of  the  railroads  before  a  smooth  and  satisfactory  work- 
ing has  been  attained  wherein  all  of  the  provisions  n^ay  be 
carried  out  without  delaying  the  handling  of  power.  Many 
of  the  disputed  points,  however,  were  cleared  up  by  Mr.  Seley 
in  closing  the  discussion. 

D.  F.  Crawford  (Penn)  said  that  everything  possible  should 
be  done  in  good  faith  to  co-operate  and  assist  the  Federal  and 
the  State  inspectors.  He  feels  that  it  is  i  ossible  to  do  a  great 
deal  with  the  gentlemen  on  the  various  State  commissions  to 
get  them  to  adopt  and  use  a  Federal  quarterly  inspection  card 
as  covering  the  whole  situation,  the  reports  to  be  sent  to  the 
commission  as  may  be  decided  by  the  various  legal  departments. 
Mr.  Crawford  added  that  inasmuch  as  the  Federal  Inspection 
Rules  become  effective  July  i,  time  does  not  permit  to  refer 
the  question  of  the  size  of  the  cab  cards  to  the  Committee  on 
Standards,  and  moved  that  the  association  adopt  as  recom- 
mended practice  the  size  3  in.  by  5  in.,  the  library  card  size 
which  will  enable  a  copy  to  be  kept,  if  dcsiied,  in  the  regular 
card  catalogue  tile,  which  motion  was  put  and  carried. 

R.  D.  Smith  (K.  &  A.)  mentioned  that  no  particular  trouble 
has  been  experienced  on  his  road  in  carrying  out  this  law, 
which  is  practically  that  of  New  York  State  under  which  he  is 
operating,  saying  in  part: 


As  I  read  this  law,  we  will  be  obliged  to  have  the  certificates 
in  the  cab  under  glass,  the  same  way  that  we  now  carry  the 
certificate  of  the  New  York  State  inspection.  It  would  seem 
to  mc,  and  I  hope  that  some  time  action  will  be  taken  by  this 
Association  to  that  end,  that  it  would  be  a  good  thing  in  some 
way  to  have  the  federal  laws  supersede  the  state  laws.  Our 
roundhouse  clerks  are  notaries  public  and  the  inspectors  go  be- 
fore them  and  make  out  their  inspection  reports,  and  they  are 
sworn  to  and  forwarded  in  the  regular  way.  This  is  not  done 
at  one  time,  but  it  is  a  continuous  performance.  It  goes  on 
daily,  and  it  goes  on  at  night  as  well  as  in  the  day  time.  In 
engine  houses  where  we  have  a  large  number  of  engines  the 
night  c!erks  are  notaries  as  well  as  the  day  clerks.  The  copy 
of  the  law  did  not  reach  my  desk  until  just  as  I  was  leaving 
the  office,  and  I  am  not  familiar  with  the  time  which  we  are 
to  be  given  to  fill  out  the  specification  cards  for  boilers.  Ut 
course,  those  of  us  who  have  had  engines  running  in  the  State 
of  New  York  can  get  copies  of  those  specification  cards,  which 
will  make  very  much  less  work  tlian  stated  by  Mr.  Seley  is 
necessary,  but  I  do  know  how  much  time  we  have  in  which 
to  file  these  cards. 

The  report  was  also  discussed  by  Messrs.  Haig  (A.  T.  &  S. 
F.),  Enright  (D.  &  R.  G.),  E.  A.  Miller  (N.  Y.  C.  &  St.  L.), 
and  other  members,  which  brought  out  a  clearer  understanding 
of   the   requirements. 


MINIMUM  REQUIREMENTS  FOR  HEADLIGHTS 


The  committee  has  gotten  together  considerable  informa- 
tion on  this  subject  from  railways  and  also  a  great  deal  of 
data  concerning  tests  en  various  headlights  made  at  Purdue 
University,  and  some  tests  of  a  number  of  headlights  which 
were  made  at  the  United  States  Eureau  of  Standards.  This 
data  is  rather  conflicting,  and  the  committee  would  ask  to 
be  continued  for  another  year,  hoping  at  that  time  to  submit 
a  full  report  to  the  convention.     The  request  was  granted. 


REVISION  OF  STANDARDS 


Com.mitee  :--T.  W.  Dcmarest,  J.  D.  Harris,  H.  T.  Bentley. 
[No  report   was  presented  by  this  committee.] 


SAFETY    VALVES 


The  report  of  this  committee   was   received   too   late    for   ap- 
proval and  will  be  presented  next  year. 


ADVISORY-TECHNICAL 


Committee— (J.  VV.  Widen,  chairman;  A.  W.  Gibbs  and  W. 
A.  Nettleton. 

A  progress  report  was  made  by  the  chairman,  who  stated  that 
many  sul)jects  were  under  consideration  and  that  a  report 
would  be  made  on  them  nc.\t  year. 

[Abstracts  of  reports  an<l  discussif)n  on  the  following  sub- 
jects will  appear  in  the  August  issue:  Smoke  Preventing  De- 
vices for  Firing  Up  Locouiotives  at  Terminals;  Flange  Lubri- 
cation: Best  Method  of  Treating  Water;  Best  Construction  of 
locomotive  Frames;  Piston  and  Crosshcads,  and  Steel  Tires. 
— Ei).] 


Railways  of  the  World  in  1909. — The  Archiv  fiir  Eisen- 
bahimrscn  has  issued  its  regular  yearly  railway  statistical  state- 
ment covering  the  railways  of  the  world.  Its  latest  figures  are 
for  the  year  19C9  and  show  the  mileage  of  North  America  to  be 
277,015  miles,  Europe  20.1,904  miles,  Asia  61,800  miles,  South 
America  4-^'3-^  miles,  Africa  20,809  miles  and  Australia  18,849 
miles.  This  indicates  that  more  than  one-half  the  total  railway 
mileage  of  the  world  is  found  in  North  and  South  America, 
North  .\merica  alone  having  over  10,000  miles  more  than  Europe 
and  Asia  combined,  notwithstanding  the  fact  that  the  latter  con- 
tinents have  1,250  million  inhabitants  as  against  115  million  in 
North  America. 

An  .\larm  for  Hot  Bkarings  consists  of  a  small  tube  and 
bulb  containing  mercury  so  arranged  that  rise  of  the  mercury 
due  to  temperature  closes  an  electric  circuit  and  rings  a  bell. 
The  apparatus  is  attached  to  the  bearing  in  a  box  2  in.  square. 
When  several  bearings  are  connected  an  ordinary  electric-bell 
indicator  can  be  used  to  show  which  is  becoming  hot. 


Master  Gar  Builders'  Association 


FOKTY-FIFTH    AnNUAI,    CONVENTION. 


AUSTRACTS    OF    THE    REPORTS    OF    THE    STANDING   AND  SPECIAL  COMMITTEES  AND  OF  THE   DISCl'SSION 

1  HEREON    AS    WELL   AS   THE   ACTION    TAKEN   IN    EACIl   CASE. 


The  president,  T.  H.  Curtis,  superintendent  of  motive  power 
of  the  Louisville  &  Nashville  Railway,  opened  the  45th  annual 
meeting  of  the  Master  Car  Builders"  Association  on  Young's 
Million  Dollar  Pier  at  Atlantic  City,  June  19th,  191 1.  After 
])rayer  by  the  Rev.  Dr.  Caldwell,  the  president  called  upon 
William  McWood,  the  oldest  ex-president  of  the  association, 
who  presided  in  1887  to  1890,  to  address  the  meeting. 

Mr.  McWood  spoke  briefly,  following  which  the  president  de- 
livered his  address,  forcibly  drawing  attention  to  the  great  im- 
portance of  several  subjects  that  were  to  come  before  the 
association  at  this  meeting,  as  well  as  suggesting  other  fea- 
tures that  siiould  be  considered  in  the  near  future.  This  ad- 
dress in  part  is  given  below. 

Safety  Appliances.— The  past  year  has  been  a  very  eventful 
one  in  the  history  of  this  Association  and  we  have  before  us 
for  immediate  consideration  several  very  important  subjects. 
I  he  twenty-fourth  annual  report  of  the  Interstate  Commerce 
Commission  contains  a  report  of  the  chief  inspector,  J.  W.,  Wat- 
son, in  the  summary  of  which  it  is  shown  that  in  the  year 
ended  June  30,  1910,  nearly  a  half  million  freight  cars  were  m- 
spected  and  a  little  over  5  per  cent,  were  found  to  be  defec- 
tive. When  comparing  these  figures  with  those  for  the  year 
ended  June  30,  1905,  in  which  about  one-fourth  of  a  million 
freight  cars  were  inspected  and  over  22  per  cent,  were  foiind 
to  be  defective,  we  have  the  comfort  of  knowing  that  an  im- 
provement was  made,  but  there  is  still  room  for  further  effort. 
Ihe  comparative  classified  table  of  defective  safety  appliances 
on  freight  cars,  for  the  year  ended  June  30,  1910,  as  to  couplers 
and  uncoupling  devices,  shows  over  S,ooo  defective  appliances. 
Over  1,500  of  these  defects  were  in  the  uncoupling  chains. 
These  could  have  been  practically  obviated  by  the  use  of  a 
first-class  chain  that  would  not  have  cost  over  15  cents.  Over 
2.000  more  of  the  defects  reported  could  have  been  righted 
within  an  average  of  one-half  hour's  time  for  each  defect,  and 
at  a  cost  of  not  over  50  cents  each.  Over  6,coo  cases  of  defects 
were  reported  in  handholds,  ladders  and  sill-steps.  Of  this 
number,  over  600  were  for  missing  sill-steps  and  nearly  4,000 
for  missing  handholds.  These  omissions  art  to  be  deeply  re- 
gretted. As  to  air  brakes,  over  16,000  cases  were  reported,  of 
which  over  6,000  were  for  brakes  cut-out  and  over  2,000  for 
cylinder  and  triple  valves  not  having  been  cleaned  within  the 
prescribed  time.  There  were  over  2,000  cases  of  release  rods 
missing.     These  rods  do  not  cost  over   10  cents  each. 

Of  the  16.C00  defects  cited,  10,000  of  them  could  have  been 
repaired  by  detaining  the  car  from  service  only  a  half  day  at 
the  most,  and  these  repairs  would  have  required  only  labor  and 
tiiey  would  not  have  required  the  services  of  large  shops  and 
machinery.  The  greater  portion  of  the  defects  mentioned  could 
have  been  obviated  by  greater  care  and  supervision,  and  this 
supervision  should  have  come  from  the  higher  officers.  They 
should  have  known  that  the  car  men  were  properly  instructed 
and  drilled  in  regard  to  the  importance  of  properly  applying 
and  maintaining  safety  appliances. 

The  matter  of  proper  application  and  maintenance  of  safety 
appliances  is  of  great  importance.  On  July  i,  191 L  the  United 
States  safety  appliance  standards  as  set  forth  in  the  order  of 
the  Interstate  Commerce  Commission  of  March,  191 1,  will  be- 
come effective.  While  these  standards  may  not  be  looked  upon 
favorably  by  some,  they  are  the  result  of  many  conferences  and 
hard  work  by  a  committee  of  inspectors  for  the  Interstate  Com- 
merce Commission  and  the  general  committee  of  railways  on 
.safety  appliance  standards,  composed  of  members  of  our  Asso- 
ciation, the  American  Railway  Association  and  others,  and  it  is 
to  be  hoped  that  every  effort  will  be  put  forth  on  the  part  of 
the  members  of  this  Association  to  familiarize  themselves  with 
these  standards  with  a  view  to  properly  applying  and  main- 
taining them.  .\nd,  furthermore.  I  urge  you  to  co-operate  with 
the  Interstate  Commerce  Commission  representatives,  and  by 
this  co-operation  the  object  of  the  law  will  be  attained  and  uni- 
formity will  be  the  result,  as  well  as  good  feeling  between 
all  concerned.  One  result  of  the  enforcement  of  the  safety  ap- 
pliance law  will  be  the  bringing  into  use  of  common  standards 


for  safety  appliances  for  all  classes  of  rolling  stock  equipment, 
regardless  of  the  ownership  of  the  equipment,  whether  it  be  a 
railway  company  or  a  private  car  line. 

M.  C.  B.  Standard  Coupler.— A  common  standard  in  railway 
equipment,  which  is  being  interchanged,  is  a  necessity — it  is  the 
need  of  to-day.  To  further  profit  by  a  common  standard  for 
equipment  it  is  earnestly  recommended  that  the  Master  Car 
Builders'  Association  speedily  adopt  a  standard  M.  C.  B.  car 
coupler,  and  that  this  coupler  must  be  standard  in  all  of  its 
parts,  and  every  railway  to  use  it  only.  The  day  of  experi- 
menting with  car  couplers  is  past,  the  state  of  the  art  has 
reached  its  maturity.  A  common  standard  foi  a  car  coupler  will 
reduce  the  great  number  of  repair  parts  that  are  now  required 
to  be  kept  in  stock  all  over  these  United  States  for  repairs  to 
the  great  number  of  different  styles  of  the  M.  C.  B.  car  coupler, 
which  is  now  a  standard  only  in  its  contour  lines.  In  brief,  the 
M.  C.  B.  coupler  of  to-day  is  standard  in  service,  but  inter- 
changeable only  as  a  whole,  as  the  various  makes  are  widely 
different  in  details  of  construction.  To  facilitate  the  prompt 
movement  of  traffic  and  also  raise  the  standard  of  efficiency 
and  reduce  the  cost  of  operation,  a  standard  M.  C.  B.  coupler 
is  a  very  present  need.  This  subject  of  a  standard  car  coupler 
was  earnestly  recommended  by  one  of  my  worthj-  predecessors 
in  his  address  to  our  Association. 

Car  Wheels. — The  day  for  small  or  light  capacity  freight 
train  cars,  as  well  as  passenger  equipment  cars,  is  about  past. 
So-called  heavy  or  large  capacity  cars  are  now  being  built  ex- 
tensively, and  some  have  been  in  operation  for  a  long  time.  In 
some  cases  the  strains  and  stresses  are  possibly  exceeding  the 
limits  of  safety  for  certain  kinds  of  material  that  have  been 
heretofore  commonly  used.  As  a  citation  I  will  mention  car 
wheels.  The  steel  car  wheel  is  now  considered  by  some  large 
railway  companies  to  be  a  necessitj'.  I  will  not  comment  on  the 
steel  car  wheel  or  on  the  different  kinds  or  makes  and  their 
mission  in  railway  equipment  of  to-day,  but  will  say  that  the 
time  is  at  hand  when  something  should  be  done  by  this  Asso- 
ciation in  prescribing  and  requiring  that  under  all  heavy  ca- 
pacity cars  an  efficient  and  suitable  car  wheel  must  be  used. 
The  common  cast-iron  car  wheel  of  a  grade  used  under  light 
cars  with  good  results  needs  to  be  materially  increased  in  its 
strength  and  stability  if  it  is  to  be  used  in  service  under  heavy 
capacity  cars  of  to-day. 

ConsoUdatioH. — For  several  years  the  subject  of  the  consoli- 
dation of  the  M.  M.  and  M.  C.  B.  Associations  has  been  under 
consideration.  Consolidation  is  a  subject  for  each  member  to 
give  sincere  consideration,  for  it  may  materially  affect  him.  In 
detail  of  subjects  the  two  associations  widely  differ,  and  yet 
both  locomotives  and  cars  are  used  in  the  same  train,  and  under 
the  same  management.  One  would  not  consider  a  detail  knowl- 
edge of  the  car  department  as  fitting  him  for  detail  service  in 
the  locomotive  department,  or  vice  versa.  We  now  have  two 
associations  to  deal  with  two  departments,  which  are  different 
in  detail.  In  the  .American  Railway  Association  the  railways 
have  the  consolidation  of  these  two  departi.ients ;  that  is,  the 
locomotive  and  the  car  department,  and  this  association  includes 
many  other  departments.  The  American  Railway  Association  is 
the  executive  head  of  all  associations  like  the  Master  Mechan- 
ics' Association,  Master  Car  Builders'  Association  and  others, 
and  therefore,  it  may  not  be  wise  or  necess?ry  to  effect  a  con- 
solidation of  the  M.  M.  and  M.  C.  B.  Association,  especially  as 
one  of  the  associations  that  would  form  a  part  of  the  consoli- 
dation is  not  executive,  and  the  other  is  not  executive  except  in 
a  limited  degree. 

If  these  two  associations  are  consolidated  and  possibly  called 
American  Railway  Mechanical  Association,  a*  suggested,  it  will 
be  composed  largely  of  the  men  that  are  now  members  of  these 
two  associations.  This  would  possibly  he  very  satisfactory  to 
the  men  occupying  the  higher  positions  in  railway  service,  but 
there  would  probably  soon  be  formed  two  other  associations, 
one  of  the  subordinate  heads  of  the  locomotive  department,  and 
the  other  the  subordinate  heads  of  the  car  department,  .\ni. 
these  two  associations  would  take  up  separately  in  detail  those 
subjects  that  are  close  to  the  trade  in  whicn  they  are  earning 
their  livelihood,  the  same  as  the  master  boilei  makers  and  mas- 
ter blacksmiths  now  consider  subjects  in  detail  that  are  close 
to  their  trade.    This  subject  of  consolidation  needs  much  carc- 
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ful    tliought    and    consideration    on    your    part,    and    al'    matters 
should  be  fully  weighed  before  any  dermite  I'Ction  is  taken. 

ASSi^CIATION  BUSINESS 

Secretary  Tayk>r  reportetl  that  there  were  now  422  active 
nienibers.  361  representative  nienii)ers,  13  associate  members 
and  19  life  memlK'rs,  giving  a  total  niembciship  of  815.  The 
number  of  cars  reported  in  the  association  was  2,464,530,  an 
increa>e  of  nearly  166,000  during  the  year.  The  treasurer's  re- 
port showed  a  balance  of  $7.3[)  for  the  tr.in>acti<jns  of  the  year 
and  a  surplus  fund  amounting  now  to  $i,i_'6.J().  The  annual 
dues  were  fixed  at  $4  per  vote. 

1  he  name  of  Prof.  E.  C.  Scliniidt^  University  of  JUino.s,  was 
pre.ventetl  fur  associate  membership,  and  J.  \\  .  Marden  (B.  & 
M.)  and  J.  \\ .  I'lemming  (C.  &  O.)  were  proposed  for  life 
nie'iibership. 

Under  t!ic  l.ead  of  luw  lnisines>  !•'.  \\  .  Ilrazier  (  N.  Y.  C. ) 
spoke  ni'ist  strongly  concerning  the  work  of  the  committee  ap- 
pointed to  represent  the  association  before  the  Interstate  Com- 
merce Conmiission  on  the  subject  of  .safety  appliances,  mov- 
ing tl-.at  a  vote  of  sincere  thanks  !).■  extciuled  to  them  for  their 
laborious  duties  and  the  very  pleasant  way  in  whicii  they  repre- 
sented the  association  and  brought  about  good  feelmg  between 
the  government  and  the  railways.  Ibis  motion  was  carried 
unanimously  by  a  rising  vote.  This  committee  consisted  of  T. 
H.  Curtis,  A.  W.  Gibbs,  €..  E,  l-"uller,  C.  A.  Seley  and  J.  F. 
Deems. 

If.  Jl.  \aaghan  ( C.  l'.  R. )  reipusted  that  the  association  es- 
tablish a  standard  or  limit  for  the  height  of  the  running  board 
on  the  standard  dimension  box  car  and  moved  that  the  matter 
be  referred  to  the  Committee  on   Standards. 

During  the  discussion  it  was  brought  out  that  there  was  a 
standard  height  for  the  top  of  a  brake  shaft  and  a  standard 
distance  lietween  running  board  and  brake  wheel,  which  prac- 
tically made  the  standard  hoijjht  of  the  running  board.  This 
was  tinally  disposed  of  by  instructing  the  C'juuuittee  on  Stand- 
ards to  include  this  dimension  in  tlieir  report  ior  the  next 
year. 

G.  W.  Wildin  made  a  motion  that  the  matter  of  cleaning  of 
triple  valves  be  referred  to  tiie  Committee  on  interchange,  with 
instructions  to  prescribe  a  minimum  time  after  a  valve  had  been 
cleaned  when  the  owner  should  l)e  required  to  pay  for  another 
cleaning.  This  subject  was  given  considerable  discussion,  and  it 
appeared  that  the  trouble  was  due  to  improper  cleaning  at  vari- 
ous points,  and  it  was  suggested  that  the  name  of  the  road 
doing  the  cleaning,  as  well  as  the  date,  be  stenciled  on  the  valve 
so  tliat  the  source  of  tlie  improper  work  could  be  determined. 
It  was  tinally  moved  ami  carried  that  the  subject  of  cleaning 
triple  valves  be  referrid  to  the  conmiittee  on  train  brake  and 
sigiial  equipitient,  with  instructions  to  report  on  the  matters 
brought  up  during  the  discussion. 

ELECTION  OF  OFFICERS 


The  following  officers  were  elected:  President,  .\.  Stewart, 
Southern:  lirst  vice-president,  D.  F.  Crawford,  Pennsylvania; 
second  vice  president,  C  E.  Fuller,  Union  Pacific:  third  vice- 
presidettt,  M.  K.  P.arnum,  Illinois  Central;  treasurer,  J.  S. 
Lentz,  Lehigh  V.dley.  Executive  Committee — F.  \V.  Brazier 
(X  V.  C.  &  H.  R.i.  C.  A.  Schroyer  (C.  &  X.  W. )  and  .\ 
Kearney  (X.  &  \V.). 

SAFETY  APPLIANCES 


Committee: — Theo.  H.  Curtis.  C  P..  Your.g,  Henry  Bartlett, 
T.  M.   Ramsdell.   M.   K.   Barnum,  W.  O.  Thompson,  A.  LaMar. 

The  Committee  on  Safety  .Appliances  has  carefully  considered 
this  important  subject  in  the  limited  amount  of  time  that  it  has 
had  since  the  issuance  of  the  order  of  the  Iiterstate  Commerce 
Commission  in  the  matter  of  United  States  Safety  Appliance 
Standards,  dated  March  i.^,  1911,  which  is  a  modification  of 
the  original   order  issued   October   13,   igio. 


The  United  States  Safety  Appliance  Standards  prescribed  in 
the  Interstate  Commerce  Conmiission's  order  of  March  13,  191 1, 
must  be  applied  to  all  equipment  built  on  or  after  July   I,  191 1. 

As  to  applying  the  United  States  Safety  Appliance  Standards 
prescribed  in  the  Interstate  Commerce  Commission's  order  of 
March  13,  1911,  to  equipment  built  prior  to  July  i,  191 1,  the 
order  of  the   Commission  prescribed  the   following : 

"(a)  Carriers  are  not  required  to  change  the  brakes  from 
right  to  left  side  of  steel  or  steel-underfranie  cars  with  plat- 
form end  sills,  or  to  change  the  end  ladders  on  such  cars,  ex- 
cept when  sucii  appliances  are  renewed,  at  which  lime  they  must 
be  made  to  comply  with  the  standards  prescribed  in  said  order 
of  March   13,  1911. 

■■(b)  Carriers  are  granted  an  extension  of  live  years  from 
July  I,  191 1,  to  change  the  location  of  brakes  on  ail  cars  other 
tliaii  those  designated  in  paragraph  (a)  to  comply  with  the 
standards  prescrii)cd  in  said  order. 

■■(c)  Carriers  are  granted  an  extension  of  live  years  from 
July  I,  1911,  to  comply  with  tiie  standards  prescribed  in  said 
order  in  respect  of  all  brake  specifications  contained  therein, 
other  than  those  designated  in  paragraphs  (a)  and  (b),  on 
cars  of  all  classes. 

■■(d)  Carriers  are  not  required  to  make  changes  to  secure 
additional  end-ladder  clearance  on  cars  that  ha\e  10  or  more 
inches  end-ladder  clearance,  within  30  inches  of  side  of  car, 
until  car  is  shopped  for  work  amounting  to  practically  rebuild- 
ing body  of  car,  at  which  time  they  must  be  made  to  comply 
witii  the  standards  prescribed  in  sai('.  order. 

'■(e)  Carriers  are  granted  an  extension  of  live  years  from 
July  I,  191 1,  to  change  cars  having  less  than  10  inches  end- 
ladder  clearance,  within  30  inclies  of  side  of  car,  to  comply  with 
the  standards  prescribed  in  .said  order. 

■■(fi  Carriers  are  granted  an  extension  of  five  years  from 
July  I,  191 1,  to  change  and  apply  all  other  appliances  on  freight- 
tram  cars  to  comply  with  tfie  standards  prescribed  in  said  order, 
except  tli.it  when  a  car  is  shopped  for  work  amounting  to  prac- 
tically rebuilding  body  of  car,  it  must  then  he  equipped  accord- 
ing to  tile  standards  prescrif)ed  in  said  order  in  respect  to  hand- 
holds, running  boards,  ladders,  sill  steps  and  brake  staffs :  Pro- 
vided, that  the  extension  of  time  herein  granted  is  not  to  be 
construed  as  relieving  carriers  from  complying  with  the  pro- 
visions of  Section  4  of  the  .\ct  of  March  2,  1^93,  as  amended 
.\pril   I,    ih'96.  and   March   2,   K>o3. 

■■(g)  Carriers  are  not  re(|uire(l  to  change  the  location  of 
haiulholds  (except  end  handholds  under  end  sills),  ladders,  sill 
stejis,  brake  wheels  and  brake  stafifs  on  freight-train  cars  where 
the  appliances  are  within  3  inches  of  the  location,  except  that 
when  cars  undergo  regular  repairs  they  must  be  made  to  com- 
ply with  the  standards  nrescrijjed  in   said  order. 

■■(hi  Carriers  are  gr.Mited  an  extension  or  three  years  from 
July  I.  iQir,  to  change  passenger-train  cars  10  comply  with  the 
standards  prescribed  in  said  order." 

I  his   order  prescribes   the    following  standards.* 

'I  he  committee  recommends  that  the  Association's  standards 
for  safety  ajipliances.  Plates  19  to  tq-P,  be  withdrawn  and  that 
the  United   States  Safety  .Appliance   Standards  fie  substituted. 

Plates  i9-.\  to  19-P  contain  cuts  showrg  the  maimer  of  ap- 
plication of  safety  appiiances  to  the  various  types  of  cars  and 
these  plates  also  contain  texts  ])ertaining  -occifically  to  the  car 
illustrated  Ity  the  res))ective  plate.  The^e  texts  were  a  great 
hell)  to  car  inspectors  and  others  desiring  to  gain  information 
quickly,  and  it  is  recommended  by  the  cmimiittee  that  plates 
with  texts  of  the  United  States  Safety  Appliance  Sandards  Xo 
cover  the  various  types  of  cars  be  submitted  at  the  next  con- 
vention. 

(X^OTE. — The  drawings  for  Plates  io-.\  to  iq-P  arc  in  the 
hands  of  the  Interstate  Commerce  Commission,  and  it  is  ex- 
pected that  couies  will  be  received  in  time  to  distribute  at  the 
convention. — Secretary.^ 

Your  committee  recommends  tlt.il  designating  marks  for  cars 
equipped  with  the  United  States  Safety  .\ppiiance  Standards  be 
adopted. 

The  Interstate  Commerce  Commission's  order  prescribes  that 
all  cars  built  on  or  after  Jidy  i,  ion.  sh.ili  K-  equipped  with 
the  United  States  Safety  .Appliance  Standards,  whereas  there 
are  various  exceptions  in  the  case  of  equinmenl  built  prior  to 
July  T.  191 T,  it  will  be  necess.nry  to  have  two  designating  marks 
that  a  car  niav  readily  show  whetlier  it  comes  under  tlic  rules 
for  equipment  built  on  or  after  July  t,  iQir,  or  under  the  rules 
for   equipment   built  prior  to  July   t.   1911. 

The  committee  recommends  the  following  designating  mark 
for  cars  built  on  or  after  JuK    i.  t()ii  : 

UXTTED   ST.XTFS 
SAEETY-APPI.T  \XCES 
.STAXDARD. 
and  for  cars  built  nrior  to   luly  i.   tom — 

UXTTEn  STATES 
SAFETY-APPLIANCES 

'^hese  markings  to  be  used  on  each  side  of  car;  letters  to  be 

[Copies  may  be  olnaincd  npon   reauest  to  ttie  Sec.  Inter<rtate  Commerce 
Commission,  Wasliinpton.   D.   C. — Ed.l 
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not  less  than  tno  (2)  inches  in  hciglu,  with  one-half  ('/2)  nicii 
l.ar  or  staff  of  letter;  arranged  as  nearly  as  possible  to  the 
-pacing  and  arrangement  as  shown  above. 

Discussion. — Considerable  discussion  was  aroused  by  the  ne- 
cessity of  stenciling  the  words  "U.  S.  Safety  Appliances, 
Standard,"  on  the  cars  or  attaching  a  plate  10  the  same  etifect. 
;i  was  suggested  that  this  be  abbreviated  to  "U.  S.  S.  A/'  (6r 
that  an  insignia  or  seal  be  attached  whic''  would  mean  the 
-anie  thing,  and  take  up  nnich  less  room.  The  motion  to  this 
:  ttcct,  however,  was  defeated.  ;:■'■■  V'    r^^;\- 

The  matter  ot  distinguishing  between  cars  which  were  stand- 
ard in  all  particulars  and  those  wliich  during  the  ne.Kt  five 
years  will  be  allowed  to  be  operated  with  certain  alterations, 
aroused  considerable  discussion,  the  point  lieing  that  cars  which 
were  allowed  to  run  were  standard  within  tlie  meaning  of  the 
law.  It  was  finally  pointed  out  l)y  Mr.  Seley  that  at  the  end  of 
tive  years,  when  it  will  be  necessary  for  all  cars  to  be  entirely 
standard,  it  will  be  a  very  difficult  matter  to  take  out  those 
wliich  need  changes  unless  they  were  designated  in  some  par- 
ticular way,  and  that  it  was  an  understanding  with  the  U.  S. 
inspectors  that  this  distinction  would  be  made. 

The  report  of  the  committee  was  then  adopted. 

REVISION  OF  CODE  OF  TESTS 


Committee: — A.   J.   Cota,   Chairman;   J.    R.   Alexander,   F.   Ji.,; 
Schcttcr.  ;',;•":' 

Condition  of  Tests.     .:'.; -v'^.v  -.;■-■■' :- 

Coiistniction  uf  Rack. — Triple  valves  will  be  tested  on  a  rack 
repre^'eiuing  the  piping  of  a  one-lmndrtd  (,100)  car  train.  All 
i.i.>ck>,  angles  and  connections  will  be  as  nearly  as  possible  ideur 
tical  with  tliose  in  train  service.  The  rack  shall  conform  to  blue- 
print Xo.  0-11379  (Rev.  3-9-C9)  in  the  hands  of  the  committee, 
wliich  gives  the  proper  littings,  piping,  cylinders,  auxiliary  reser- 
voirs, main  reservoirs,  automatic  brake  valves,  etc. 

Ucscrzoir  Ca/'acity. — The  main  reservoir  capacity  shall  be  ap- 
lirn.ximately  57.CKX)  cubic  inches. 

Ihe  capacity  of  each  an.xiliary  reservoir  shall  be  such  as  will, 
with  a  pressure  di  70  pounds,  protluce  50  pounds  jjressure  in 
its  brake  cylinder  when  fully  equalized  in  service  application 
with  8  inches  piston  travel. 

Air  Supply. — Tlie  air  supply  for  the  test  rack  shall  be  obtained 
from  a  locomotive  type  of  air  compressor  having  a  capacity  of 
from  Ho  to  iJO  cubic  feet  of  free  air  per  minute.  1  he  com- 
pressor to  be  controUea  by  a  single  top-pump  governor  ad- 
justed to  maintain    1 10  pounds  main   reservoir  pressure. 

Brakc-pif-c  Frissurc. —  I'ests  will  be  made  with  a  brake-pipe 
pressure  of  70  pounds,  except  when  otherwise  specified. 

Brake-pit'C  Leakage. — With  brake-pipe  a;ui  auxiliary  reser- 
voirs charged  to  70  pounds,  the  section  of  branch  pipe  between 
the  cut-out  cocks  and  triple  valves,  also  the  triple  valves,  should 
be  tested   with  soap  suds  and  leakage  eliminated. 

Branch  pipe  cut-out  cocks  should  then  be  closed  and  brake 
valve  placed  in  lap  position  ;  brake-pipe  leak.-ge  should  then  not 
exceed  2  pounds  per  minute. 

Brake  Cylinders. — 1j rake-cylinder  packing  leathers  must  be 
maintained  in  good  condition  and  free  from  leakage. 

Piston  Traxcl. — All  tests  shall  be  made  with  8-inch  piston 
travel,  except  when  otherwise  specified. 

Construction  of  Trifle  \  "u/Trj.— Triples  must  be  so  constructed 
that  they  can  be  secured  and  operated  on  apparatus  conforming 
to  Diagram  Xo.  D-15611  (which  shows  triple  valve  end  of  auxil- 
iary reservoir,  branch-pipe  union  and  location  of  bosses  for  re- 
taining valve  p:pe.  witii  detail  dimensions  of  each  as  well  as 
detail  dimensions  between  these  parts  when  in  the  relative  po- 
sition they   would  occupy  if  triple  valve  were  in  place.) 

iniugcs  and  Recording  Instruments. — Tlic  auxiliary  reser- 
voirs, brake  pipe  and  brake  cylinder  of  the  ist,  25th.  50th,  75th 
and  lootli  brakes  shall  be  fitted  with  test  gauges.  All  gatiges 
must  be  calibrated  and  maintained  in  good  condition. 

Brake  Xo.  i  shall  be  fitted  with  two  recording  pressure 
gauges,  one  to  be  connected  to  tlue  brake-pipe  branch  pipe,  the 
other  to  tlie  ])rake  cylinder,  and  brake  Xo.  100  shall  be  fitted 
with   a   test  gauge  connected  to  the  brake   cylinder. 

The  attachment  of  electric  circuit  closers,  also  the  general 
arrangement  of  the  electric  circuit  wiring,  shall  be  as  shown  on 
Plates  A  and  A-i  (showing  construction  used  on  plant  at  Pur- 
due University. ) 

Repetition^  of  Tests. — Tests  shall  be  repeated  three  times  un- 
der the  same  general  condition,  a  record  being  taken  of  each 
test,  also  the  average  result  of  each  three  tests.  The  room 
temperature  at  the  time  of  the  tests  shall  be  recorded,  also 
humidity. 

7  iiple-z-alve  Essentials. — The  essentials  of  a  quick-action  triple 


valve    are :    first,    charging ;    second.    >ervice    appiicaton ;    third, 
graduation;   fourth,  release;   5th,  quick  action. 

Individual   Triple-Valve   Tests, 
no.   i.— charging  tests. 

Xot  less  than  three  triples,  selected  at  random,  shall  be  tested, 
as  follows : 

With  the  triple  valve  cut  out  at  the  branch  pipe  cut-out  cock; 
the  auxiliary  reservoir  empty ;  and  go-pouiul  brake-pipe  pres- 
sure maintained,  the  triple  valve  sliould  be  cut  in. 

A.  Under  these  conditions  the  auxiliary  reservoir  should  be 
charged  from  o  to  70  pounds  in  not  more  than  90  seconds  nor 
less  than  70  seconds.  -  ,.   .. 

B.  When  triple  is  in  normal  release  position,  the  auxiliary 
reservoir  should  be  charged  from  o  to  70  lb>..  in  not  more  than 
60  seconds  and  not  less  than  40  seconds. 

NO.    2. — service    APPLICATION    TESTS. 
Section  "A"— {To  determine   sensitiveness  to   Service   Appli- 
cation.) 

1.  Three  valves,  selected  at  random,  shall  be  taken  for  this 
test  and  each  tried  seiiarately.  They  will  be  tested  on  the  first 
brake  of  the  rack  using  tlie  brake  pipe  only  of  the  first  car  and 
locomotive,   having  the  engine  and   tender  brakes  cut  out. 

2.  These  triple  valves  should  apply  in  <erv.ce  wlien  the  brake- 
])ipe  i)ressure  is  reduced  by  direct  discharge  to  the  atmosphere 
through  an  orifice  which  will  reduce  brake-pipe  pressure  from 
70  to  60  pounds,  in  16  to  18  seconds,  with  brake  valve  and  triple 
valves  on  loccMuotive  and  first  brake  cut  out. 

3.  In  preparing  for  this  test,  insert  the  required  disk  in  union 
shown  on  Plate  H  with  all  cocks  closed,  after  which  open  cock 
C  and  start  test  by  <ipcning  cock  B. 

:f  Section   "/?." — (Graduating  Test.) 

I.  Three  valves,  selected  at  random,  shall  be  taken  for  this 
test  an<l  each  tried  separately.  They  will  be  tested  on  the  first 
brake  of  the  rack,  using  the  brake  pipe  only  of  the  first  car  and 
locomotive   having  the   engine  and   tender  brakes  cut   out. 

,2.  The  first  admission  to  the  cylinder  sho^ibl  be  made  with  a 
reduction  of  brake-pipe  pressure  not  exceeding   s  pounds;   each 
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succeeding  reduction  should  reduce  the  pressure  in  the  auxiliary 
reservoir  not  to  exceed  three  pounds,  until  equalization  takes 
place.  The  pressure  in  the  brake  pipe  should  not  be  more  than 
3  pounds  lower  than  the  equalized  pressure  in  the  brake  cylin- 
der and  reservoir  at  equalization. 

Section  "C."— (Holding  Test.) 

Three  valves  selected  at  random  will  be  taken  for  this  test 
and  each  tried  separately  on  the  first  brake  on  the  rack,  using 
the  brake  pipe  only  of  the  locomotive  and  the  first  car,  having 
the  triple  valves  cut  out  on  engine  and  tender.  The  one  brake 
will  be  applied,  admitting  as  nearly  as  may  be  15  pounds  into 
the  brake  cylinder  following  a  service  appiicaton.  Record  of 
pressures  in  the  auxiliary  reservoir  cyhnder  and  brake  pipe  will 
be  taken  as  follows : 

First.     At  completion  of  application. 

Second.     In  five  minutes. 

Third.     In  ten  minutes. 

Fourth.     In  fifteen  minutes. 

In  this  test,  when  a  constant  brake-pipe  pressure  is  main- 
tained, the  brake-cylinder  pressure  must  not  be  increased  more 
than  5  pounds  in  5  minutes. 

Section  "D."— (Release  test.) 

Three  triple   valves,    selected   at    random,   shall   be   taken    for 
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this  test  and  each  tried  separately.  They  will  be  tried  on  the 
first  brake  of  the  rack  using  the  brake  pipe  only  of  the  first  car 
and  locomotive  having  the  engine  and  tenuer  brakes  cut  out. 
When  the  triple  goes  to  normal  release  position  it  must  exhaust 
the  air  from  the  brake  cylinder  from  50  to  o  pounds  in  not  more 
than   15  seconds. 

When  the  triple  goes  to  retarded  release  position  it  must  ex- 
haust the  air  from  the  brake  cylinder  from  50  pounds  to  o 
pounds  in  not  more  than  40  seconds. 

NO.    3. — E.MERGENCY    APPLICATION     TESTS. 

(To   determine   sensitiveness   to  quick   action.) 

Three  triple  valves,  selected  at  random,  shall  be  taken  for  this 
test  and  tried  separately  on  the  first  brake  of  the  rack.  Dur- 
mg  this  test  the  locomotive  and  tender  triples  are  to  be  cut  out. 

Section  "A.' — These  triple  valves  must  give  a  quick-action  ap- 
plication when  the  brake-pipe  pressure  is  reduced  by  direct  dis- 
charge to  the  atmosphere  through  disk  with  a  14/64-inch  orifice. 

Section  "B." — These  triple  valves  must  not  give  a  quick- 
action  application  when  the  brake-pipe  pressure  is  reduced  by 
direct  discharge  to  the  atmosphere  through  a  disk  with  a  10/64- 
inch  orifice. 

Section  "C." — (Holding  Test.)  Three  triple  valves,  selected 
at  random,  shall  be  taker  for  this  test  and  tried  separately  on 
the  first  brake  on  the  rack. 

The  brake  will  be  appliea  ir.  viuick  action  b>  moving  the  brake- 
valve  handle  to  emergenrv  j-.-.-'vion  where  it  must  remain  until 
completion  of  test  for  the  pvrro.e  of  insuring  the  discharge  of 
all  brake-pipe  pressure.  Rccorii  A  pressure  in  auxiliary  reser- 
voir and  brake  cylinder  will  be  taken  as  follows : 

First. — At  completion  of  application. 

Second. — In  five  minutes. 

Third. — In  ten  minutes. 

Fourth. — In  fifteen  minutes. 

In  this  test,  the  auxiliary  reservoir  and  brake-cylinder  pres- 
sure must  not  show  a  reduction  of  more  than  5  pounds  in  5 
minutes.     '     ..  :  . 

Rack  Tests. 

NO.    4. — SERVICE    application    TESTS. 

Section  "A." — (Service  Equalization.) 

With  a  service  reduction  of  25  pounds  from  brake-pipe  pres- 
sure, a  brake-cylinder  pressure  of  not  less  tlian  48  pounds,  nor 
more  than  52  pounds,  must  be  obtained. 

Section  "B." — (Graduating   Test.) 

1.  A  reduction  of  5  pounds  in  brake-pipe  pressure  should  ap- 
ply lightly  the  100  brakes.  However,  the  brake-cylinder  pres- 
sure may  not  be  sufficient  to  show  on  all  test  gauges. 

2.  A  further  reduction  of  4  pounds  to  6  pounds  should  in- 
crease the  cylinder  pressure  of  all  brakes. 

3.  A  further  reduction,  making  a  total  of  25  pounds,  should 
equalize  the  pressure  between  the  auxiliary  reservoirs  and  brake 
cylinders. 

Section   "C." — (Service  application   time.) 

Brakes  will  be  applied  by  reducing  brake-pipe  pressure  10 
pounds. 

There  shall  not  be  more  than  25  seconds  difference  in  the  time 
of  obtaining  10  pounds  pressure  in  the  cylinders  of  the  ist  and 
looth  brakes. 

NO.     5. — E.MERGENCY    APPLICATION     TESTS. 

Section  ''A." — (Quick  action,  time  and  pressure.) 

The  lOoth  brake  must  be  applied  with  at  least  45  pounds  pres- 
sure in  6^  seconds  from  the  movement  of  the  brake-valve  han- 
dle to  emergency  position  and  at  least  55  pounds  in  7  seconds. 
1  he  final  maximum  pressure  in  this  test  must  not  be  less  than 
15  per  cent,  nor  more  than  20  per  cent,  above  the  pressure  given 
by  the  same  brake  in   full  service  application. 

This  test  will  also  be  made  to  determine  iluit  quick  action  is 
obtained  with  : 

First. — Four  inches  piston   travel. 

Second. — Twelve  inches  piston   travel. 

(Note. — The  object  of  this  test  is  to  secure,  as  nearly  as  pos- 
sible, uniformty  of  pressures  in  brake  cylinders  in  an  emergency 
application  and  uniformity  of  time  required  to  obtain  the  pres- 
sures ;  to  secure  a  minimum  length  of  stop  and  a  minimum  of 
shock  and  of  trains  parting.) 

Section  "B." — (To  determine  whether  quick  action  will  follow 
a  service  application.) 

Using  the  too  brakes,  make  a  service  reduction  such  as  will 
give  20  pounds  cylinder  pressure  on  the  first  brake.  Then  place 
the  brake-valve  handle  in  emergency  position,  which  should 
cause  quick  action  operation  of  all  triple  valves. 

The  pressure  in  the  first  cylinder  will  be  increased  or  de- 
creased by  steps  of  about  5  pounds  until  the  point  at  which 
quick  action  commences  or  ceases  is  determined. 

Section  "C." — (Quick-action  jumping  test.) 

With  brakes  Nos.  i.  2  and  7,  cut  out.  quick  action  should  be 
obtained  with  the  remainder  of  the  brakes  by  an  emergency  re- 
duction, and  the  time,  from  the  movement  of  the  brake-valve 
handle  to  emergency  position  to  obtain  45  and  55  pounds  cylin- 
der pressure  on  the  looth  brake,  should  not  be  increased  more 


than  one  second  over  that  required  to  obtain  the  same  pres- 
sure with  all  brakes  cut  in. 

This  test  should  be  repeated  with  groups  of  three  brakes  cut 
out,  consisting  of  Nos.  2-3-4,  3-4-5i  4-5-6  and  5-6-7i  and  the 
time  from  the  movement  of  the  brake-valve  handle  to  emer- 
gency position  to  obtain  45  and  55  pounds  cylinder  pressure  in 
the  looth  brake  should  be  the  same  as  with  all  brakes  cut  in. 

These  tests  will  also  be  made  with  piston  travel  of  4  inches. 

NO.   6. — HOLDING   TESTS. 

Section  "A." — (Following  a  service  application.) 

The  one  hundred  brakes  will  be  applied,  admitting,  as  nearly 
as  may  be,  15  pounds  into  the  cylinder  of  the  first  brake.  Rec- 
ord of  pressures  in  the  auxiliary  reservoirs  and  cylinders  will 
be  taken  at  all  record  points  as  follows : 

First. — At  completion  of  application. 

Second. — In  five  minutes. 

Third. — In  ten  minutes. 

Fourth. — In  fifteen  m.inutes. 

In  this  test  any  increase  of  brake-cylinder  pressure  should 
be  in  proportion  to  the  reduction  in  brake-pipe  pressure  due  to 
leakage. 

Section  "B." — (Following  a  quick-action  application.) 

The  100  brakes  will  be  applied  in  quick  action  by  placing  the 
brake-valve  handle  in  emergency  position,  where  it  will  be  left 
until  completion  of  test,  for  the  purpose  ot  insuring  the  dis- 
charge of  all  brake-pipe  pressure.  Record  of  pressures  in 
auxiliary  reservoirs  and  cylinders  will  be  taken  at  all  record 
points  as   follows: 

First. — At  completion  of  application. 

Second. — In  five  minutes. 

Third. — In  ten  minutes. 

Fourth. — In  fifteen  minutes. 

The  results  of  this  test  must  not  indicate  an  excessive  amount 
of  back  leakage  into  brake  pipe. 

NO.    7. — RELEASE   TESTS. 

Seciion  M."— (Release  Time.) 

The  100  brakes  shall  Idc  applied  with  an  18-pound  service  re- 
duction of  brake-pipe  pressure  and  brake  valve  then  placed  in 
release  position.  Time  will  be  taken  from  the  movement  of  the 
brake  valve  into  release  position  until  pressure  is  reduced  to 
5  pounds  in  the  cylinder  of  the  first  brake. 

The  pressure  in  the  cylinder  of  the  first  brake  should  not  re- 
duce to  5  pounds  in  less  than  18  seconds  nor  more  than  25  sec- 
onds. 

(Note. — Main  reservoir  pressure  must  be  no  pounds  at  time 
of  release.) 

Discussion. — E.  W.  Pratt  ( C.  &  N.  W.)  asked  for  informa- 
tion concerning  the  reason  for  using  the  reduction  in  brake 
pipe  pressure  under  the  service  application  test,  while  in  emer- 
gency application  a  certain  sized  orifice  was  used  to  obtain  the 
proper  reduction.  It  was  explained  by  the  committee  that  be- 
cause of  the  effect  of  the  movement  of  the  air  in  emergency 
application  being  almost  instantaneous  that  it  would  be  practi- 
cally impossible  to  .specify  a  time  limit.  Mr.  Pratt  also  asked 
to  have  the  type  of  brake  valve  specified,  so  that  it  might  be 
standard  on  the  testing  rack.  It  was  explained  by  the  commit- 
tee that  any  type  of  brake  valve  could  be  used. 

f  he  rc])ort  was  accepted  and  the  recommendations  submitted 
to   letter   ballot. 


COUPLER  AND  DRAFT  EQUIPMENT 

Committee : — R.    N.    Diirborow,   Chairman ;    G.   W.   Wildin,   F. 
W.  Brazier,  F.  F.  Gaines,  F.  H.  Stark,  H.  LaRue,  H.  L.  Trimyer. 


END-LADDER     CLEARANCE. 

Numerous  inquiries  were  received  from  the  members,  relative 
to  the  question  of  redesigning  the  M.  C.  B.  Standard  coupler 
to  provide  the  necessary  end-ladder  clearance  on  e.xisting 
freight-equipment  cars  to  comply  with  the  United  States  Safety 
Appliance  Standards.  The  committee  has  considered  this  ques- 
toin  in  its  different  phases  and  calls  attention  to  the  fact  that 
the  Association  is  confronted  with  a  serious  problem  in  the  re- 
sultant effects,  both  to  the  railroad  companies  and  the  manu- 
facturers, unless  a  proper  solution  of  the  matter  is  made  at 
this  convention. 

It  is  believed  that  the  most  satisfactory  way  of  meeting  the 
conditions  imposed  is  to  adopt  one,  or  not  more  than  two,  tem- 
porary standard  automatic  couplers,  so  as  to  provide  for  the 
necessary  end  clearance  as  affecting  present  freight-equipment 
cars. 

This  proposed  new  coupler  could  be  designed  by  lengthening 
the  shank  or  by  increasing  the  length  of  the  head  between  the 
coupler  horn  and  pulling  face  of  knuckle ;  either  of  which  would 
probably  introduce  conditions  contributory  to  bending  of  shanks 
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and  breaking  or  buckling  of  center  and  end  sills,  due  to  the  in- 
creased length  of  lever  arm.  The  idea  of  gaining  the  required 
space  by  lengthening  the  shank  should  be  discouraged,  as  it  in- 
volves changes  in  the  end  construction  of  the  car  and  a  greater 
liability  of  bent  coupler  shanks,  and  your  committee  believes 
that  the  clearance  required  should  be  gained  by  changing  the 
present  standard  distance  between  inside  face  of  knuckle  and 
striking  horn  of  coupler. 

It  is  desired  that  in  thus  providing  for  what  may  be  termed 
an  emergency  condition  that  the  Coupler  and  Drafi  Committee 
by  no  means  intends  to  deviate  from  any  fruitful  results  ob- 
tained by  the  Association  in  the  past  years,  but  raiher  to  per- 
mit the  introduction  of  this  proposed  coupler  to  meet  what  is 
nothing  more  than  a  temporary  need.  It  should  be  kept  clearly 
in  mind  that  this  emergency  coupler  is  not  to  be  p'.aced  on  any 
new  equipment,  but  is  merely  an  expedient  to  mert  a  required 
condition.  This  change  in  coupler  head  would  ini;rease  the 
number  of  M.  C.  B.  Standard  couplers.  In  cider  that  the  num 
ber  of  standards  may  be  kept  to  a  minimum,  "^he  members  should 


advise  your  committee  promptly  the  amount  ol  increase  in  length 
of  coupler  necessary  and  the  number  of  cars  requiring  this  in- 
crease. When  these  replies  are  received  it  will  enable  the 
committee  to  decide  whether  it  will  be  nccesary  to  care  for 
more  than  one  additional  temporary  coupler.  It  should  be 
borne  in  mind  that  it  will  be  necessary  to  carry  these  emer- 
gency couplers  in  stock  at  all  repair  points,  so  as  to  maintain 
the  proper  end  clearance  when  making  repairs. 

SUMMARY. 
A    summary    of    the    recommendations    which    the    committee 
offers  to  be  submitted  to  letter  ballot,  to  be  adopted  either  as 
Standards   or   Recommended   Practice,   is   as   follows : 

STANDARDS. 

1.  That  the  key-slot  reinforcement  for  the  5  by  5  mch  coupler 
be  made  1^4  inches  in  thickness,  as  shown  on  Sheet  A,  and  that 
the  V-shaped  reinforcement  on  both  the  5  by  5  mch  and  5  by  7 
inch  coupler  he  changed  in  design,  as  shown  on   Sheet  A. 

SPECIFICATIONS    FOR     M.    C.    B.    AUTOMATIC    COUPLER. 

2.  That  the  specification   for  M.  C.  B.  automatic  coupler?,  as 
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given  on  page  728,  1910  Proceedings,  have  the  following  sen- 
tence added  after  the  words  "Must  not  be  pauited,"  in  the  fourth 
sentence  from  top  of  page,  "The  word  coupUrs  as  here  used  in- 
cludes the  bar  itself  and  the  contained  parts  within  the  head, 
such  as  locks,  knuckle  throws,  etc.'' 

3.  That   knuckle   pins   must    hear    a    manufacturer's   mark   on 
head  of  pin. 

4.  That   dimensions   and   bottom   of   couplvr   shank.   Sheet   23. 

STHIHtNC   HORNOr  COUPLCn   TO  RtST  Mt«r 
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reading    "u   int-lus,    n<i    projection    here."    be    increased    ,' . 
forward  toward  head  of  coupler. 


inch 


RECU.M.MIiXIJED     PR.VCTICE. 

I.  That  the  use  of  sct-scrcw>,  shown  on  Slnel  J,  igoQ  Coupler 
Report,  for  holding  the  coupler  in  place  whe!i  making  drop 
test,  be  abolished ;  that  tiller  blocks  and  wedges,  shown  on 
Sheets  B  and  E.  be  used  insteail  of  tlie  set-'crews,  and  that  the 
base  block,  shown  on  Sheet  I,  1909  Coupler  Report,  be  clianged 
to  conform  to  that  shown  on   Sheet  C. 

Discussion. — W  bat  afterwards  proved  to  be  practicall\'  uni- 
versal sentiment  was  expressed  by  F.  \V.  Brazier  (X.  Y.  C), 
who  spoke  strongls'  in  favor  of  the  designing  of  a  standard 
coupler,  speaking  ni  part  as  follows  : 

In  the  convention  of  1904  1  suggested  tlial  a  connnittee  be 
formed  to  report  tiie  desiraliility  of  having  a  coupler  designed 
standard  so  that  the  knuckle  locks  and  other  parts  of  the  coupler 
would  all  be  interchangeable.  Tlie  coupler  committee  of  1905 
recommended  that  a  special  connnittie  be  a[)}:oinied  to  wt)rk  in 
connection  witli  the  coupler  connnittee.  In  the  convention  of 
1906.  the  committee  on  the  composite  design  of  coupler,  of 
which  I  was  a  nivmber,  made  its  report  and  great  stress  was 
then  laid  on  the  fact  that  none  of  the  manufacturers  were  will- 
ing to  give  up  tlieir  patent  rights  and  surrtuder  tliem  to  the 
association;  also  it  was  the  opinion  of  tlie  railway  representa- 
tives of  the  committee  that  it  was  not  in  accordance  with  busi- 
ness ethics  to  ask  the  manufacturers  to  surrender  their  rights 
without  compensation  and  the  Master  Car  Builders'  Association 
is  not  a  bocly  which  can  i)roperly  acquire  rights  of  tliis  char- 
acter and  sell  them  or  give  them  to  mauiifacturers.  without 
rendering  itself   liabe   to  charges   of   unfair   discrimination. 

"It  was  also  agreed  by  the  committee  that  if  we  only  had 
three  or  fouF  kinds  of  couplers  there  would  be  less  cause  for 
complaint  than  at  the  present  time.'  This  committee  concluded 
its  report  by  commending  that  no  couplers  be  purchased  by 
railway  companies  unless  they  meet  with  the  requirements  of 
the  M.  C.  B.  Association  and  recommendations  of  the  standard 
committee  on  tests  of  M.  C.  B.  couplers  and  in  this  way  the 
elimination  of  all  couplers  which  do  not  fulfil  the  requirements 
would  soon  be  effected.  I  am  quoting  the  above  to  show  the 
feeling  at  that  time.  I  feel  the  time  is  come,  and  the  experi- 
ence that  we  have  had  with  couplers  is  sufficient,  so  that  we 
should  get  down  to  one  standard  design  of  couplers.  Mv  rea- 
sons are  as  follows : 

"We  have  to  carry  so  many  different  parts  of  couplers  in 
stock  to  maintain  the  different  kinds  that  it  is  great  expense  to 
the  companies,  a  serious  delay  to  freight  and  on  a  loaded  car 
marked  out  for  broken  knuckle  or  knuckle  lock  of  a  coupler  not 
standard  to  the  line  on  which  the  failure  occurs  it  is  necessary, 
in  order  to  make  repairs,  to  remove  the  entire  coupler  and  ap- 
ply a  new  one  complete.  This  means  the  application  of  a  coupler 
not  standar<l  to  the  car.     T  find  that  the  road  I  represent  has  in 


the  past  few  months  been  compelled  to  order  a  little  over  10,000 
knuckles  of  39  different  makes;  about  7.000  knuckle  locks  of  21 
different  makes;  246  knuckle  lifters  of  diffeient  makes,  and  su 
on  with  other  minor  parts  of  couplers. 

"In  these  days  of  economy  when  we  are  trying  to  keep  our 
stock  low,  you  can  readily  see  what  it  means  to  liave  so  nian\ 
different  kinds  of  couplers  to  maintain.  Recently  we  had  ;, 
statement  made  sliowing  the  number  of  second-hand  freight 
couplers  on  hand  that  we  were  holding  for  repair  to  be  a  total 
of  2,015;  1.547  ^ve  were  holding  for  knuckles;  1.435  of  the 
2,015  for  locks,  and  the  balance  for  other  'niiu>r  parts.  I'hi- 
represented  26  different  makes  of  couplers.  From  my  view 
point  this  is  all  uncalled  for — the  railway  companies  represented 
in  tlie  association  could  h:i\e  a  special  commntev,  or  the  cjupler 
committee  meet  with  the  coupler  manulacturers.  and,  without 
doubt,  a  design  of  coupler  could  be  agreed  upon  that  would 
meet  all  the  requirements.  I  feel  positive  about  this  point,  as 
I  have  taken  it  up  with  several  of  the  promirent  coupler  inaiui 
tacturers,  and  I  am  assured  that  they  would  be  willing  to  get 
together  and   settle  this  point. 

"The  second  plan  would  be  to  have  tlie  coupler  committee 
given  power  to  design  a  coupler  that  meet-  the  requirements, 
and  that  the  association  pay  the  necessary  expense ;  then  we 
would  have  a  coupler  with  a  knuckle  that  would  be  interchange- 
able for  all  Couplers,  and  reduce  the  cost  of  our  stock  inan_\ 
thousand  dollars  a  year,  and  also  would  save  the  delay  of  trains. 
A  coupler  arrangement  should  be  provided  at  tlie  same  time, 
that  would  be  operative  either  at  the  side  or  bottom  and  stop 
the  trouble  we  are  having  with  the  top  uncoupling  arrangement 
After  15  years  of  experience  we  know  tliat  either  bottom  or 
side  uncoupling  arrangement  can  be  made  ab.solutely  satisfactory. 

"At  the  present  time,  wiien  one  of  these  nunu-rous  couplers, 
which  are  not  standard  t<i  our  own  lines  lireaks,  we  either  have 
to  set  the  car  off.  or  possibly  in  some  cases  use  an  emergency 
knuckle,  and  under  tlie  Safety  Appliance  Taw  no  two  cars  could 
be  coupled  together  witli  them:  neither  could  we  interchange 
this  car  witli  a  foreign  line  with  an  emergency  knuckle  in. 
simply  because  we  have  not  a  knuckle  that  would  tit  the  coupler. 
Now,  what  is  the  result  ?  This  car  goes  to  tlie  repair  track. 
The  coupler  is  taken  out.  A  coupler  is  put  in  tliat  we  have  in 
stock.  Then,  rather  than  to  throw  away  the  foreign  coupler, 
which  was  removed,  we  order  a  knuckle  and  hold  the  coupler 
body  until  we  get  the  knuckle,  which  may  be  any  time  from  1 
to  4  months.  These  are  facts,  and  occurrences  of  this  kind 
are  happening  every  day  on  our  roads.  It  is  lime  that  this  asso 
ciation  sliould  wake  up  and  take  some  acti'ii.  I  cf>uld  give  a 
great  deal  more  data  on  this  subject.  T  have  the  facts  and  tig 
ures  witli  me  showing  the  expense  tliis  means  to  the  railways 
throughout  tlie  country  as  well  as  tliose   T  am  representing. 

"I  wish  to  rejieat  wliat  I  have  said  liefort.  that  there  is  no 
reason  why  tliis  one  design  of  coupler  cannot  In.  brouixht  about 
and  be  interchangeable  the  same  as  journal  bearings,  oil  boxes 
and  other  parts  of  cars.  I  am  told  that  it  will  stop  competition. 
It  may  be  very  interesting  to  the  members  of  tliis  association 
to  know  that  to-day  there  is  no  competition  in  cou])lers.  I  he 
coupler  manuf.icturers  have  apparently  devised  nuans  whereoy 
the  couplers  are  all  one  price,  so  the  argument  of  competition 
is  the  same  in  either  event.  I  believe  that  we  should  give  this 
subject  more  attention  and  more  discussion  than  ever  before  in 
view  of  the  alleyed  inefficiency  of  railway  methods  to  which  so 
much  i)ublicity  has  been  given.  T  believe  that  a  duty  rests 
directly  on  tin's  association  now,  and  I  certainly  believe  that  this 
can  be  brought  about  at  the  present  time  'leiK r  th.ni  at  any 
time  in   the  past.  ..''.•■ 

1.  i".  Deems  (X.  V.  C.)  emphasized  v. lint  Mr.  Brazier  had 
said,  and  urued  early  action  on   the  question. 

Other  members  speaking  in  favor  of  the  standard  coupler 
were  J.  J.  Hennessey  (C.  M.  &  St.  P.).  J.  F.  Walsh  (C.  &  O.). 
C.  E.  Fuller  (U.  P.).  and  H.  T.  Trimyer  CS.  A.  L.).  C.  A. 
Schroyer  (  X.  &  W.  »  believed  that  the  knuckle,  at  least,  should 
be  niadt  standard,  while  the  details  of  the  locking  arrange- 
ment  were  not  so  necessary. 

It  was  moved  by  G.  W.  Wildin  (X.  V..  X.  11  &  H.i.  and 
seconded  by  William  Garstang  CBig  Four),  tiiat  the  committee 
on  coupler  .md  draft  equipment  be  iiistncted  lo  (Ksign  .;  M.  C.  B. 
coupler  and  authorized  to  take  the  matter  up  with  the  coupler 
manufacturers  and  invite  them  to  join  the  committee  in  design- 
ing and  adoping  a  standard  freight  car  coupler.  This  motion 
was  discussed  at  some  length  with  little  opposition  and  was 
adopted. 

M.  K.  Piiirnum  ( Illinois  Central)  made  a  motion  that  the 
committee  be  authorized  to  incur  such  expense  for  employment 
of  a  mechanical  engineer,  or  other  assistance,  that  might  seem 
justifiable.     This  motion  was  carried. 

A  motion  by  Mr.  Gaines  CC  of  G.)  to  the  effect  that  couplers 
with    Ti'i    in.   leneth   be   submitted  to  letter  ballot,   was   actively 
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di--ciisscd  and,  apparently  largely  on  the  basis  of  a  new  standard 
coupler  to  be  presented  next  year  and  the  objection  to  having  a 
temporary   standard   in   existence,   the   motion   was  lost. 

It  was  then  moved  and  carried  that   the  rccommendatiotis  ol . 
the  committee  be  submitted  to  letter  ballot. 

The  immediate  need  of  a  temporary  coupler  was  again  forcibly 
brought  to  the  attention  of  the  meeting  by  Mr.  Seley  and  a 
motion  wa.s  made  by  him  that  the  committee  be  instructed  to 
prepare  a  design  and  submit  it  to  the  executive  committee  with 
as  much  speed  as  possil)le.  was  carried.  It  is  the  intention 
of  the  executive  committee  to  submit  this  to  letter  ballot  before 
the  next  convenion. 


REVISION  OF  STANDARDS  AND  RECOMMENDED 

PRACTICE 

Conmiittee : — R.  L.  Kleine,  Chairman ;  \V.  K.  Dunham,  T.  H. 
Goodnow,  W.  H.  V.  Rosing,  C.  E.  Fuller,  O.  Cv  Cromwell,  T. 
M.  Ramsell.  -   -  "    •: 


STANDARDS. 

JUIKNAL   liOXKS    AXIJ   DETAII^    FOK  JOURNALS   51/2    BY    lO  IXCHES. 

The  committee  ct>ncurs  in  the  following  recf>mmendations,  and 
suggests  that  they  be  referred  to  letter  ball.jt. 

Journal  boxes  for  the  heavier  capacity  equipment  are  bemg 
made  of  pressed  and  cast  steel,  and  in  order  that  the  standards 
may  be  up  to  date,  the  following  changes  in  tlie  notes  on  Sheet 
1 1  arc  recommended  : 

Section  of  box  may  be  made  cither  circular  or  square  below 
the  center  line  and  material  may  be  cast  iron,  malleable  iron, 
pressed  steel  or  cast  steel ;  provided  all  the  essential  dimensions 
are  adhered  to. 

Winn  journal  box  is  made  of  material  otiier  than  cast  iron, 
reduction  in  thickness  of  metal  and  coring  to  lighten  weight  is 
permissible,  provi<led  all  the  essential  dimensions  which  affect 
interchangeability  and  the  proper  fitting  of  contained  parts  are 
adhered  to. 

If  the  method  of  ntanufacturt  does  not  pirmit  of  placing  the 
letters  "M.  C.  H."  on  tiie  side  of  the  journal  box  they  may  be 
placed  on  the  top  between  the  hinge  lug  and  seat  of  truck  sides. 

lOl'KXAr,    liEAKING     WEDGK     FOR     loL'KNALS    .Sj'j     BY     lO    INCHKS. 

With  reference  to  tlie  manufacture  of  forged  journal-box 
wedges,  it  is  the  opinion  of  tlie  conunittoe  that  this  is  a  ques- 
tion for  the  railroads  using  these  wedges  to  sec  that  they  are 
provided  with  wedges  of  the  proper  dimensions  and  shape  re- 
gardless of  whether  they  be  forged  steel  or  malleable  iron. 
There  is  no  evidence  submitted  that  these  wedges  do  embed 
themselves  in  the  journal  boxes,  and  it  does  not  seem  tliat  the 
Association  can  govern  the  manufacture  of  the  wedges  any  more 
than  prescribing  the  proper  Standard. 

AXLES. 

The  cominittec  is  not  in  favor  of  liaving  more  than  one  hinit 
for  the  minimum  diameter  to  which  the  journal  and  wheel  seat 
may  be  worn  as  this  would  lead  to  too  much  confusion  in  the 
shops.  It  is  thought  that  without  increasing  the  present  num- 
ber of  axles  and  without  changing  the  minimum  diameters  of 
journal  and  wheel  seat,  the  present  table  of  capacity  markings 
for  cars  could  be  so  amended  as  to  permit  variations  in  the 
capacity  markings  of  the  cars  (minimum  variations  5.000  or 
10,000  pounds)  by  adding  to  the  table  the  maximum  load  for 
which  the  representative  axles  were  designed,  and  by  deducting 
from  this  maximum  load  the  light  weight  of  the  car  and  the 
overload  of  ten  per  cent.,  which  would  give  the  correct  capacity 
to  be  stenciled  on  the  cars.  For  the  consideration  of  the  mem- 
bers before  any  definite  action  is  taken. 

LI.MIT    GAUGES     FOR     IXSHECTIXG     SECOND-HAND    WHEELS     FOR 

REMOUNTING. 

The  committee  recommends : 

A.  That  the  note  under  limit  gauge  shown  on  Sheet  M.  C.  B. 
16-A  be  changed  to  read :  "For  remounting  cast-iron  wheels 
cast  prior  to  the  M.  C.  R.  standard  tread  and  flange  adopted 
in  1909. 

R.  That  drawings  be  added  showing  the  limit  gauge  for  cast- 
iron  wheels  with  M.  C.  R.  tread  and  flange  adopted  in  1909,  re- 
ducing the  limit  for  height  of  flange  from  i  5/16  inches  to  i  3/16 
inches,  and  a  note  added  under  these  gauges  reading  as  follows : 
"For  remounting  cast-iron  wheels  with  M.  C.  R.  standard  tread 
and  flange  adopted  in  1909." 

AIR    BRAKES — GENERAL    .VRRANGEMENT    AND    PETAILS. 

The  committee  approves  the  sug.eestion  of  a  member  that  to 
conform  to  U.  S.  safety  Appliance  Standards  the  paragraph 
referring  to  hand-brake  chain  should  be  changed  to  read: 
"Rrake  chain  shall  be  of  not  less  than  -^-inch.  preferably  7/16- 
inch,  wrought  iron  or  steel,  with  a  link  on  the  brake-rod  end 
of  not  less  than  7/16-inch,  preferably  "/.-inch,  wrought  iron  or 
steel,  and  shall  be  secured  to  brake-shaft  drum  bv  not  less  than 


Jj-inch  hexagon  or  square-head   liolt.     .\ut  on   said  b<jlt   shall  be 
secured  by  riveting  end  of  bolt  over  nut. 

.  .,  AIR    BRAKES — GENERAL    .\RRANGEMENTS    AND    DETAILS. 

'•The  committee  believes  that  cast  steel  of  proper  section  is 
suitable  for  truck-lever  connection  and  would  suggest  that  a 
note  be  added  to  Sheet  M.  C.  B.  18  reading  as  follows:  "Cast 
steel  may  be  used  for  truck-lever  connection  if  of  equal  strength 
to  the  section  of  wrought  iron  or  steel  specified." 

LABEL    FOR    AIR-BRAKE     HOSE. 

The  committee  recommends  that  the  label  aiid  text  ( para- 
grapn  7,  page  709)  referring  to  same  be  omitted  from  the  speci- 
fications for  air-brake  hose  and  placed  under  the  label  fur  air- 
brake hose,  paragraph  7.  to  be  changed  to  read  as  follow <:  "Eiich 
length  of  hose  must  have  vulcanized  to  it  the  label  for  air-brake 
hose  of  white  or  red  rubber  as  shown  under  the  specifications. 
Label  for  .\ir-brakc  Hose.  Each  lot  of  200  or  less  m^l^t  l>ear 
the  manufacturer's  serial  number  commencing  at  one  on  tne 
first  of  the  year,  and  continuing  consecutively  until  the  end  of 
the  year.  For  each  lot  of  200,  one  extra  hose  must  be  furnished 
free  of  cost. 

Change  second  paragraph  on  page  711  under  the  heading  of 
"S))ecifications  and  Tests  for  Woven  and  Combination  Woven 
and  \\'rapped  Air  Brake  Hose,"  to  read :  "Each  length  of  hose 
must  have  vulcanized  to  it  the  label  for  air-brake  hose  of  white 
or  red  rubber  as  shown  under  the  specifications  'Label  for  Air- 
brake Hose.'"  •  " 

Change  second  paragraph  under  the  heading  "Label  for  Air- 
brake Hose,"  page  71J.  to  read:  "Each  length  of  htise  must  have 
vulcanized  to  it  a  standard  air-broke  hose  label  of  white  or  red 
rubber  as  shown.  The  following  information  must  be  branded 
on  the  label :  On  the  top  of  the  badge  the  Miitials  or  name  of 
road  or  purchaser  and  the  size  i-5.s  inches:  on  the  bottom  the 
name  "of  manufacturer:  on  the  left-hand  end  the  month  and 
year  of  manufacture;  on  tlie  ri.cht-hand  eiui  the  -crial  lunvlier 
and  the  letters  M.  C.  B.  Standard:  and  in  the  center  field  the 
years,  letters  A  and  R,  and  the  numerals  for  the  month  to  sliow 
the  date  of  application  and  removal.  These  letter^  and  figures 
must  be  clear  and  distinct,  not  less  than  '^i'lch  in  height,  ex- 
cepting name  of  manufacturer,  which  must  not  be  less  than 
'.s-inch  in  height,  and  stand  in  relief  not  less  than  i  32-inch. 
Letters  and  figures  covering  the  application  and  reiiKival  of  the 
hose  must  be  so  applied  that  they  can  be  removed  by  onttinar 
without  endangering  the  cover."       ■,■..;•,. 

LABEL  FOR   AIR-BRAKE    HOSE. 

Dimensions  of  label  to  be  4  by  2^^  inches.  •Exteiisioiis  may 
be  made  on  right-hand  end.       .   •'.   :  \"Vv  .■:-•;';  ;> 

The  label  sliown  on  Sheet  M.  C.  B.  f?  to  He  omitted  from 
tliis  sheet  an<l  included  on  a  new  Sheet  18-A  full  size. 

Xo  change  has  lieen  made  in  the  air-brake  hose  laK'l  aside 
from  increasing  the  size  of  letters  and  numerals  from  .v  16-inch 
to  ^i-inch  in  height,  and  name  of  manufacturer,  which  has  been 
specified  to  be  not  less  than  ^-inch  in  height.  The  text  has 
been  revised  to  correspond  with  label.      .  ',   ;  ^      . 

The  committee  concurs  in  the  suggestion  ol  a  member  that 
we  should  add  a  paragraph  to  the  specifications,  Isabel  for  Air- 
brake Ho<;e.  page  713.  to  cover  fitting  up  hose  to  the  cuiilings 
and  nipples  so  that  the  label  on  the  hose  will  show  towanl  the 
side  of  the  car  in  such  a  position  that  the  car  inspector«  can 
readily  rea<l  the  label  from  the  side  of  the  car.  This  matter 
should  be  referred  to  letter  ballot  for  adoption  as  Recommended 
I'ractice,  and,  if  approved,  proper  reference  shouhl  be  made  in 
the  text  and  included  inider  Sheet  M.  C.   B. — Q. 

;.;■•<,      .V^    V    SAFETY    APPLIANCES.    .;V;S - 

Paries  715  to  -22,  Sheets  M.  C.  B.  t^  to  lo  B. 
The  committee  approves  the  suggestion  to  adopt  the  Recom- 
mended Practice  for  brake  details  shown  on  Interstate  Com- 
merce Commission  Plate  "A"  as  follows:  "Rrake  wheels  both 
fiat  and  dished  15  inches  and  16  inches  diameter,  brakt  ratchet 
wheel,  brake  ratchet-wlieel  pawl  and  brake  ratchet-wheel  pawl 
plates."  .\lso  that  the  text  and  sheets  be  revised  to  conform 
to    Interstate    Commerce    Commission    requirements. 

HEIGHT    OF    COUPLERS. 

Committee  suggests  tliat  the  text  be  modified  to  conform  to 
the  order  of  the  Interstate  Commerce  Commis>ion  dated  Octo- 
ber 10.  1910,  reading  as  follows:  "The  maximum  lieigin  of  draw- 
liars  for  freight  cars  imasured  perpendicularU  from  the  level  '^f 
top  of  rails  to  the  centers  of  drawbars  for  staiulard-gauge  r.iil- , 
roads  siiall  be  34J6  inches,  and  the  minimum  luight  of  draw- 
I)ars  for  freight  cars  on  such  stand,- rd-gauge  railroads  measured 
in  the  same  manner  shall  be  .^I'Z'  iuches.  and  on  narrow-gauge 
railroads  the  maximum  height  of  drawbar-  for  freight  cars 
measured  from  tiie  level  of  tops  of  rails  to  the  centers  of  draw- 
bars shall  be  26  inches,  and  the  minimum  height  of  drawbars 
for  freight  cars  on  such  narrow-gauge  railroads  measured  in 
the  same  manner  shall  be  2Ti  inches,  and  on  2-foot  gauge  rail- 
roads the  maximum  height  of  drawbars  for  freight  cars  meas- 
ured from  the  level  of  the  tops  of  rails  to  the  centers  of  draw- 
bars shall  be  17' 2  inciies.  .ind  tlie  minimum  height  of  drawbars 
for  freight  cars  on  such  2-foot  gauge  railroads  mea«ured  in  the 
*ame  manner  shall  be  14'/  inches. 
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RECOMMENDED  PRACTICE. 

JOURNAL  BOX  AND  PEDESTAL  FOR  PASSENGER  CARS   FOR  JOURNALS 

5    BY    9    INCHES. 

The  committee   recommends  the   following : 

(a)  Sheet  A.  5  by  9-inch  passenger  journal  box,  change  mouth 
of  box  and  dust-guard  opening  to  conform  to  freight  box  and 
advance  to  Standard. 

(b)  Pedestal  for  5  by  9  journal  box  shown  on  Sheet  B  ad- 
vance to  Standard. 

CAST-IRON     WHEELS. 

The  committee  believes  that  the  specifications  for  cast-iron 
wheels  should  be  advanced  to  Standard,  but  before  doing  so 
should  be  referred  to  the  Wheel  Committee  for  any  changes  or 
corrections  that  may  be  necessary. 

AIR-BRAKE   APPLIANCES. 

The  committee  concurs  in  the  recommendation  that  the  steam 
and  air  line  connections  for  passenger  cars  be  advanced  to 
Standard. 

The  committee  recommends  that  the  three  sheets  M.  C.  B. — J, 
K  and  L,  be  referred  to  the  Committee  on  Train  Brake  and 
Signal  Equipment  for  revision  to  conform  to  the  U.  S.  Safety 
Appliance  Standards  adopted  March  13,  191 1,  which  provide  that 
the  hand-brake  shall  operate  in  harmony  with  the  power  brake. 

STEAM    AND    AIR    LINE    CONNECTIONS. 

The  committee  concurs  in  the  recommendation  that  air-brake 
hose  must  be  iVg  inches  inside  diameter,  but  does  not  approve 
the  I'/^-inch  diameter  for  air-signal  hose.  It  also  recommends 
that  the  heading  on  page  775  be  changed  to  read:  "Steam  and 
Air  Connections  for  Passenger  Cars." 

The  committee  recommends  that  the  angle  cock  shown  on 
Sheet  Q  be  changed  to  show  30  degrees  from  the  vertical. 

UNCOUPLING    ARRANGEMENTS    FOR    M.    C.    B.    COUPLERS. 

The  committee  recommends  to  advance  to  Standard  the  clev- 
ises, links  and  pin  now  shown  on  Sheet  C,  and  to  include  Plate 
B  and  text  governing  the  uncoupling  levers  of  the  U.  S.  Safety 
Appliance  Standards,  adopted  by  order  of  the  Commission  dated 
March   13,   191 1,  in  the  standards  of  the  Association. 

COUPLER    YOKES. 

The  committee  concurs  in  the  recommendation  that  the  yoke 
for  the  twin  spring  gear,  yoke  for  tandem  sprmg  gear  and  yoke 
for  friction  gear  be  advanced  to  standard,  and  suggests  that  they 
be  shown  on  a  new  Sheet  No.  23-A. 

DROP-TEST    MACHINE. 

The  committee  concurs  in  the  recommendation  that  the  drop- 
test  machine  for  M.  C.  B.  couplers  and  knuckle  pins  be  ad- 
vanced to  standard. 

SIGNAL-LAMP  BRACKETS    AND   SOCKETS. 

The  committee  suggests  that  the  slotted  and  tapered  dimen- 
sions be  shown,  the  other  details  of  the  bracket  omitted,  and 
advanced  to  Standard. 

BRAKE    CHAINS. 

The  committee  concurs  in  the  recommendation  to  advance 
brake  chains  shown  on  Sheet  M.  C.  B.  18  to  Standard. 

BOX-CAR    OUTSIDE-HUNG    SIDE-DOOR    FIXTURES. 

The  committee  approves  the  suggestion  that  door-hasp  staple, 
shown  on  Sheet  M.  C.  B. — F,  be  increased  in  length  from  5f^ 
inches  to  16  inches,  to  provide  for  four  bolts,  for  fastening 
staple  to  door.  The  present  hasp  staple  is  causing  trouble,  due 
to  pulling  through  the  wood  on  account  of   insecure   fastening. 

STANDARD    LOCATION    FOR   CAR-DOOR    SEALS. 

At  a  special  meeting  of  the  General  Manav^ers'  Association  of 
the  Southeast,  held  on  September  9,  1910,  the  following  resolu- 
tion was  unanimously  passed : 

"Rcsoked,  That  it  be  the  sense  of  this  meeting  that  car-door 
fastenings  should  be  located  5  feet  above  top  of  rail  and  i  foot 
above  the  floors  of  the  cars,  and  it  is  recommended  to  all  lines 
that  they  include  these  specifications  for  all  new  equipment,  and 
that  it  be  made  a  rule  to  alter  the  location  of  door  fastenings 
for  all  cars  going  through  the  shops  for  general  overhauling  to 
conform  to  this  standard." 

It  was  further  stated  that  this  action  will  be  communicated  to 
the  Master  Car  Builders'  Association,  the  various  General  Man- 
agers' Associations  and  to  the  American  Railway  Association, 
the  cause  for  this  action  being  the  present  difficulty  in  procuring 
proper  seal  records,  by  reason  of  the  seals  on  most  cars  being 
so  high  from  the  ground  that  those  entrusted  with  the  duty  of 
procuring  the  sealing  records  cannot  read  them. 

The  committee  has  given  this  matter  very  careful  considera- 
tion, and  would  call  the  attention  of  the  members  to  Sheet 
M.  C.  B. — F.  Box  Car  Outside  Hung  Side  Door,  on  which  the 
hasp  to  which  the  seal  is  attached  is  located  "about  5  feet  6 
inches  from  the  top  of  rail."  and  to  Sheet  M.  C.  B. — F-i,  Box 
Car  Flush  Side  Door,  on  which  the  hasp  to  which  the  seal  is  at- 
tached is  located  "5  feet  6  inches  from  top  of  rail."  Flush 
doors  of  the  description  shown  on  Sheet  F-T  are  sealed  both  at 
door-rod  handle  and  at  the  hasp,  therefore,  the  sealing  dimen- 
sion should  be  shown  at  the  door-rod  handle  as  well  as  at  the 
hasp.  On  some  refrigerator  cars,  on  account  of  the  double- 
door  bar-lock  construction,  it  is  difficult  to  bring  the  sealing 
eye  lower  than   5  feet  8  inches  above  the  top  of  rail,  and  on 


box  cars  equipped  with  vertical  door  rods  sufficient  clearance 
must  be  allowed  between  the  top  of  station  platform  and  the 
handle  of  the  door  rod  for  proper  manipulation  of  the  door- 
rod  handle. 

It  is  unquestionable  that  the  seal  should  be  located  on  the 
doors  within  reasonable  reading  distance  from  the  ground  in 
order  to  facilitate  application  and  inspection  of  the  seals,  and 
the  committee  would  recommend  the  following  ■  Center  of 
hasp  or  sealing  eye  should  be  located  not  less  than  5  feet  above 
top  of  rail  nor  more  than  5  feet  9  inches  above  top  of  rail. 
These  dimensions  to  be  shown  on  Sheets  F  and  F-l  and  proper 
reference  made  in  the  text. 

MARKING    OF     FREIGHT    EQUIPMENT    CARS. 

The  suggestion  to  add  the  station  symbol  where  car  is  weighed 
is  approved. 

STENCILING    CARS. 

The  committee  suggests  that  the  word  "stenciling"  in  index 
and  text  be  changed  to  "lettering,"  to  conform  to  the  wording 
on  Sheet  M. 

LIMIT    GAUGES    FOR    ROUND    IRON. 

The  Executive  Committee  referred  to  the  Committee  on  Re- 
vision of  Standards  and  Recommended  Practice,  the  following: 
To  investigate  and  report  on  whether  any  changes  are  necessary 
in  the  present  Recommended  Practice  covering  the  diameters  of 
round  iron. 

At  the  present  time  the  Recommended  Practice  does  not  show 
any  limits  for  sizes  of  round  iron  more  than  iH  inches  in  di- 
ameter; furthermore,  a  manufacturer  has  asked  that  the  limits 
be  increased  for  bars  iy»  inches  and  over  in  diameter,  claimmg 
that  the  present  limits  are  rather  close  for  rolling-mill  prac- 
tice, and  can  only  be  met  under  special  conditions  and  with 
special  care,  which  means  a   special  pri:e. 

The  committee,  after  carefully  considering  this  question,  be- 
lieves it  will  be  entirely  proper  to  adopt  the  Standards  of  the 
Master  Mechanics'  Association  for  the  allowable  variations,  both 
below  and  above  the  nominal  size  for  round  iron  V/z  inches  and 
more   in    diameter.     Revised   ta'ole   is   given  below : 

Large  Size  Small  Size  Total  Varia- 

Xotninal  Diameter  of  Iron,  Inches.       Inches.  Inches.  Inches 

End.  End.  tion. 

IjA     1.5115  1.4885  .023 

IH     1.6370  1.6130  .024 

Hi     1.7625  1.7375  .026 

l?i 1.8880  1.8620  .026 

Round  iron  2  inches  in  diameter  and  over  should  be  rolled 
to  nominal  diameter. 

SPLICING   OF    STEEL   CENTER   SILLS. 
SPLICING    OF    WOODEN    SILLS. 

The  committee  recommends : 

(a)  To  advance  text  on  pages  782  and  783  on  splicing  of  sills, 
steel  and  wooden,  to  Standard,  and  omit  reference  in  the  text 
to  draft  sills,  as  the  latter  are  misconstrued  in  some  quarters 
to  mean  draft  timbers. 

(b)  Advance  Sheet  D  to  Standard,  and  add  a  note  under  Fig. 
9-B,  reading,  "Center  sills,"  and  a  new  Fig.  9-C,  reading,  "In- 
termediate and  side  sills." 

(c)  Change  Fig.  9-B  to  Fig.  E,  and  change  Fig.  9-C  to  Fig.  F. 

Discussion. — There  was  objection  raised  to  the  recommenda- 
tion to  omit  from  the  volume  of  proceedings  the  code  of  inter- 
change laws.  This  matter  was  finally  decided  by  the  passing 
of  a  motion  made  by  Mr.  Seley  that  the  code  of  interchange 
rules  and  the  rules  for  loading  long  material  be  incorporated  in 
the  proceedings,  while  the  arbitration  committee's  proceedings 
should  be  eliminated. 

The  matter  of  the  height  of  hasp  or  j-eal  pin  on  doors  was 
given  considerable  discussion,  and  it  was  finally  decided  to 
make  this  recommendation  read  that  the  height  should  be  at 
5  ft.  with  allowance  variation,  instead  of  between  5  ft.  and  5  ft. 
9  in.  as  recommended  by  the  committee.  This  change  was  ac- 
cepted by  the  committee  and  a  motion  to  refer  the  report,  as 
thus  amended  to  letter  ballot  was  carried. 

Among  the  matters  in  the  committee's  report  which  were  to 
be  brought  before  the  convention  for  decision  the  subject  of 
the  marked  carrying  capacity  of  cars  being  raised  in  proportion 
as  the  dead  weight  of  the  car  was  reduced,  i.  e.,  that  thr  total 
weight  of  car  and  load  should  remain  constant,  was  given  an 
active  discussion.  There  was  considerable  objection  raised  to 
the  matter  of  marking  up  car  capacities  by  means  of  a  paint 
brusli,  while  other  members  believed  that  any  saving  in  the  dead 
weight  of  the  car  which  they  were  able  to  make  by  design 
should  be  added  to  the  revenue  capacity  of  the  car.  It  was 
pointed  out  by  M.  K.  Barnum  (I.  C.)  that  there  were  many 
features  concerned  with  this  subject  and  he  made  a  motion  that 
the  matter  be  referred  to  a  special  committee  for  a  report  next 
year.  This  motion  was  seconded  by  Mr.  Hennessey  and  carried. 
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Committee : — R.   B.   Kendig.  chairman ;   T.   L.   Burton,   B    P 
Flory,  E    W.  Pratt,  R.  K.  Reading. 

Piping  Arrangement  for  Steel  Cars. 

From  replies  received  to  Circular  of  Inquiry  requesting  cer- 
tain information  concerning  the  foundation  brake  arrangement 
on  steel  cars  and  steel-underfrarae  cars,  it  would  seem,  having 
in  mind  the  greatest  degree  of  accessibility,  that  the  practice  of 
locating  brake  pipes  is,  in  a  general  way,  uniform.  Since  this 
subject  was  assigned  to  your  committee  two  years  ago,  the  rail- 
rn;i(l  car  designers,  the  air-brake  manufacturers  and  the  car 
manufacturers  have  had  considerable  additional  experience  in 
designing  air-brake  pipe  arrangements.  There  are  so  many 
<litTcrent  types  of  steel  cars  now  in  existence,  to  say  nothing  of 
the  future,  that  the  committee  believes  it  could  not  present  piping 
arrangements  that  would  be  suitable  for  all  cases,  and  no  rec- 
ommendation of  a  piping  arrangement  for  steel  cars  is,  there- 
fore, deemed  necessary. 

air-brake  defect  card. 

The  committee  would  make   the   following  recommendations: 

(a)  A  defective  air-brake  card,  as  shown  by  Fig.  ].  to  take 
the  place  of  the  present  air-brake  cutout  card  and  defective  air- 
brake card. 

ib)  A  revision  of  the  defects  enumerated  on  the  present  air- 
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FIGURE  1 


brake  cutou!   card  and  air-brake   repair  card  to   read  as  shown 
on  the  proposed  defective  air-brake  card.  Fig.  i. 

(c)  The  use  of  card  to  be  designated  by  its  location  on  car, 
as  follows : 

(i)  If  car  can  be  placed  between  air-brake  cars,  wire  this 
card  near  triple  valve,  where  it  can  be  readily  seen. 

(2)  If  car  must  not  be  placed  between  air-brake  cars,  wire 
card  to  brake  pipe  near  angle  cock  at  each  end  of  car 

(d)  The  color  of  defective  air-brake  card  to  be  red 

(e)  The  size  of  defective  air-brake  card  to  be  3^  by  9 
inches,  including  the  stub,  which  is  3J4  x  2^/^  inches. 

(f)  Card  to  be   fitted   with   eyelet,   as  shown   in   Fig.    i,   and 
each  card  supplied  with  suitable  wire  for  attaching  to  car. 
EFFICIENT    truck    BRAKE    FOR    ( ARS    KQUIPPED    WITH    ALL-STEEL   OR 

steel-tired  wheels. 

From  a  compilation  of  the  data  received  in  answer  to  Circular 
of  Inquiry  of  the  Wheel  Committee  the  committee  has  assumed, 
for  the  purpose  of  consideration  of  this  subject,  a  diameter  of 
30  inches  when  wheel  is  worn  to  limit. 

By  making  several  truck-brake  layout  drawings  it  was  found 
that  the  additional  brake  travel  due  to  decreased  diameter  of 
wheels  can  be  readily  taken  up  by  means  of  additional  holes  in 
the  bottom  connection  rod  jaws. 

The  committee  recommends  that  sketch  of  bottom  rod,  detail 
Fig.  2,  to  be  shown  on  Plate  18.  to  cover  bottom-rod  details 
for  cars  having  inside-hung  brakes  and  equipped  with  all-steel 
or  steel-tired  wheels;  the  inside  pin  holes  to  be  used  with  new 
wheels. 

IV. ANGULARITY     OF     BRAKE-BEAM     HANGERS. 

This  subject  is  somewhat  involved  by  the  increasing  use  of 
all-steel  and  steel-tired  wheels  on  freight  cars,  with  the  conse- 
quent difference  in  diameter  of  wheels  when  new  and  worn  to 
limit. 

The  Wheel  Committee  has  made  recommendations  as  to 
maximum  diameter  for  all-steel  and  steel-tired  wheels,  but  has 
left  open  the  question  of  diameter  when  wheel  is  worn  to  limit. 
It  is  obvious  that  an  angle  of  brake  beam  hanging  suitable  for  a 


new  33-inch  wheel  would  be  objectionable  when  wheel  is  worn 

to  limit,  and  some  compromise  angle  would  have  to  be  selected. 

The  committee   recommends,   therefore,   that   the   question   of 

advancing  to  standard  the  before-mentioned  practice  be  deferred 
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until  it  has  more  data  and  time  for  consideration  of  the  sub- 
ject. 

V. — TRIPLE  VALVE  TEST  RACK   AND   CLEANING   AIR   BRAKES. 

In  pursuance  to  the  suggestion  outlined  at  the  1909  convention, 
a  member  of  the  Association's  Committee  on  Train  Brake  and 
Sienal  Equipment  had  placed  in  freight  and  coal  service  on  the 
Philadelphia  &  Reading  Railway,  and  the  Central  Railroad  Com- 
pany of  New  Jersey,  during  the  latter  part  of  1909  and  the 
early  part  of  1910,  1,500  Westinghouse  K-2  triple  valves  contain- 
ing no  lubricant:  also,  for  comparative  test,  i.ooo  additional 
triple  valves  which  had  been  lubricated  with  a  suitable  composi- 
tion of  oil  and  graphite. 

A  large  number  of  the  lubricated  and  non-lubricated  valves 
were  removed  from  the  cars  after  they  had  been  in  service  for 
twelve  to  fourteen  months,  and  were  carefully  inspected  and 
tested  before  and  after  cleaning. 

Briefly  stated,  the  investigation  thus  far  ^hows  tbe  following 
results:    .■■       ■:  '■■,■■/-'/ "'■■"■.  —■^' ~'~- 

Lubricafrd  t 'aires. — After  being  in  service  twrelve  to  fourteen 
months,  65.66  per  cent,  of  the  valves  tested  passed  all  test  before 
thoy  were  cleaned :  21  per  cent,  failed  on  charging  the  auxiliary 
reservoir  in  the  prescribed  time  because  of  the  valves  being 
dirty. 

After  cleaning,  86.36  of  the  lubricated  valves  tested  passed  all 
test. 

Non-lubricated  I'alvcs. — After  being  in  service  twelve  to 
fourteen  months,  37.2  per  cent,  of  the  valves  passed  all  test 
before  cleaning;  thirty-six  per  cent,  failed  on  charging  the  auxil- 
iary reservoir  in  the  specified  time. 

j\fter  cleaning,  90.69  per  cent,  of  the  non-lubricated  valves 
tested  passed  all  test. 

All  of  the  slide  valves,  slide-valve  seats,  bushing  and  packing 
rings  were  highly  polished  and  showed  no  ill  effects  from  lack 
of  lubricant. 

Eliminating  the  defects  that  caused  the  lubricated  and  non- 
lubricated  valves  to  pass  the  prescribed  test  which  would  not 
be  influenced  by  the  application  of  lubricant,  there  was  no  ap- 
preciable difference  in  the  performance  of  the  lubricated  and 
non-lubricated  valves. 

While  the  committee  does  not  feel  that  the  scope  of  its  investi- 
gation has  been  sufficiently  broad  to  justify  any  definite  recom- 
mendations on  discontinuing  the  application  of  lubricant  to 
triple  valves,  it  does  feel  that  the  subject  is  of  sufficient  im- 
portance to  justify  a  more  thorough  investigation  than  the  com- 
mittee has  been  able  to  make. 

As  a  conclusion  to  its  report,  the  committee  presents  the  fol- 
lowing proposed  instructions  on  the  inspection,  repairs  and  test 
of   freight  brakes,  and   suggests   its   adoption   as   recommended 
practice. 
ANNUAL    REPAIRS    TO    FRETGHT-CAR  AIR    BRAKES. 

INSPECTION. 

Cleanntp   and   Lubricatinp    Triple    Valves. 

The  triple  valve  should  be  removed  from  the  car  for  cleaning 
in  the  shop,  and  should  be  replaced  by  a  tripli;  in  good  condition. 
It  should  be  dismantled  and  all  the  internal  parts,  except  those 
with  Tubber  seats  and  gaskets,  cleaned  with  gasoline,  then  blown 
oft  with  compressed  air  and  wiped  dry  with  a  cloth. 

The  slide  valve  and  graduating  valve  must  be  removed  from 
the  triple-piston  and  retarded  release  paits  from  the  body  in 
order  that  the  service  ports  in  the  slide  valve  and  other  parts 
may  be  properly  cleaned. 

No  hard  metals  should  be  used  to  remove  gum  or  dirt  or  to 
loosen  the  piston  packing  ring  in  its  groove. 

The  feed  groove  should  be  cleaned  with  a  piece  of  wood, 
pointed  similar  to  a  lead  pencil.    Bags  or  doth  should  be  used 
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for   cleaning    purposes,    rather   than    waste,    as    waste    inv  iriably 
leaves  lint  on  the  parts  on  which  it  is  used. 

In  removing  the  emergency  valve  seat,  care  must  be  exercised 
not  to  bruise  or  distort  it. 

Particular  attention  should  be  gi\en  the  triple-piston  packing 
ring.  It  ?l!oul.l  have  a  neat  lii  in  its  groove  m  tiie  piston,  and 
also  in  the  triple-piston  bushing;  once  removed  from  the  piston, 
or  distorted  in  any  manner,  it  should  be  scrapped.  '!  he  tit  of 
the  packing  ring  in  its  groove  and  bushing  and  the  condition  of 
the  bushing  should  Ik   >uch  as  to  pass  tlie  i)rescribe(l  tests. 

Tile  graduating  stem  sliould  work  freely  in  the  guide  nut.  The 
graduating  spring  and  the  retarded  release  spring  in  retarded 
relea.se  triple  valves  must  conform  to  standard  dimensions  and 
be  free  from  corrosion.  Tiie  thread  portion  of  tiie  graduating 
-tem  yuide  should  I)e  c<)ate<l  witli  oil  and  graphite  before  re- 
applying it  to  the  triple  cap. 

i'lie  tripk  \alve  piston  and  tho  emergency  valve  must  be 
tested  oil  centers  provided  for  the  purpose  to  insure  them 
being  straight.  The  emergency  valve  rubber  seat  should  invari- 
ably be  rercwed  unless  it  can  plainly  be  seen  to  be  in  first-class 
condition,  which  is  seldom  the  case.  A  check-valve  case  iiaving 
cast-iron  sciit   >bould  be  rei^Iaced  witli  a  case  iiaving  a  brass  seat. 

the  cylinder-cap  gasket  and  check-valve  case  gasket  to  be 
carefully  exan.ined  ;in(l  cleaned  witli  a  cloth:  init  slioidd  not  I)e 
scraped.  All  ban!  or  cracked  gaskets  to  l)e  replaced  wit!i  new 
ones. 

Standard  gaskets  as  furnisiied  i>y  tlic  air-lirakc  manufacturers 
should  be  used.  The  use  of  iionie-matle  gaskets  sliotdd  l)e 
avoided  as  ilie  irregular  tiiickness  results  in  leakage  and  causes 
tripIe-[>iston  stem  to  Iieiid  or  l)reak. 

The  tension  of  the  slide-xalve  spring  sliould  be  regulated 
so  that  its  contour  will  be  such  as  to  Iiriiig  the  outer  end 
's-iiich  iiic'ner  than  the  bore  of  the  bushing  when  the  outside 
en<i  of  the  spring  touches  Inisliing  when  entering. 

Before  assemliling  the  parts  after  cleaning,  the  castings  and 
ports  in  tlie  bodv  of  the  triple  valve  should  be  tliorougiily 
blown  o'U  uitii  compressed  air,  and  all  parts  of  tlie  trijile  not 
elsewhere  nroviiled  for  knf)wn  to  be  in  good  condition. 

Lubricate  the  seat  and  face  of  the  slide  valve  and  slide-valve 
gra<luating  valve  witli  high-gr.ide  very  line  diy  graphite,  rubbing 
it  onto  t!ie  surface  :inil  the  utiper  portion  of  the  bushing  where 
the  slidc-vahe  spring  bears,  so  as  to  make  as  nuicli  as  jiossiiile 
adhere  to  and  fill  up  the  jiores  of  the  Iirass.  leaving  a  very 
thin  co,-iting  of  free  graphite.  The  parts  to  be  luliricated  with 
grapliite  must  he  free  from  oil  or  grease. 

Rul)  tiie  graphite  in  with  a  flat-pointed  stick  over  the  end  of 
which  a  piece  of  chamois  skin  has  been  glued.  .At  completion 
of  the  rul)biiig  ojieration  a  few  light  blows  on  the  slide  valve 
will  leave  the  desired  light  coating  of  loo-^e  grapliite. 

Tl'e  trinle-valve  piston  j'acking  ring  and  its  cylinder  siionld 
be  luliricated  witli  either  a  light  anti-friclion  oil  or  ;i  suitalde 
.graphite  grease  ;is   follows: 

\pniy  a  light  coafinu:  to  flie  packing  rhig  and  iiKert  the  ))iston 
and  its  valve<;  in  the  iiody,  leaving  tliem  in  release  position,  then 
lnl)ricate  tl'i-  piston-cylinder  and  mo\e  the  piston  i>ack  and  forth 
several  times,  after  which  remove  tiie  surolus  from  tiie  outer 
edt'c  of  the  cylinder  to  .avoid  leaving  sufficient  lul>ricaiit  to  run 
on  the  slide  valve  or  seat  while  the  v.ilve  is  being  h.indled  or 
stored  n  ady  for  use. 

Xo  lurbication  to  he  .■u>i>lied  to  tlie  emergency  i)iston,  emer- 
per.cy  valve  or  check  valve. 

.'vll  triiile  \  dves  afler  being  cle;iiied  or  repaired  im"^t  be 
tested,  preferably  on  a  rack  conforming  to  the  attached  nrint, 
and  pass  tlte  test  prescribed  under  the  subject  of  "Triple  Valve 
Test*"  before  beinc  pl.iced    in   service. 

Should  any  of  the  triple-valve  bushings  rerpiire  renewing, 
such   work  -hould  lie  done  bv  the  air-l)r:ike   manut.-icturer-. 

Triple*  in  which  packing  rings  are  to  lie  renewed,  slide  v;ilve 
or  graduating  valves  renewed  or  f;"-ed,  if  the  latter  is  of  slide 
tvpe.  sl'oulil  be  smt  to  a  cQUtral  pojnt  or  general  repair  station 
for  repairs.  .  ■  V'X  ,u..  ^':-  :      ■;.-  __  ..:.;••' 

W  hen  apr)Iving  the  fripTf^  valve  to  the  nnxiliarv  resc-voir.  tbe 
gasket    ii-oidd   be   placed  on   the   triple   valve,   not    the   reservoir. 

CI.KAXTXr.. 

Ltihricat'inq  jiid  fusf^ccljnn  of  the  Rnikr  Cyliinlrrs. 

First,  secure  the  piston  rod  firndv  to  the  cvHnder  liead.  ibe" 
afttr  remoiirg  the  ?ion-pressur?  bead,  piston  rod.  piston  bead  and 
release  -nring,  scrape  ofiF  all  deposits  of  euin  and  dirt  widi  a 
puttv  knife  or  its  equivalent,  and  thorouehly  clean  tlie  rei"o\cil 
na'ts  ,-i.»->('  the  rnterior  of  the  cylinder  with  waste  saturated  with 
keros,  no 

Packing  leathers  must  not  be  'soaked  in  kerosene  oil  as  it 
de-trovs  the  oil  filler  placed  in  the  Icatlier  bv  the  manuf.ii-'urers. 
opening  the   pores  of  the   leather   and  causirg  them   to  become 

hard.         •.  '•  v.'^ 

Particular  attcritfon  to  be  paid  to  cleanintr  the  leaknee  proove 
and  the  auxiliarv  tube.  Tripl*"  vnlvo  must  be  removed  when  the 
at'vili.'^rv    tube    i<;   lieintr   cleaned 

Tiie  evpaiiding  riiir  when  annbed  in  the  packing  leather  should 
he  a   true  circle  and   fit   the   <  lU're  circrniference.  and   have  an 


opening  of  from  3-16  to  '4  inch;  when  removed  from  the  cylin- 
iler  tiie  riu.g  opening  sliould  be  I'A  to  i  9-16  inciies,  and  with 
this  opening,  of  course,  will  not  be  a  true  circle. 

A  packing  leatlier  which  is  worn  more  on  one  side  than 
the  other  sliouid  be  replaced  with  a  new  one  of  uniform  thick- 
ness, or  turned  so  as  to  bring  the  thin  side  away  from  the  bot- 
tom of  the  cylinder.  The  piston  should  be  turned  each  time  the 
cylinder  is  cleaned.  In  putting  a  packing  leather  on  piston,  it 
should  i)e  so  placed  as  to  bring  the  flesh  side  of  the  leather  next 
to  the  cylinder  walls. 

l-'ollower  studs  to  i)e  tirmly  screwed  into  tiie  piston  heads, 
and  nuts   to  be  drawn   up   tight  before  replacing  the  piston. 

The  inside  of  the  cylinder  and  packing  leather  to  be  lightly 
coated  with  a  suitable  lubricant,  using  not  more  than  4  ounces 
nor  less  than  3  ounces  per  cylinder. 

Part  of  tlie  lubricant  should  be  placed  en  the  expander  ring, 
and  t!ie  adjacent  side  of  the  packing  leather,  thus  permitting 
the  air  pressure  to  force  the  lubricant  into  the  leather  a:  each 
applica.tion  of  the  brake. 

Xo  sharp  tOi)ls  should  be  used  in  placing  the  packing  leather 
into  tiie  cylinder. 

After  the  piston  is  entered  and  before  the  cylinder  head  is 
replaced,  the  piston  rod  should  be  slightly  rotated  in  all  direc- 
tions, about  three  inciies  from  the  center  line  of  the  cylinder,  in 
order  to  l)e  certain  tliat  the  expanding  ring  is  not  out  of  place. 

In  forcing  the  piston  to  its  proper  position  in  the  cylinder, 
the  packing  leather  will  skim  from  the  inner  walls  of  the  cylin- 
der any  surplus  luiiricant  that  may  have  iietn  applied.  It  has 
been  found  good  practice  to  again  extract  the  piston  and  remove 
the   surplus   lubricant. 

All  stencil  marks  to  be  scraped  off  or  painted  over  with  black 
paint.  The  place  of  cleaning,  day,  month  and  year  to  bo  sten- 
ciled with  white  paint,  preferably  on  both  sides  of  the  cylinder 
or  auxiliary  reservoir,  or  if  this  is  not  readily  visible,  in  a 
convenient  location  near  the  handle  of  the  release  rod. 

The  bolts  and  nuts  holding  the  cylinder  and  reservoir  to  their 
respective  plates  and  the  batter  to  the  car,  to  be  securely 
tightened. 

The  brake  cylinder  to  be  tested  for  leakage  after  cleaning, 
preferably  with  an  air  gauge,  which  can  be  done  by  attaching 
the  gauge  to  the  exhaust  port  of  the  triple  valve  before  connect- 
ing the  retainer  pipe,  or  where  the  latest  type  retainers  are  used 
the  gauge  can  be  connected  to  the  exhaust  port  of  the  retaining 
valve.  In  eitlier  case,  the  gauge  will  indicate  cylinder  leakage 
on  releasing  the  triple  valve  after  making  an  application,  and 
when  atached  to  the  retainer  valve  it  will  also  test  the  retainer 
;ipd  retaining-valve  pipe. 

I'rakc-cylinder  leakage  should  not  exceed  five  pounds  per  min- 
ute,  from  an  initial  pressure  of   fifty  pounds. 

Fach  time  the  triple  valve  and  the  brake  cylinder  are  cleaned, 
the  brake  pitie,  brake-pipe  strainer  and  branch  pipe  sliould  he 
thoroughly  iilown  out  and  the  triple  valve  strainer  cleaned  be- 
fore recorniing  the  branch  pipe  to  the  triple  valve.  If  a  dirt 
collector  is  rsed,  the  plug  should  be  rcnir>ved.  the  .accMmidation 
blown  out  ai'<l  the  threaded  portion  of  the  plug  coated  with  oil 
and  grajihite   iiefore  replacing. 

.Kll  union  gaskets  should  be  made  of  oil-tanned  leather.  The 
use  of  rubber  in  unions  should  not  he  permitted. 

Piston  travel  should  be  adjusted  to  not  less  than  3^.  nor  more 
than   7  inches. 

ADIUT'OX.VI.    INSPECTTO.X    .VNU    KEP.VIRS    TO    r.AR.S. 

U  lien  the  brake  cylinder  and  triple  valve  is  cleaned,  the  fol- 
lowing additional   work   should  be  done  to  the   car: 

Retainine  valve  cleaned  liy  removing  the  cap,  wiping  or  blow- 
ing out  .ill  dirt  and  seeing  that  the  valve  and  its  seat  are  in 
good  I'onditir)!!,  the  ret;iining  jiosition  exhaust  port  open  and 
the  valve  proper  is  well  secured  to  the  car  in  a  vertical  posi- 
tion, tiipe  clami)s  nnplied  where  nn'ssing  and  tightened  where 
loose,  hose  ;ind  angle  cocks  turned  to  their  proper  position.  Pipe 
joints,  air  hose,  rele;ise  valves,  angle  and  stop  cocks  should  be 
tested  by  painting  the  1  .-irfs  with  soap  suds  while  under  an  air 
pressure  of  not  les'^  than  70  noumls,  preferably  80  pounds,  and 
defective  parts  repaired  or  removed. 

See  that  there  are  no  liroken  or  niissinf^  l)rake  shoes,  brake 
beriins  or  foundation  brake  pear,  and  if  the  car  belonc^s  to  a 
foreign  road,  a  ren.'iir  card  should  be  made  out  covering  all 
work  that  has  been  done  and  .ittacbed  to  the  car.  as  per  "SI.  C. 
P..  Rules. 

The  inspection  and  repairs  which  have  been  mentioned  should 
be  made  to  all  cars  at  least  once  in  twelve  months. 

TR'.rr.F.-V  VI.V^    TE.STS    AXP    IXSTRfCTTOXS    FOR    OPF.RATTNT;    TRTPI.I-VAI.VF 

TKST  RACK. 

Mouuiiucj    Tr!f>l('   Vah-cs   for   Testing. 

With  the  triple-valve  gasket  applied  to  the  face  of  the 
triple-valve  flange,  place  the  latter  against  the  face  of  the 
stand  in  a  vertical  position  and  open  cock  "X,"  as  shown  on 
attached  piping  diagram.  Fig.  3.  Connect  the  brake  pipe  to  the 
triple,  then  open  cock  "Z." 

Before  attaching  triple  valves  suitable  for  use  with  8-inch 
brake   cylinders,    insert    in    the    auxiliary   reservoir   end    of   the 
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v;il\c    the    friction-increascr    extension    piece,    suitable    for    the 
\alvc  under   test. 

Two  triple-valve  stand  face  plates  are  required  for  each  test 
!ack  to  permit  the  testing  of  all  types  of  freight  triple  valves. 

Plate   No.    I   is   for  use  when  testing  triple  valves   for  8-inch 
ylinders. 

Plate    No.    2   is    for    triple    valves    used    on    lo-inch    cylinders. 

If  it  is  found  necessary  to  repeat  any  test  which  has  neces- 
..iiated  a  reduction  of  auxiliary  reservoir  pressure,  valve  "B"' 
may  l>e  moved  to  position  No.  2,  which  provides  a  by-pass 
innniil  the  triple  valve  from  the  brake  pipe  to  the  auxiliary 
roervoir,  thereby  permitting  a  quick  recharge. 

TtSi  No.    I. — Charging  Test  for  Triple   I'alves. 

Commencing  the  tests  with  cocks  2,  3,  7  and  9  open,  all  other 
riniubered  cocks  closed,  valve  "V"  in  position  Xo.  3  (lap),  valve 
.\"    in    position    No.     i.    auxiliary     reservoir    empty   and    main 
.-•eserx  oir  pressure  80  pounds  pressure,  proceed  as  follows ; 

Cliise  cock  No.  7  and  open  No.  i,  and  witli  80  pounds  pressure 
in  the  l)rake  pipe  note  the  time  required  to  charge  the  auxiliary 

oescfi//^r/ofi/  or  cvcrs  /feou/jfso 

COCICAHI    i  n/PftU»YCOCir HAVING jiixovruT.  -■  .■-.'■.•••;' 

-      -  2    iCvrOi/rcX'l'  .  -    '  ■  ■  ■■"■■     :' 


by  closing  and  opening  cock  No.  i  ;  finally  leaving  it  closed. 

Coat  the  exhaust  port  of  triple  valve  with  soapsuds  to  ascer- 
tain if  leakage  exists  past  tlie  slide  valve  or  bushing  to  the 
exhaust  with  tlie  piston  and  slide   valve   in  emergency  position. 

Close  cocks  2  and  3  and  note  the  rate  of  fall  of  pressure 
indicated  by  the  brake-cylinder  gauge  hand,  which  is  now  con- 
nected only  with  the  small  volumes  between  cocks  2  and  3  and 
the  triple  valve.  A  leakage  greater  tiian  5  pounds  in  10  seconds 
indicates  either  excessive  check-valve  leakage  or  that  the  piston 
docs  not  seal  against  the  cylinder-cap  gasket. 

At  the  completion  of  this  test,  open  cocks  2  and  3  in  the  order 
given. 

Sec,   "B,"    Test   So.    2. — Leakage   at   Exhaust    in    Release   Slide 
I'alve   of   Euiergeney-fahe   Leaking. 

Open  cock  i,  and  after  the  brake-cylmder  pressure  is  ex- 
hausted close  cock  3  and  again  coat  the  exhaust  port  with  soap- 
suds to  determine  if  there  is  any  leakage  from  the  auxiliary 
reservoir  to  the  brake  cylinder  past  tlie  slide  valve  wheii  the 
triple  valve  is  in  release  position,  or  from  the  brake  pipe  to  the 
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riGURE  3 

reservoir  to  speciiied  pressure,  as  given   in  the  following  table : 
(Note. — If,  during  this  test  or  Test  No.  2  (LeakageTest),  any 
considerable  leakage  is  discovered,  the  charging  test  must  be  re- 
peated.) 

With  break-pipe  pressure  maintained  at  80  pounds,  the  triple 
valves  should  charge  the  auxiliary  reservoir  as  follow  s : 

tlHRGIV;     AVXll.IARV     Kt.SEKVOIR. 

From  0  to  30  I.hs.  From  0  to  70  Lbs. 

Seconds.  Seconds. 

WestinRlioiisc  Triple   Valve                    Min.          Max.  Min.         Max. 

B-inch    non-quick    si  rvict- 21               "28  .i*              T^ 

10-inch     non  (luiLk     ~.rvio<.- 13               IT  34               4  4 

t'inch    quick    scrvicr 32             42  100           l-?0 

10-incli    f(i;ick     service..,..,...,... 19              2-1  60              T-' 

'            -                From  0  to  30  Lbs.  From  0  lo  70  Lbs. 

Seconds.  Seconds. 

New  V'ork  Triple   Valve                            Min.          Max.  Min.          Max. 

"-inch    non-quick    service     . .  61               S2 

'0-inch   non-quick   service    ••  ■*•»              *>' 

S-inch     quick    servicr ..  100            120 

10-inch  quick  service    ..  65              80 

These  tests  give  practically  the  same  fesidts,  and  tlio  time 
of  charging  from  o  to  30  pounds  is  given  simply  to  save  time 
in  making  the  test. 

Test  No.  2. — Leakage  Test. 

Commencing  each  of  the  sections  of  Test  No.  2.  with  cocks  I, 

2,  3  and  I)  oi)en,  all  <itlier  numbered  cocks  closed,  valve  "R"  in 

position  No.  1,   (lap),  valve  ".A."  in  position  No.  i.  and  auxiliary 

reservoir  charged  to  80  pounds,  proceed  as  follows : 

Sec.  "A."   Test  No.   2.—]\'estuighouse   Triple    I'alves  and  .Vrtc 

y'ork  Omck-serxnce   Triple   Valves.    Leakage  at  Exhaust  in 

Ewcrgeney    Check-J^ake    and    Cylmde'--Cap    Gasket 

Leakage. 
Opornte   the   triple   valve   two   or   three   times   in   quick   action 


/*MV>«««>M?//P 


brake  cylinder  past  the  emergency  valve  or  its  seal,  when  the 
differential  on  the  emergency  valve  is  high.  Open  cock  3,  then 
paint  the  body  of  the  triple  valve  with  soapsuds  to  determine 
if  leakage  exists  direct  to  the  atmosphere  through  castings 
or  gaskets.  ■;  ■'   ■ ';•; '>-/^-^  :■'-■ 

If  leakage  is  discovered  at  tlio  trinlc  exhaust  in  release 
position,  determine  if  it  is  from  the  auxiliary  reservoir  or  brake 
pipe  in  the  following  manner: 

Move  valve  "A"  to  position  No.  8  and  open  cock  7  until  the 
lirake  pipe  and  auxiliary  reservoir  are  empty;  then  with  the 
valve  "J"  in  position  No.  3,  place  a  soap  bubble  on  the  exhaust 
port  and  place  valve  ".\''  in  position  No.  2.  If  no  leakage 
is  found  at  the  exhaust,  advance  valve  "J"  by  stages  from  posi- 
tion to  position  until  a  lirake-pipe  pressure  of  to  pounds  is  ob- 
tained. Any  leakace  from  the  exhaust  while  the  auxiliary 
reservoir  is  without  presstirt-  must  be  from  brake  pipe,  past  the 
emergency  valve.  Therefore,  if  no  exhaust  leakage  is  found 
and  leakage  did  exist  while  tlie  auxiliary  reservoir  was  charged, 
it  indicates  defective  slide  valve.  At  the  completion  of  this 
test,  close  cock  No.  7  and  move  valve  "A"  to  position  No.  1. 
recharging  auxiliary  reservoir. 

See.  "C."  Te.<!t  No.  2. — Gmdvaivig-vah'e  Leakage. 

Move  valve  "A"  to  position  No.  7  until  a  brake-cylinder 
pressure  of  from  20  to  30  pounds  is  obtained.  Then  return 
v.nlvc  "A"  10  position  No  1  and  dose  rock  3.  Tf  the  brake- 
cylinder  pressure  then  increases  without  leakage  at  the  exhaust 
port,  it  is  proper  to  assume  that  the  graduating  valve  is  leak- 
hie,  providitig  it  has  been  determined  bv  the  preceding  tests 
that  the  emergency  valve  is  tight.  Tf  leakage  at  the  exhaust 
occurs  during  this  test,  which  will  Ix'  determined  by  placing  a 
snap   bubble   on   the   exhaust,   the   leakage   may   be   either   from 
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slide  valve  or  graduating  valve.  The  rate  of  rise  of  pressure 
on  the  brake  cylinder  gauge,  resulting  from  graduatnig-valve 
leakage,  must  not  exceed  5  pounds  in  20  seconds.  This  com- 
paratively rapid  rate  of  rise  is  permissible  owing  to  the  ex- 
tremely small  volume  of  the  section  of  brake-cylinder  pipe  into 
which  the  leakage  is  occurring. 

At  the  completion   of  test,   open  cock  3  and  move  valve  "A" 
to  position    Xo.    i. 
■iVf.   "A,"   Test  No.   2. — Non-qmck   Service.    New   York    Triple 

yalz'c.      Leakage  at  Exhaust  in  Emergency.      Check-valve, 
Quick-action  Valve  and  Cylinder-cap  Gasket  Leakage. 

Operate  the  triple  valve  two  or  three  times  in  quick  action 
by  closing  and  opening  cock   i,   finally  leaving  it  closed. 

Coat  the  exhaust  port  of  triple  valve  with  soapsuds  to  ascer- 
tain it  leakage  exists  past  the  exhaust  valve  or  bushing,  with 
the  piston  and  slide  valve  in  emergency  position.  Close  cocks 
2  and  3.  If  the  brake-cylinder  gauge  now  indicates  leakage 
greater  than  5  pounds  in  10  seconds  the  leakage  is  excessive,  and 
is  usually  due  to  imperfect  seating  of  the  check  valve  or  quick- 
action  valve,  or  to  the  main  piston  not  making  a  tight  joint  on 
the  main-cylinder  gasket.  To  locate  the  defect  place  soap  bub- 
bles on  the  vent  ports.  No  leakage  at  these  points  indicates 
that  the  leakage  is  past  the  main-cylinder  gasket.  If  leakage  is 
found  at  the  vent  ports  open  cocks  i,  2  and  3  and  recharge  tlie 
auxiliary  reservoir  to  80  pounds,  then  move  valve  "A"  to  posi- 
tion No.  7  until  the  brake-pipe  pressure  is  reduced  to  10 
pounds  and  return  valve  "A"  to  position  No.  3.  Close  cock  2, 
and  if  the  quick-action  valve  is  leaking  the  brake  will  imme- 
diately release.  If  it  does  not,  the  leakage  is  past  the  check 
valve. 

At  the  completion  of  this  test,  if  no  leakage  were  found, 
open  cocks  1,  2  and  3,  and  if  leakage  were  discovered  open  cock 
2  and  move   valve  "A"  to  position   No.   i. 

Sec.  "B,"  Test  No.  2. — Exhaust-valve  Leakage  in  Release:  also 
Vent-valve  and  Quick-action  Valve  Leakage 

Close  cock  3  and  coat  the  exhaust  port  with  soapsuds  to 
determine  if  there  is  any  leakage  from  ihe  au.xiliary  reservoir 
past  the  exhaust  valve,  or  graduating  valve  or  triples,  having 
thif,  valve  tandem  with  the  exliaust  valve,  when  tlie  triple  is  in 
release  position.  If  exhaust  leakage  is  found,  the  triple  under 
test  has  tandem  exhaust  and  graduating  valves,  determine 
which  valve  is  leaking  by  making  graduating-valve  leakage  test. 
Sec.  "C,"  Test  No.  2. — Graduating-valve  Leakaqe. 

Move  vaKe  "A"  in  position  No.  7  until  a  brake-cylinder  pres- 
sure of  from  JO  to  30  pounds  is  obtained.  Then  return  valve 
"A"  to  position  No.  3  and  close  cock  3.  If  the  brake-cylinder 
pressure  then  increases  without  leakage  at  the  exhaust  port,  it  is 
proper  to  assume  that  the  graduating  valve  is  leaking.  The  rate 
of  rise  of  pressure  on  the  brake-cylinder  gauge,  resulting  from 
graduating-valve  leakage,  must  not  exceed  5  pounds  in  20 
seconds.  This  comparatively  rapid  rise  is  permissible  owing 
to  the  extremely  small  volume  of  the  section  of  brake-cylinder 
pipe  Into  which  the  leakage  is  occurring. 

If  !cakago  at  the  exhaust  occurs  during  this  test,  which  will 
be  determined  by  placing  a  soap  bubble  on  the  exhaust,  the 
leakage  is  tiy  the  exhaust  valve  instead  of  the  graduating  valve. 

.\\.  the  completion  of  the  test  open  cock  3  and  move  valve 
"A"  to  position   No.   i. 

Test  No.   3— Test  for  Type  "K"   Triple   Valves   for  Retarded- 
Release  Feature;  for  Both  ll'estinghouse  and  Nezv  York 
Triple   Valves. 

Commencing  the  test  with  cocks  i,  2,  3  and  9  open,  all  other 
numbered  cocks  closed,  auxiliary  reservoir  charged  to  80  pounds, 
valve  "B"  in  position  No.  3  dap"),  lever  "D"  in  position  No.  2 
and  valve  "A"  in  position  No.  3   (lap),  proceed  as  follows: 

Move  valve  "A"  to  position  No.  7  until  brake-pipe  pressure 
is  reduced  20  pounds,  then  return  it  to  position  No.  3 ;  place 
valve  "J''  in  position  No.  4;  valve  "B"  in  position  No.  r,  and 
valve  "A"  in  position  No.  2.  This  should  move  the  triple-valve 
parts  to  normal   ffull  release)   position. 

If  the  triple  valve  moves  to  retarded-release  position,  which 
is  indicated  by  a  contracted  exhaust  and  slow  release  of  brake- 
cylinder  pressure,  it  indicates  a  weak  or  broken  retarded  release 
spring,  or  undue  friction  in  the  retarding  device. 

Following  this  test,  recharge  the  system  to  80  pounds  by  mov- 
ing valve  "A"  to  position  No.  i  and  valve  "B"  to  position  No.  2. 

When  the  brake  pipe  and  auxiliary  reservoir  are  charged  to 
80  pounds  move  valve  "A"  to  position  No.  7  until  brake-pipe 
pressure  is  reduced  20  pounds,  then  return  it  to  position  Nb.  3. 
Place  valve  "J"  in  notch  No.  8.  lever  "D"  in  notch  No.  4.  valve 
"B"  in  nosition  No.   T,  and  valve  "A"  in  position   No.  2. 

Under  these  conditions  the  triple-valve  piston  and  slide  valve 
should  be  forced  to  retarded-release  position.  If  this  does  not 
occur  it  indicates  that  the  retarded-release  spring  is  not  standard 
or  the  retarding  devices  have  excessive  friction.  Completing 
test,  place  valve  "B"  in  position  3  and  valve  "A"  in  position  i. 
Sec.  "A,"  Test  No.  4. — Application  Test  for  Both  Westtnghouse 
and  Nezv   York    Triple    Valves. 

If  for  any  reason  it  is  desired  to  make  this  test  following 
an  application  and  release  produced  by  closing  and  opening 
cock    T.   or   the   auxiliary   reservoir   has    just  been    charged   by 


opening  cock  i,  this  test  should  be  preceded  by  an  application 
and  release  with  valve  "A,"  for  the  purpose  of  insuring  the 
slide  valve  bemg  in  its  normal  positioii. 

Commencing  the  test  with  cocks  i,  2,  3  and  9  open,  all  other 
numbered  cocks  closed,  valve  "A"  in  position  No.  I,  valve  "B" 
111  positioii  .No.  _',  and  levci"  "D"  in  notch  3,  then  with  the 
auxiliary   reservoir   charged   to  80  pounds,   proceed  as   follows: 

To  test  triple  valves  for  8-inch  cylinders,  place  valve  "B"  in 
Ijo.^^ition  Xo.  4  and  valve  "A"  in  position  No.  5. 

To  test  triple  valves  for  icvinch  cylinder,  place  valve  "B"  in 
position  No.  4  and  valve  "A"  in  position  No.  6. 

In  all  of  these  tests  the  triple  va^ve  shoutd  move  to  applica- 
tioi;  position  without  causing  a  discharge  of  air  from  the  vent 
port   of   valve   "B." 

A  failure  to  apply  under  the  conditions  specified  indicates 
either  excessive  friction,  which  will  be  shown  by  an  exhaust 
from  the  vent  port  of  valve  "B";  a  leaky  packing  ring,  which 
will  be  discovered  later  by  the  packing-ring  leakage  test ;  too 
large  a  feed  groove  in  the  cylinder,  or  a  combination  of  two  or 
more  of  these  defects.  Should  the  triple  valve  fail  to  apply 
and  no  exhaust  occur  from  valve  "B,"  the  indications  are  that 
the  back  flow  of  air  from  the  auxiliary  reservoir  to  the  brake 
pipe  is  too  rapid  to  permit  the  required  differential. 

At  ihe  completion  of  this  test  move  valve  "B"  to  position 
No.  3  and  valve  "A"  to  position  No.  i. 

.Sec.  "B." — Quick-service  Test   (for  Quick-service  Triple  Valves 

Only)    for   Botli    Jl'estinghouse   and   Nezv    York 

Triple   Valves. 

Commencing  the  test  with  corl :s  1,  2.  3  and  9  open,  all  other 
numbered  cocks  closed,  valve  "A"  in  position  No.  i,  valve  "B" 
in  position  No.  3  and  auxiliary  reservoir  charged  to  80  pounds, 
proceed  as  follows: 

Close  cock  9  and  move  valve  "A"'  to  position  No.  7  for  all 
S-inch  and  lo-inch  triple  valves.  The  brake-cylinder  pressure 
obtained  should  not  be  less  than  5  pounds  greater  than  tnat 
which  will  be  obtained  by  subjecting  to  the  san.e  test  triple 
valve-;  wliich  do  not  contain  the  quick-service  features. 

.\t  the  completion  of  tliis  test  move  valve  "A"  to  position 
.\o.    I    and  open  c^'ck  9. 

Test  Xo.  S- — I'ackinc-riiio  Leakage  Test  for  Both  ]Vesti»ghouse 
and  A'Vty  York  Triples. 

'Release  Test.  Sec.  r — Commencing  with  cocks  i,  2,  3  and  9 
open,  all  other  numbered  cocks  closed,  valve  "A"'  in  position  No. 
I,  valve  "B"  in  position  No.  3,  and  the  auxiliary  reservoir 
charged  to  80  pounds,  proceed  as   follows : 

Place  the  valve  "A"  in  position  No.  7  until  the  brake-pipe 
pressure  is  reduced  13  pounds,  then  return  to  position  No.  3 
(lap).  Place  valve  "J"  in  position  No.  2,  lever  "D"  in  notch 
No.  I.  and  valve  "B"  in  position  No.  i;  close  cocks  2  and  3  and 
move  valve  ".A."  to  position  No.  2.  If  the  discharge  does  not 
occur  promptly  from  the  vent  port  of  valve  "B,"  advance  valve 
"J"  from  position  to  position  until  the  discharge  begins,  then 
note  the  rate  of  increase  of  pressure  on  the  auxiliary  reservoir 
gauge,  which  must  not  exceed  5  pounds  in  30  seconds. 

During  this  test  there  must  be  a  steady  exhaust  of  air  from 
the  vent  port  of  valve  "B"  to  insure  the  proper  differential 
being  maintained  on  the  triple-valve  piston.  If,  in  making  this 
test,  the  triple  valve  for  the  8-inch  cylinder  releases  or  indicates 
excessive  ring  leakage,  make  another  test,  beginning  with  moving 
handle  "R"  to  the  right,  after  making  the  proper  brake-pipe 
reduction  .ind  before  starting  to  increase  the  brake-pipe  pres- 
sure. Immediately  after  the  test  is  completed  handle  "R" 
should  return  to  its  normal  left  position. 

Should  it  occur  that  the  friction  of  the  triple  valves  for  the 
lo-inch  brake  cylinder  is  so  low  as  to  continue  to  permit  the 
triple  to  release,  the  reduction  for  the  application  may  be 
changed  from  15  to  10  pounds.  When  this  is  done,  special  at- 
tention should  be  given  to  determining  if  the  graduating  valve 
is  right,  as  it  must  be.  to  permit  an  accurate  test. 

At  the  completion  of  this  test  place  valve  "B"  in  position  No. 
3,  open  cocks  2  and  3  and  place  valve  "A"  in  position  No.  i. 
Test   No.    6,    Sec.    2. — Friction    Test.     Release    Test   for   Both 
Westtnghouse  and  Nezv  York  Valves. 

Commencing  the  test  with  cocks  i.  2,  3  and  9  open  and  all 
other  numbered  cocks  closed,  valve  "A"  in  position  No.  I.  valve 
"B"  in  position  No.  3,  auxiliary  reservoir  charged  to  80  pounds. 

Place  lever  "D"  in  notch  3  for  all  triple  valves  undergoing 
the  test ;  proceed  as  follows : 

Place  valve  "A"  in  position  No.  7  until  the  brake-pipe  pres- 
sure is  reduced  to  10  pounds,  then  jeturn  it  to  position  No.  3. 
Place  valve  "T"  in  position  No.  I,  valve  "B"  in  position  No.  i, 
anei  move  valve  "A"  to  position  No.  2.  Uneler  these  con- 
ditions the  triple  valve  should  release.  A  failure  to  release 
should  be  accompanied  by  a  discharge  at  the  vent  port  of  valve 
"B."  which  indicates  that  the  frictional  resistance  to  the  move- 
ment of  the  packing  ring  and  slide  valve  is  excessive. 

If  the  triple  valve  does  not  release  and  valve  "B"  fails  to 
open  its  exhaust,  leakage  is  occurring  from  the  brake  pipe, 
which  will  necessitate  advancing  valve  "J"  from  nosition  to 
position,  remaining  in  each  position  30  seconds,  until  the  triple 
valve  releases  or  the  exhaust  in   valve  "B"  opens. 
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At  the  completion  of  the  test  place  valve  "B"  in  position  No. 
3  and  valve  "A"  in  position  No.  i. 
Test  No.  7,  Sec.  "A."— Service-port  Capacity  Test  for  IVcsting- 

House  Triple  Valves  and  Quick-service  New  York 
Triple  Valves. 

Commencing  with  cocks  I,  2,  3,  4  and  9  open,  valve  "A"  in 
position  No.  i,  valve  "B"  in  position  No.  3,  place  valve  "C" 
in  position  required  for  the  triple  valve  under  test,  as  indicated: 

Notch  No.  I. — For  8-inch  triple  valves. 

Notch   No.  2. — For   lo-inch  triple  valves 

During  this  test  the  brake-pipe  pressure  should  not  drop, 
except  that  in  the  case  of  the  quick-service  triple  valves  there 
will,  of  necessity,  be  a  slight  drop,  which  must  not  exceed  2 
pounds. 

I'lace  valve  "B"  in  position  No.  2  and  move  valve  "A"  to 
position  No.  3,  open  cock  7  until  brake-pipe  and  auxiliary-reser- 
voir pressures  are  reduced  to  50  pounds,  then  close  cock  7. 
Move  A'alve  "B"  to  position  No.  3  and  open  combination  cock 
6  and  quick-opening  valve,  leaving  it  open  3  seconds.  This  test 
should  not  produce  quick  action.  If  it  does,  it  indicates  a  re- 
striction in  the  service  port,  or  a  weak  or  graduating  spring. 

Sec.  B. — Dui)licate  the  tests  specified  under  Sec.  A,  placing 
the  wheel   of  valve   "C"   in   the   position  as   indicated. 

Notch   No.  3. — For  8-inch  triple  valves. 

Notch  No.  5. — For  lo-inch  triple  valves,  excepting  Westing- 
house  non-Quick  service,  with  which  use  notch  7. 

This  should  result  in  the  triple  valve  moving  to  emergency 
position.  Failure  to  do  so  indicates  too  close  a  fit  of  the 
emergency  piston. 

.\t  the  completion  of  the  test  close  cock  4  and  combination 
cock  6  and  quick-opening  valve,  move  valve  "A"  to  position 
No.  I. 

Test   No.    ~,   Sec.   "A." — Service-port   Capacity    Test   for   New 
i'orlc  Non-quick  Service  Triple  Valves. 

Commencing  with  cocks  i,  2,  3,  4  and  9  open,  valve  "A"  in 
position  No.  i.  valve  "B"  in  position  No.  3,  place  valve  "C"  in 
position  required  for  the  triple  valve  under  test,  as  indicated. 

Notch  No.  I. — for  8-inch  triple  valves. 

Notch   No.  2. — For   lo-inch  triple  valves. 

Place  valve  "B"  in  position  No.  2  and  move  valve  "A"  to 
position  No.  3.  Open  cock  7  until  brake  pipe  and  auxiliary  reser- 
voir pressure  are  reduced  to  50  pounds,  then  move  valve  'B"  to 
position   No.  3  and  open  cock  6  quickly. 

NoTK. — During  this  test  the  triple  valve  should  move  to  ser- 
vice position,  the  brake-pipe  pressure  must  not  drop  and  there 
must  be  no  discharge  of  air  from  the  vent  ports. 

Should  the  triple  valve  move  to  emergency  position,  it  indi- 
cates a  restriction  in  the  service  ports  or  a  weak  vent-valve 
spring. 

Sec.  B. — Duplicate  the  test  specified  under  Sec.  A,  placing  the 
wheel  of  valve  C  in  the  position  as  indicated  for  the  triple  valve 
under  test. 

Notch   No.  3. — For  8-inch   triple  valves. 

Notch  No.  5. — For  10-inch  triple  valves. 

This   should   result   in   the   triple   valve  moving  to  emergency 
position,  causing  a  strong  blast  of  air  from  the  vent  ports  and  a 
brake-pipe  reduction  of  at  least  3  pornds.    Failure  to  do  so  indi- 
cates a  too  loose  fit  of  the  vent-valve  piston  packing. 
AiR-KR.\KE  Hose  Couplincsi. 

PART    T. 

Air-brake  Hose  Couplings  and  Packing  Ritigs. 

In  its  investigations  the  committtee  assumed  that  all  air- 
brake hose  couplings  and  packing  rings  now  in  use  were  supplied 
by  the  Westinghouse  Air  Brake  Company  and  the  New  York 
Air  Brake  Company,  or  in  accordance  with  their  standard  dimen- 
sions, and  therefore  the  question  of  the  best  possible  inter- 
change of  proposed  standard  and  existing  couplings  and  rinjjs 
has  received  due  consideration. 

For  the  purpose  of  determining  whether  there  are  sufficient 
variations  in  the  dimensions  of  various  makes  of  couplings  to 
justify  the  Association  in  adopting  a  standard  with  a  view  of 
securing  a  more  satisfactory  interchange,  more  than  five  thou- 
sand new  and  used  couplings  have  been  gauged  and  tested. 
This  investigation  revealed  the  fact  that  the  dimensions  of  coup- 
lings which  should  be  common  to  all  makes  vary  appreciably  in 
couplings  supplied  by  diflfercnt  manufacturers. 

Fnlirged  drawings  have  also  been  made  showing  the  variation 
in  the  principal  dimensions  employed  by  the  Westinghouse  Air 
Brake  Company  and  the  New  York  .A.ir  Brake  Company  in  the 
desiyn  of  their  respective  coupling  and  packing  ring.  Outlines 
of  the  former  and  details  of  the  latter  are  shown  in  Fig.  4  (not 
renroduced\  from  which  it  will  be  seen  that  there  is  a  differ- 
ence of  T-64  inch  in  the  nominal  height  of  a  Westinghouse  and 
a  New  York  packing  ring.  Also,  there  is  3-64  inch  difference 
in  one  of  the  principal  dimensions  of  the  couplings  affecting  the 
compression  of  the  rings. 

^^'hen  two  Westinehouse  couplines.  with  Westinghouse  pack- 
ine  ring  in  each,  are  coupled  together,  the  nominal  compression 
of  each  packing  ring  is  3-T28  inch.  When  the  couplings  are 
pulled   apart    (as   is  the  case  when  cars   are   uncoupled  without 


first  parting  the  hose)   the  faces  of  the  hose  couplings  are   1-32 
inch  apart. 

\V  ith  two  New  York  couplings,  having  a  New  York  packing 
ring  in  each,  coupled  together,  the  compression  of  each  ring  is 
nominally  1-32  inch ;  and  when  the  couplings  are  pulled  apart, 
the  space  between  the  faces  of  the  couplings  is  only  1-64  inch. 

If  Westinghouse  packing  rings  are  used  in  New  York  coup- 
lings, the  compression  of  each  ring  will  be  3-64  inch,  or  1-64  inch 
greater  than  when  New  York  packing  rings  are  used  in  New 
York  couplings.  A  combination  of  New  York  packing  rings 
and  \\  estinghouse  couplings  will  reduce  the  nominal  compres- 
sion of  the  latter  to  1-128  inch. 

The  permissible  variation  in  the  nominal  compression  of  the 
rings,  with  the  existing  standards  of  the  air-brake  manufac- 
turers, is  therefore  in  the  ratio  of  6  to  I,  or  600  per  cent.,  which, 
in  the  judgment  of  the  committee,  justifies  the  Association  in 
considering  the  adoption  as  standard,  or  recommended  practice, 
such  dimensions  relating  to  air-brake  hose  couplings  rnd  pack- 
ing rings  as  will  insure  greater  protection  against  leakage  and 
lessen  the  damage  to  hose  when  "pulled  apart"  than  is  now 
possible. 

New  Proposed  Stand.\rd  Coupling. 

Fig.  5  shows  the  detail  drawing,  as  submitted  by  the  Air-hose 
Committee  in  T909,  revised. 

The  revision  consists  of  an  outline  of  the  reinforced  guard 
arm,  a  1-16  inch  radius  at  the  back  of  the  groove  for  the  pack- 
ing ring,  and  of  a  second  (3-16-inch  and  5-32-inch "t  radius  in 
the  groove  of  the  guard  arm  and  at  the  outer  lug,  to  provide 
suitable  clearance  at  point  "B." 

For  convenient  reference,  the  packing  ring  as  recommended 
in  190Q  is  also  shown  in  detail  in  Fig.  5. 

Leakage  at  the  packing  ring  and  damage  to  hose  when 
"pulled  apart"  will   depend   largely  upon   the  permissible   varia- 


Fiq.   o. 

tion  ill  nominal  dimensions  to  meet  manufacturers'  requirements. 
The  question  of  maximum  variation  m  nominal  dimensions 
affecting  the  compression  of  the  ring  and  the  clearance  between 
faces  of  coupling  has  therefore  been  thoroughly  investigated 
by  (as  previously  stated)  "gauging  and  testing  over  five  thou- 
sand couplings"  and  a  number  of  packing  rings.  Couplings 
which  were  found  to  slightly  vary  from  the  manufacturer's 
standard  were  tested  under  air  pressure  on  a  pulling  machine, 
with  which  could  be  approximated  the  strains  to  which  the  hose 
is  subjected  in  service  through  the  slack  action  and  curving  of 
cars.  Notwithstanding  the  fact  that  no  tests  were  made  with 
frozen  hose  (which  is,  perhaps,  the  severest  service  test  for 
ring  leakage  that  can  be  made),  the  investigation  leads  to  the 
conclusion  that  the  air-brake  manufacturers  can  be  depended 
upon  to  supply  their  hose  couplings  and  rings  with  a  degree 
of  accuracy  that  will  insure  satisfactory  service. 

This  conclusion  does  not  apply,  howe\er,  to  packing  rings 
secured  in  the  open  market.  In  gauging  and  testing  a  large 
luiinbor  of  sample  packing  rings  which  were  supplied  by  various 
rubber  companies,  less  than  ten  per  cent,  of  them  were  found 
to  be  fit  for  service  A  number  of  these  sample  rings  were 
represented  by  the  rubber  manufacturers  to  be  "M.  C.  B.  Stan- 
dard," "perfect  samples."  etc. 

If  the  members  of  the  Association  care  to  consider  securing 
packing  rings  in  the  open  market,  then  suitable  minimum  and 
maximum  gauges  for  them  should  first  be  adopted  (consider.i- 
tion  of  which  docs  not  come  within  the  scope  of  the  committee's 
investigation  on  couplings  and  rings). 

It  has  been  suggested  that  the  Association  should  adopt  mini- 
mum and   maximum   dimensions   for  the   couplings  as  a  whole. 
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This  would  affect  further  developments  in  the  device,  such  as 
are  now  being  niadf  l)y  the  two  leading  air-brake  companies  in 
what  may  be  termed  a  "hose-protector  coupling,"  with  wiiich  it 
is  intended  to  minimize  the  tension  in  the  hose  when  pulled 
apart.  The  committee  has  therefore  confined  its  recommenda- 
tions to  nominal  dimensions  affecting  the  interchange  of  coup- 
lings and  rings. 

Summary. 

Summarizing,  it  can  be  said  tliat  two  couplings  and  packing 
rings  conforming  to  the  diiiiensiuns  shown  in  Fig.  5  will  couple 
together  as  satisfactorily  and  with  equal  assurance  against  leak- 
age ;it  the  packing  ring,  and  whh  as  little  damage  to  hose  when 
pulled  apart,  as  is  now  had  with  couplings  and  rings  conforming 
to  the  standards  of  the  Westinghouse  Air  Brake  Company. 

One  of  the  proposed  .M.  C  B.  couplings  and  rings,  as  shown 
in  Fig.  5,  will  interchange  with  cou]ilings  and  rings  conform- 
ing to  the  >tandar(l  of  the  Xew  York  .\ir  lirake  Company  more 
satisfactorily  and  witli  greater  assurance  against  leakage  and 
damage  to  hose  when  pulled  apart  tlian  is  now  possiI)le  with  a 
Westinghouse  and   Xew   York  coupling  coupled   together. 

A  proposed  M.  C.  B.  coupling  and  packing  ring  (as  shown  in 
Fig.  3)  and  a  Westinghouse  (oui)ling  and  packing  ring  will  in- 
terchange at  satisfactorily  iuul  witli  ef|ual  assurance  against 
leakage  and  damage  to  hose  when  pulled  apart  as  will  two  coup- 
lings conforming  to  the  staiid.ird  of  the  Westinghouse  Air 
Brake  Company. 

Part  II. 
GaiKjcs  for  Air-hrakc  Hose  Couplings. 

The  question  of  gauges  for  used  air-brake  hose  couplings  has 
been  investigated  with  the  view  of  determining  proper  contour 
lines  of  the  gauges.  .\  munber  of  used  couplings  have  been 
gauged  Cand  subsequently  tested)  with  gauges  of  such  propor- 
tions and  dimensions  as  to  provide  for  condemning  ct)iiplings 
with  f.:uar(l  .inns  and  lugs  distorted  or  worn  from  T-128  inch  to 
1-32  inch. 

Ilie  coiiiniitiee  dois  not  feel  justified  in  suggesting  the  adop- 
tion of  the  i)ro])osed  dimensions  without  first  gauging  (with  the 
proposed  jjauges )  a  sufficient  munber  of  couplings  to  confirm 
the  committee's  judgment  in  the  premises.  The  committee  there- 
fore <lesires  to  report  "progress"  on  the  question  of  gauges  for 
air-hose  couplings  and  respectfully  asks  for  further  time  in 
which  to  complete  its  investigation. 

Discussion. — .Some  objection  was  raised  to  the  lecommenda- 
tion  of  wiring  the  defect  card  on  to  the  ear  instead  of  tacking 
it  up  in  an  e.xposed  place.  It  was  explained  by  the  committee 
that  this  matter  had  been  given  verv  careful  attention  .-ind  it  was 
decided  that  to  have  it  wired  on   was  better  practice. 

F.  W.  Brazier  (N.  Y.  C. )  drew  .-itteiition  to  tin-  inferi<ir  gas- 
kets which  a  number  of  roads  are  applying  and  reconm-ended 
that  all  gaskets  found  which  were  not  .absolutely  standard  be 
thrown  into  the  scrap  heap. 

Considerable  discussion  was  raised  in  connection  with  the  two- 
hole  connection  iti  the  truck  lever  conneition.  The  consensus 
of  opinion  seemed  to  be  that  more  holes  sitould  be  shown  on 
this  flrawing,  and  a  inotion  was  finally  carried  that  it  should 
be  revised  to  show  three  holes  at  each   erid. 

W.  F.  Beiitlcy  (B.  &  O.)  recommended  that  the  word  "prefer- 
able" be  eliminated  from  the  section  of  the  report  that  referred 
to  the  matter  of  testing  triple  valves  on  tiie  test  rack  after  clean- 
ing or  repairing.  Mr.  Burton  drew  atteiuion  to  the  fact  that 
this  is  recommended  practice  in  any  ci'^e.  and  would  not  be 
binding  even   without  the   word   "preferable." 

A  motion  was  carried  that  the  recommendations  of  the  com- 
mittee, as  to  the  defect  card,  the  bottom  rod,  the  annual  re- 
pairs to  freight  car  brakes  and  the  adoption  of  a  hose  coupling 
and  packing  ring  be  referred  to  letter  ballot  for  adoption  as 
recommended  practice. 


RULES  FOR  LOADING  MATERIAL 

Committee: — .\.   Kearnev.  cliairmaii ;   R.   E.   Smith,  Win.   .\loir, 
W.  F.  Kiesel.  L.  H.  Turner. 


The  committee  reports  it  has  no  recommendations  for  changes 
in  the  present  Rules  for  Loading  Material  to  present  to  this 
convention,  except  to  correct  some  errors,  for  the  most  part 
typographical,   that    were  made   in   the   last   issue  of  the   rules. 

This  conclusion  has  been  reached  as  the  result  of  the  few 
subjects  for  change  that  have  been  ()resente(l  during  the  current 
year,  and  more  especially  in  order  to  give  every  one  handling 
the  rules  more  time  and  better  opportunity  to  make  up  their 
minds  what  changes  are  really  necessary. 


First  of  all,  we  would  direct  your  attention  to  Rule  26  of  the 
1910  Revision  of  the  Rules  for  Loading  Material. 

In  the  1910  issue  Rule  26  provides  for  the  exclusive  use  of 
metal  spacing  blocks.  Probably  everybody  will  recall  the  dis- 
cussion of  this  point  on  the  floor  of  the  convention  last  year, 
and  the  action  taken  at  that  time,  to  eliminate  that  modification 
requiring  metal  blocks  e.xclusively.  It  was  decided  then  to  con 
tinue  the  use  of  Rule  26  in  its  old  form,  that  is.  making  thi 
use  of  metal  or  wooden  blocks  optional. 

It  was  a  mistake  allowing  Rule  26  to  g(^  into  the  new  issue 
of  the  rules  in  its  modified  form.     The  rule  should  read : 

"The  cars  nmst  be  jacked  apart  by  placing  one  jack  on  each 
side  of  the  coupler,  separating  the  cars  until  the  couplers  are 
pulled  out  to  the  fullest  extent,  inserting  hardwood  or  metal 
blocks  (latter  preferred  I  to  completely  fill  the  space  between  the 
horns  of  coupler  and  end  f)f  sill,  and  coupK-r  release-rod  chain 
disconnected,  as  shown  in  Figs.  2  and  3." 

Discussiou. —  The  chairman  stated  that  rule  6  was  in  conflict 
with  .\.  R.  .\.  rule  15,  l>tit  believed  that  after  further  investiga- 
tion tiie  connnittee  could  alter  it  to  make  them  harinonize  with- 
out altering  the  principle. 

Metal  or  wood  spacing  blocks  were  again  under  discussion, 
and  a  motion  was  passed  eliminating  the  word  "preferred"  after 
the  word  "metal"  in  the  rule,  thus  allowing  either  block  to  be 
used.    Rule   121   wa-  referred  to  letter  ballot. 

The  report  rif  the  committe  was  accepted  and  referred  to  let- 
ter ballot. 


CONCLUDING  EXERCISES 

While  awaiting  the  report  of  the  tellers  on  the  election,  the 
meeting  w:i>  ilirown  t>pen  for  general  discussion  on  any  sub- 
ject and  the  matter  of  the  present  method  of  election  was 
brought  up  iiy  D.  F.  Crawford,  who  mo\ed  that  the  executive 
coimnitKe  be  authorized  to  appoint  a  committee  with  a  view  of 
simplyifyin;-'  it  and  to  transmit  a  circular  rei)ort  to  the  members 
before  Deceinbir  I,  which  should  give  the  necessary  changes  in 
the  constitution  to  be  voted  tipon  next  year.  This  motion  was 
carried. 

.Appi entices  in  the  car  shop  was  discussed,  and  a  motion  was 
carried  to  the  etTect  tliat  a  special  committee  be  appointed  to 
report  next  year  on  this  subject. 

Following  this  a  number  of  members  spoke  most  *.troncly  on 
the  lateness  of  the  reports  this  year,  an<l  every  one.  from  mem- 
bers to  the  executive  committee,  except  the  secretary,  was  criti- 
cized. It  api)e.ired  that  the  blame  was  not  confined  to  any  one 
point.  .\  n:otion  wa-^  finallv  carried  that  the  appointment  of 
the  committee  be  issued  to  the  members  in  circular  form  by 
the  secretary  .is  soon  as  they  were  appointed.  In  this  way  the 
members  would  know  what  subjects  were  to  be  investigated  and 
to  whom  tliey  might  transmit  information  which  came  to  their 
attention,  .md  not  have  to  await  the  receipt  of  a  circular  letter. 

A  motion  was  carried  that  the  executive  committee  of  the 
a-sociation  extend  to  the  executive  committee  of  the  .American 
Railway  As'^ociation  a  cordial  invitation  to  \  i>it  the  next  con- 
\ention  individually,  ;nid  the  suggestion  of  the  advisability  of 
apixiinting  ;'  conmiittee  to  visit  the  convention  and  make  a  re- 
l)ort  upon  tiieir  observations. 

[The  reports  and  discussions  on  the  following  subjects  will 
appear  in  the  .\u,ifust  issue:  Train  Pipe  ;ind  Connection  for 
-Steam  Heat;  Refrigerator  Cars;  Prices  for  Labor  and  Mate- 
rial for  Steel  Cars;  Train  Lighting;  Car  Wheels;  Test  of 
Brake  Shoes,  Revision  of  Rules  of  lntercham:e  and  Consoli- 
dation.- -'"n.  I 


A  Flight  of  Stairs  Has  Bken  Ekectep  in  Paris  •vcr  which 
14,000.000  persons  have  passed  without  so  much  a<  scratching 
the  surface.  These  steps  arc  almost  imperishable,  for  in  the 
concrete  of  w  iiicli  they  are  constructed  a  generous  proportion  of 
carborundum  has  been  introduced,  and  since  carbnrunduin  is 
almost  as  hard  as  the  diamond,  it  has  given  the  concrete  a 
wearing  quality  which  no  marble  or  granite  could  possibly  ap- 
proach. 
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HIGHLY   DEVELOPED   HORIZONTAL   MILLING 
MACHINE  OF  UNUSUAL  PROPORTIONS 


The  type  of  machine  herein  illustrated  has  been  attempted 
before,  but  it  is  believed  that  never  before  have  such  massive 
proportions  and  refinements  been  incorporated  in  any  similar 
design.  As  this  heavy  50  in.  horizontal  milling  machine  has 
been  in  operation  but  a  short  time,  the  Newton  Machine  Tool 
Works,  of  Philadelphia,  Pa.,  have  no  data  available  concerning 
its  output,  but  it  is  recalled  that  on  their  old  design  of  nearly 
the  same  proportions  and  drive  locomotive  rods  have  been  milled 
at  a  feed  or  table  advance  of  about  8  in.  per  minute  when  taking 
cuts  from  ^  in.  to  JX  in.  deep,  and  from  14  to  18  in.  wide.  In 
channeling   two   rods   at   one   time,   each    channel   3^    in.   wide 


A  study  of  the  spindle,  its  drive  and  accompanying  details  is 
of  interest  as  an  inuication  of  the  care  observed  in  the  design 
to  prevent  the  transmission  of  vibrations  to  the  cut.  The  diam- 
eter of  the  spindle  in  parallel  bearing  is  7  in.,  in  addition  to 
which  there  is  a  double  taper  bearing  in  front  of  the  spnidle 
sleeve,  the  largest  diameter  of  which  is  11  in.  The  spindle 
sleeve  is  13}^  in.  in  diameter  and  it  has  to  in.  of  independent 
horizontal  hand  adjustments.  The  maximum  distance  between 
the  spindle  saddle  and  the  outboard  bearing  is  51  in.;  mini- 
mum distance  center  of  spindle  to  top  of  work  table,  5  in.,  and 
the  ma.ximum  distance  is  31  in.  The  spindle  is  arranged  to 
drive  a  4  in.  diameter  cutter  arbor  by  means  of  a  broad  face 
key;  it  is  fitted  with  a  No.  7  Morse  taper,  and  provided  with 
a  through  retaining  bolt  to  hold  the  arbors  in  place,  thus  reliev- 
ing the  outboard  bearing  of  all  strain  when  taking  cuts. 


HEAVY   DESIGN    50-IN.    HORIZONT.Vt,    MiLLlXG    MACHIKE. 


and   1^4   in.   deep,   the  table   advance,  or   feed,   was  2^,  in.   per 
minute. 

From  these  two  examples  it  will  be  noted  tliat  the  rating  of 
the  machine  by  pounds  of  metal  removed  for  a  given  time,  or 
the  number  of  cubic  inches  of  metal  removed,  may  be  errone- 
ous and  very  misleading,  as  the  stress  under  which  machines 
operate  when  taking  very  deep  cuts  is  much  greater  than  when 
taking  slabbing  cuts  of  even  greater  sectional  area.  The  con- 
clusion reached  by  the  builders  of  this  tool  is  that  for  ordimiry 
slab  milling  the  correct  output  of  machines  appears  to  be  about 
one  cubic  inch  of  metal  a  miiuitc  per  horsepower. 

It  is,  of  course,  evident  that  such  heavy  duty  must  require 
an  unusual  combination  of  strength  and  rigidity,  and  a  study 
of  the  design  of  this  machine  will  clearly  indicate  that  this  has 
heen  attained  in  the  very  highest  degree.  This  is  particularly 
noticeable  in  the  proportions  and  assemblage  of  the  bed.  up- 
rights and  cross-rail,  which  although  of  the  ample  stock  neces- 
sary in  machines  of  this  de.sciption  to  withstand  the  severe 
strains  to  which  they  are  subjected,  have  still  been  so  pleasingly 
fashioned  that  the  general  appearance  affords  little  indication  of 
the  total  weight.  Nevertheless  the  latter  is  38.000  lbs.  net  and 
the  floor  space  occupied  is  21  by  15  ft,,  thus  rendering  the  ma- 
chine the  largest  of  its  type  to  be  carried  regularly  as  a  stock 
Product. 


1  he  drive  is  by  a  sleeve  worm  vvheol  35'-2  in.  6.  D ,  and  it  is 
transmitted  by  a  double  keyway.  Ihe  worm  whiel  has  a 
bronze  ring  with  teeth  of  Steep  lead,  and  the  driving  worm  is 
of  hardened  steel  with  roller  thrust  bearings,  the  latter  being 
cast  solid  with  the  spindle  saddle.  It  will  be  readily  appre- 
ciated that  through  this  general  arrangement  all  stresses  must 
he  contained  within  the  sad^e  and  all  vibration  at  the  cut  not 
merely  minimized,  but  effectually  eradicated.  The  drive  to  the 
spindle  is  further  through  bevel  and  spur  gears  connecting 
with  the  General  Electric  Company  CLC  62  H.P.  intermittent 
motor  for  220  volts  circuit,  having  a  speed  of  560  to  1,120 
f.  p.  m.,  which  gives  a  speed  range  to  the  Spindle  oi  15.55  to 
31. II  r.  p.  m.  '  ■ 

The  saddle,  which  has  a  bearing  on  the  main  upright 
24  in.  wide  by  45  in.  long,  is  counterweighted.  and  has  square 
lock  gibbed  bearings  on  the  upright,  adjustments  being  made 
by  taper  shoes.  The  location  of  this  taper  shoe  is  of  particular 
interest,  as  it  is  arranged  to  permit  of  easy  detachment  of  the 
saddle  should  any  accidents  occur,  and  also  to  have  the  tension 
on  the  solid  surface.  The  elevating  screws  for  both  the  saddle 
and  outboard  bearing  have  a  top  and  bottom  bearing  to  permit 
of  them  being  maintained  in  alignment  at  all  times.  The  ad- 
justment of  the  spindle  sleeve  is  controlled  by  a  worm  and 
worm   wheel,   which   governs   the   movement  of  the   rack  pinion 
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engaging  into  the  spindle  sleeve.  The  outboard  bearing  has  an 
independent  horizontal  adjustment  in  its  saddle  of  8  in. 

Among  the  refinements  which  have  been  incorporated  in  the 
new  machine  one  which  may  be  prominently  mentioned  is  in 
connection  with  the  vertical  driving  spline  shaft.  This  shatt 
slides  through  bushings  to  which  it  is  keyed,  causing  their  rota- 
ton  in  unison,  thus  lengthening  the  life  of  the  bearing  by  pre- 
venting the  escape  of  oil  that  would  occur  should  the  spline 
shaft  rotate  in  the  fixed  bearings.  The  bevel  driving  gear  on 
the  vertical  shaft  is  placed  above  the  driving  bevel  gear  on  the 
horizontal  shaft  in  order  that  the  thrust  on  the  bottom  bearing 
may  be  equalized  by  the  pressure  of  the  gear  and  thus  eliminate 
excessive  wear  on  the  thrust  washers  placed  at  the  bottom  of 
the  shaft.  In  the  pull  pin  feed  gear  bronze  centers  have  been 
placed  to  facilitate  renewals,  if  necessary,  at  a  slight  cost,  and 
to  overcome  the  objection  of  having  a  loose  steel  gear  revolving 
on  a  steel  shaft.  The  male  friction  clutch  is  fitted  with  apple 
wood  blocks,  thoroughly  fitted,  and  held  in  place  by  bolts,  a 
more  adequate  arrangement  than  in  the  former  practice,  which 
consisted  of  blocks  and  glue. 

The  feed  is  taken  from  the  vertical  driving  shaft  through  to 
the   operating   side  of   the  machine,   where   there   are  provided 


three  changes  of  gear  feed  ranging  from  .10,  .15  and  .20  in.  per 
revolution  of  the  spindle,  and  there  is  also  provided  reversing 
power  fast  traverse  by  means  of  a  friction  clutch  by  engaging 
the  double  train  of  bevel  friction  clutch  gears.  One  lever 
engages  the  clutch  controlling  the  fast  traverse  of  the  table, 
and  the  direction  of  movement  indicates  the  direction  of  travel 
to  the  table.  Another  lever  engages  the  clutch  for  the  trans- 
mission of  feeds.  One  hand  wheel,  as  shown,  is  for  the  hand 
movement  of  the  table  and  the  other  for  the  simultaneous  ad- 
justment of  the  spindle  saddle  and  the  outboard  bearing,  which 
can  also  be  elevated  or  lowered  by  means  of  the  independent 
General  Electric  Company  CQ  3  H.  P.  series  wound  220  volt 
motor,  having  a  speed  of  1425  r.p.m.,  which  moves  the  saddle 
at  6  ft.  per  minute. 

The  work  table  of  this  machine  is  42  in.  wide,  14  ft.  long,  and 
entirely  surrounded  by  an  oil  pan.  The  bed  is  21  ft.  long  and  38 
in.  over  the  shear.  All  gears,  with  the  exception  of  the  worm 
wheel  by  which  the  fast  traverse  is  obtained,  are  of  hammered 
steel,  with  the  teeth  cut  from  the  solid.  The  machine,  viewed  in 
entirety,  represents  a  remarkable  development  in  this  extremely 
important  tool,  and  one  indeed  which  implies  that  little  further 
could  be  done  to  enhance  its  intrinsic  merit. 


THE  ALLEN  CAR  VENTILATOR 


The  ventilator  now  generally  in  use  comprises  a  grating  in 
the  end  of  the  freighi  car,  with  a  wooden  frame,  vertical 
wrought  iron  rods  and  wire  netting.  This  ventilator  is  closed 
by  means  of  a  wooden  door  sliding  on  a  wrought  iron  track 
and  secured  in  closed  position  by  metal  guides  at  the  bottom 
of   the  door,   and  a  set  of  ordinary  door   fasteners. 

Certain  recognized  objections  to  this  style  of  ventilator,  such 
as  high  cost  of  maintenance,  liability  to  damage  from  shifting 
loads,   and   interference   of   the    door   with   the   location    of   the 


the  top  of  the  movable  plates,  strengthen  the  frame  transversely 
and  back  up  the  wire  netting  and  movable  plates,  pivotally  con- 
nected at  the  middle  by  an  operating  rod.  The  movable  plates 
are  not  hinged  or  pivoted  to  the  frame,  but  merely  rest  at  their 
ends  in  recesses  in  the  sides  of  th^  frame.  The  ventilator  is 
held  in  an  open  or  closed  position  by  gravity,  and  needs  only 
to  be  pulled  open  or  pushed  closed,  by  in  each  case  exerting 
a  slight  lifting  force  on  the  handle.  The  holes  which  are  shown 
in  the  ends  of  the  operating  rod,  v.ith  corresponding  holes  in 
the  lugs  at  the  top  and  hottom  of  the  frame,  are  provided  sim- 
ply for  "sealing." 


Outside  View  showing 
Ventilator  Closed. 


:^r 


Sectional  View  Sectional  View 

showing  Ventilator     showing  Ventilator 

Closed.  Open. 


End  View  of  Car  Designed  to  Comply 
with  Recent  Safety  Appliance  Law. 


CO.VSTKULTIXK    DET.MLS    AND    .APPLICATION    OF    THE    ALLEN    CAR   VENTILATOR 


brake  step,  have  resulted  in  an  entirely  new  design  of  car  ven- 
tilator which  has  been  patented  by  G.  L.  Allen,  chief  drafts- 
man of  the  Atlanta  Coast  Line,  and  is  now  being  applied  to 
1,400  cars  in  course  of  construction  for  that  system  by  the 
American   Car  and  Foundry  Company. 

The  Allan  ventilator,  as  shown  in  the  accompanying  drawing, 
is  very  simple  in  construction,  and  is  composed  throughout  of 
malleable  iron.  In  general  appearance  it  is  extremely  neat, 
being  contained  practically  within  the  thickness  of  the  end  wall 
of  the  car,  and  occupying  a  space  therein  of  only  about  two 
feef.  The  essential  features  of  the  ventilator  are :  a  main  frame 
having  flanges  insidt-  of  the  car  on  all  four  sides ;  "Z"-shaped 
horizontal  bars    cast    integral    with   tiie    frame   which   lap   over 


The  movable  plates,  when  in  open  position,  stand  at  an  angle 
of  45  degrees,  their  long  edges  in  line  with  the  upper  edges  of 
the  Z-bars  below  them,  thus  making  it  necessary  for  rain  to 
be  driven  upward  in  order  to  enter  the  ventilator.  The  latter  is 
therefore  practically  rain  proof  whether  open  or  closed  and  the 
slanting  plates  also  tend  to  deflect  sparks.  The  ease  with  which 
the  ventilator  can  be  operated  makes  it  possible  for  train  men 
to  manipulate  them  while  the  train  is  in  motion.  This  is  an 
advantage  in  the  case  of  through  trains  where  the  trainmen 
may  pass  from  one  car  to  another  and  from  the  running  board 
or  roof  of  an  adjoining  car,  and  open  or  close  the  ventilator  by 
means  of  a  rod  with  a  hooked  end.  The  netting  is  applied  on 
the  inside  as  usual,  being  crimped  over  the  ventilator  flanges  on 
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:i!I    four    edges    and    held    securely    in    place    by    nails    or    bolts 
;hrough  the  flanges  and  netting. 

The  Allen  ventilator  does  not  interfere  'vith  any  form  of 
..lid  bracing,  whether  h.orizontal  or  vertical,  and  being  corir 
-triicted  of  metal  throughout  is  well  adapted  for  use  on  cars 
of  all-steel   or  composite   design. 


NUT    LOCKS   VS.    DOUBLE    NUTTING  AND  IMPROVE- 
MENTS IN  NUT  LOCKING   PRACTICE 


The  Jones  Positive  Xut  Lock  in  the  three  principal  forms  in 
which  it  is  manufactured,  is  one  of  the  oldest  plate  form  of  nut 
li)ck  on  the  market.  The  present  owners,  who  purchased  the 
IJQues  iflterests  some  years  ago,  made  several  improveniciits  in 
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liK-  construction  of  the  device,  principal  among  which  iS  the 
hand  across  th;  two  flanges  or  slotted  end  of  the  arch  bar  style 
nut  lock  as  designated  by  letters  "b  b"  in  I'igure  i.  ,:     ; 

This  band,  made  in  the  process  of  manufacture,  doses  not;  in- 
terfere with  the  free  sweep  of  the  nut  when  it  is  being  tight- 
ened up.  and  materially  facilitates  the  application  of  this  device 
by  making  it  easy  to  drive  one,  or  l)Oth,  of  the  lips  "b  b"  down 
against  the  side  of  the  nut  with  a  hammer  and  without  the  ilse 
lit  a  chisel  or  special  t(X)l. 

Another  improvement  made  in  ct)nnection  with  the  arch  bar 
style  is  the  simple  device  for  fastening  column  and  journal  bolts, 
jpo  lock  them  and  prevent  them  from  backing  out  of  the  nuts. 
This  device  is  manufactured  with  a  flange  at  each  end;  one 
flange  to  extenil  down  the  edge  of  the  arch  bar  and  another 
flatige  at  the  other  end  to  bear  against  the  bolt  head.  These 
two  flanges  at  right  angles  with  tlie  Irody  of  the  fastener,  both 
being  made  in  the  process  of  manufacture,  render  it  unnecessary 
to  do  any  driving  or  forming  in  applying  this  device  other  than 
would  he  necessary  ir.  applying  a  comtnon  wrought  washer.  This 
device    saves    much    labor    and    is    meeting    with    popular    favor. 


Figure  2  shows  the  application  of  both  the  bolt  fastener  and  arch 
bar  style  nut  lock  alwve  mentioned. 

The  original   form   of  Jones   spur  nut  lock   for  use  on   wood 


surfaces,  was  made  with  four  Ijeveled  spurs,  which  caused  the 

lock  to  adhere  to  the  wood  securely,  even  in  case  of  shrinkage. 
This  original   form  is,   however,  being  gradually   superceded   by 


nhe  improved  form  of  spur  nut  lock  in  the  lonii  as  shown  in 
Figure  J,  which  latter  form  has  but  one  spur  tir  tang  to  engage 
the  woo<l  surface,  whici^  single  spur  is  so  located  as  to  come 
suificiently  within  the  sweep  ui  the  nut  to  he  readily  forced  into 
the  wood  by  the  ordinary  application  of  the  nut  withoiu  distorting 
the  nut  lock.  This  improved  form  of  spur  nut  lock  is  made  of 
much  heavier  and  much  wider  material  than  the  original  form,  it 
having  bearing  proportions  sufficient  to  afffird  tin'  nut  ample  resis- 
tance against  being  drawn  into  the  wooil,  the  same  as  the  recog- 
nized propoitions  of  a  eonnnon  wrought  washer. 

The  Jones  Two  Hole  .\ut  Lock,  wljich  has  Itecn  extensively 
used  on  draf trigging  bolts,  cyliiider-block  bolts  and  similar  bolts 
located  unifornilj'  a  certain  distance  apart  and  in  other  cases 
where  it  is  inconvenient  to  extend  the  nut  lock  over  an  angle  to 
secure  its  bearing  is  another  form  of  their  device  which  has 
been  improved  tipon  by  the  eircular  l)end  across  the  tw.o  flanges, 
or  slotted  end,  made  in  the  process  of  manufacture.  a>  *h' wn 
in  Figure  4,  which  bend  turns  down  the  ends  far  enough  to  per- 

JonesTwo  Hole  Nut  Lock 
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mit  driving  them  agaiiist  the  side  of  the  nut  with  a  hammer  and 
without  the  use  of  a  special  tool. 

Regarding  the  long  estalilished  practice  of  double  natling  on 
many  bolts,  journal  and  cohnnn  bolts  particularly,  attention  is 
called  to  the  effect  produced  Ity  the  use  of  a  double  nut,  or 
jam  nut.  The  use  of  ;i  single  nut  applied  in  the  ordinary  way 
brings  nut  pressure  on  the  upper  side,  or  backside,  of  the  b<ilt 
thread,  as  indicated  by  letter  "H"  in  Fig.  5.  Assuming  the  tirst 
nut  to  be  applied  in  a  proper  manner,  the  bearing  of  such  nut 
would  be  against  the  upper  or  backside  of  l>olt  threads,  the  same 
as  in  previous  illustration.  However,  when  jam  nut  is  applied 
such  jam  nut  in  order  to  be  effective  must  be  screwed  up  with 
considerable  tension  against  the  tirst  nut.  As  the  amount  of 
tension  against  the  under  nut  depends  entirely  up«^n  the  intelli- 
gence of  the  operative  applying  it,  and  no  fixed  rule  i<  known 
for  correctly  measuring  such  tension  and  determining  the  proper 
amount,  depending  upon  "feel''  is  perforce  guesswork. 

If  too  much  tension  is  exerted  on  the  under  nut  "K"  by 
screwing  the  jam  nut  "J"  against  it  tighter  than  is  nece"-sary  to 
l)roduce  the  simple  locking  effect  desired,  the  re>ull  is  an  undue 
strain  or  reverse  bearing  "RB"  by  the  first  nut  "X"'  against  the 
bolt  threads.     In  any  event,  after  the  best  possible  application  of 
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a  jam  mtt,  the  jam  nut  carries  all  the  load  pressure,  together  with 
locking  strain  and  the  under  nut  "X"'  no  longer  carries  any  of 
the   load   "W,"   but   becomes   essentially    tlie   same    as   one   of   a 


RB 


FIG.     5. 


number  of  assembled  parts  held  together  by  nut  pressure,  except 
in  so  far  as  its  reverse  pressure  may  have  e>tablislicd  a  locking 
effect  upon  the  outer  nut  or  jam  nut  "J." 

These  improvements  are  used  on  all  the  nut  locks  manufactured 
by  the  present  owners,  the  Jones  Positive  Xut  Lock  Company. 
Chicago,  111. 


OPEN  SIDE  PLANER  OF  MASSIVE  DESIGN 


l  he  machine  illustrated  in  the  accompanying  photograph  was 
recently  furnished  the  Pennsylvania  Steel  Company  by  the 
Cleveland  Flaner  Works,  of  Cleveland.  0.,  and  is  a  very  inter- 
esting exaniple  of  what  can  be  obtained  through  tlie  combina- 
tion of  great  strength  and  rigidity  with  extreme  simplicity 
and  ease  of  manipulation. 

The  madiine,  which  is  the  builders'  standard  type  parallel 
drive  6o  in.  by  6o  in.  by  22  ft.,  and  equipped  for  motor  instal- 
lation, is  of  box  section  design  throughout,  in  l)ed.  column  and 
cross  rail.  The  bed  is  cast  closed  on  top,  with  but  one  openuig 
sufficient  only  to  admit  of  the  removal  of  the  bull  gear.  It 
is  ribbed  vertically  at  intervals  of  about  36  inches  for  its  entire 
length.  The  cohnnn  base  is  cast  integral  with  the  bed,  with  the 
bottom  cast  closed  in  the  column  base  and  the  section  of  the 
bed  directly  opposite  to  it,  thus  lending  materially  to  the  stiff- 
ness of  the  tool.  Tiie  column  is  double  ribbed  vertically  on  the 
inside,  and  of  extremely  heavy  pattern,  with  a  broad  bearing 
on  its  face,  giving  ample  support  to  the  knee,  and  is  broader 
than  the  planing  width  of  the  machine.  The  table  is  of  very 
heavy  pattern,  with  5  planed  "T"  slots,  :nd  or  each  side  of 
every  slot  is  a  row  of  holes,  not  bored  through  the  table,  thus 
making  it  impossible  for  chips  to  work  down  to  the  top  of  the 


bed,  and  thus  reducing  the  liability  of  injury  to  the  bull  gear 
to  a  minimum. 

The  most  important  feature  in  the  construction  of  this  machine 
is  its  extreme  simplicity,  as  will  be  readily  seen  by  the  illus- 
tration, and  particularly  that  there  is  almost  an  entire  absence 
of  connecting  links  and  arms.  All  gearing  and  running  shafts 
can  be  removed  from  the  sides  of  this  machine  without  disturbing 
in  r.ny  way  the  column  or  knee,  a  feature  which  will  be  readily 
appreciated  by  mechanics  in  general.  All  gears  in  the  drive 
witii  tlie  exception  of  the  full  gear  and  its  pinion  are  enclosed 
and  run  in  oil,  making  it  impossible  for  chips  to  damage  the 
working  parts. 

I'.oth  heads  are  taper  gibbed  and  of  ample  proportion  to  in- 
sure extreme  rigidity  to  the  cut.  The  heavy  bearings  are  of 
bronze  pressed  into  bosses  cast  integral  with  the  bed,  thus  mak- 
ing it  possible  to  replace  these  at  any  time  when  it  might  be 
necessary  on  account  of  wear,  without  changing  in  any  way 
the  alignment  of  the  machine.  Tlie  feeds  are  operated  by  the 
common  type  of  friction  box  and  are  capable  of  very  easy  and 
quick  adjustment. 

1  he  countershaft,  as  will  be  noted,  is  mounted  upon  the  top  of 
tlie  column  and  is  very  firmly  supported  by  three  heavy  arms. 
thu"-  giving  it  necessary  rigidity  to  insure  smooth  running.  The 
arrangement  for  supporting  the  motor  is  very  simple,  but  effec- 
tive, as  by  lowering  the  entire  motor  bracket  by  the  adjusting 
scrt'w  innnediately  beneath,  the  driving  belt  from  the  motor  to 
tlie  coimtershaft  can  always  be  kept  at  exactly  the  right  work- 
ing  tension. 

Tiie  approximate  weight  of  this  planer  is  70,000  pounds,  from 
which  it  may  be  judged  to  be  a  very  substantial  and  solid  tool. 


The  University  of  Illinois  will  receive  from  the  Legislature, 
recently  adjourned,  for  its  support  for  the  two  years  following 
July  1,  iQii,  the  sum  of  $3,500,000.  Something  more  than  a  half 
million  dollars  of  this  amount  is  for  buildings.  The  College  of 
Engineering,  the  success  of  which  interests  many  of  our  readers, 
received  specific  appropriations  for  maintenance  amounting  to 
$i92,0(:o,  and  for  a  building  $200,000.  In  addition  to  this  the 
Department  of  Mining  Engineering  received  an  appropriation  for 
maintenance  amounting  to  $35,000,  and  for  equipment  $25,000. 


THE   CLEVELAND   CAP   PLANER. 


The  Legislature  in  providing  for  the  future  support  of  the  Uni- 
versity has  authorized  a  one  mill  tax  upon  the  assessed  value 
of  the  State. 


JVLV, 
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PERSONALS 


C  C.  Fralich  has  been  appointed  assistant  master  mechanic  of  the  Ann 
Arbor  Railroad,  with  office  at  Owosso,  Mich. 


T,    E.    Mehaney    has   been    appointed   generll    storekeeper    of    the    First 
c'i  trict  of  the   Oregon-Washington   Railroad  &   Navigation  Co.,   with  office 


at  Portland,  Ore. 


Machine  Tools. — Descriptive  of  their  exhibit  at  the  Atlantic  City  Con- 
ventions, Manning,  Maxwell  &  Moore,  Inc.,  issued  a  very  attractive  catalog 
m  which  was  illustrated  the  line  of  machines  which  were  in  operation,  and 
of  which  practical  demonstrations  were  given.  These  included  a  working 
exhibit  of  "National"  bolt  and  nut  machinery,  showing  the  latest  direct 
motor  driven  designs,  including  a  National  wedge  grip  bolt  header;  a 
new  National  semi-automatic  nut  tapper;  a  National  quadruple  bolt  cutter 
and  a  National  die  sharpener. 


C.  W.  Downs,  general  foreman  of  the  Chicago,  Terre  Haute  &  South- 
e.i-tcrn  R.  R.  at  Terre  Haute,  Ind.,  has  been  transferred  to  Bedford,  with 
thj  same  company. 


T.  H.  Curtis,  superintendent  of  machinery  of  Louisville  and  Nashville 
Ry.  for  the  last  eight  years,  has  resigned,  and  will  leave  railroad  work  to 
■e:igage  in  private  business. 


ij.  H.  Rae,  general  master  mechanic  of  the  Louisville  &  Nashville  Ry., 
at  Louisville,  Ky.,  has  been  appointed  assistant  superintendent  of  ma- 
chinery, succeeding  Charles  F.   Giles,  promoted. 


T.  E.  OsMER,  assistant  master  mechanic  of  the  Chicago  and  North 
Western  Ry.  at  Boone,  Iowa,  has  been  appointed  master  mechanic  of  the 
r.twly  created  West  Iowa  division,  with  office  at  Boone. 


VV'.  A.  Stejvrns,  mechanical  engineer  of  the  Louisville  &  Nashville  i\.y., 
at  Louisville,  Ky.,  has  resigned  to  become  assistant  to  the  chief  mechanical 
engineer  of  the  American   Steel  Foundries,  at   St.   Louis,   Mo. 


A.  W.  MuNSTER  has  been  appointed  engineer  of  tests  of  the  New  York, 
.New  Haven  and  Hartford  R.  R.,  with  office  in  the  South  Terminal  Station, 
Hoston,  Mass.,  succeeding  B.   S.   Hinchley,  transferred  to  other  duties. 


A.  W.  GiBBS,  general  superintendent  of  motive  power  of  Pennsylvania 
Railroad  lines  east  of  Pittsburg,  has  been  appointed  chief  mechanical  en- 
gineer, succeeding  to  the  duties  of  T.  N.  Ely,  former  chief  of  motive 
power,  who  retired  from  active  service  July  1. 


R.  N.  DuRBOROW,  superintendent  of  motive  power  of  the  Eastern  Penn^ 
sylvania  division  of  the  PennsyU-ania  Railroad,  at  Altoona,  Pa.,  has  been 
a;>i)ointed  general  superintendent  of  motive  power  of  lines  east  of  Pitts- 
hurg  and  Erie. 

Robert  K.  Reading,  superintendent  of  motive  power  of  the  Buffalo  and 
.Mlegheney  Valley  division  of  the  Pennsylvania  Railroad,  at  Buffalo,  N.  1'., 
succeeds  R.  N.  Durborow,  and  William  Eliner,  Jr.,  master  mechanic  of  the 
Pittsburg  division,  succeeds  Mr.  Reading. 


B.    S.    Hinchlev,    formerly    engineer    of    tests.    New    York,    New    Haven 
and   Hartford   R.    R.,    has   been    appointed   purcliasing   agent,    with    office    in 
the  North  Station,  Boston,  Mass.,  succeeding  C.   N.  Chevalier,  who  retired- 
trom  active   service  July  1.  ^ 

F.  S.  Rodger  general  car  and  locomotive  foreman  of  the  Chicag.i,  Mil- 
waukee &  St.  Paul  Ky.  at  Marion,  Iowa,  has  been  appointed  assistant 
district  master  mechanic  of  the  Sui)erior  division,  with  office  at  Green 
Bay,   Wis.,   succeeding   E.    Z.  Hermaiisader.   promoted. 


C.  H.  Hedgcock,  chief  clerk  in  the  mechanical  department  of  the  Louis- 
ville &  Nashville  Ry.,  at  i-ouisville,  Ky..  has  been  appointed  assistant 
superintendent  of  machinery  of  that  company,  the  organization  no\w  includ- 
ing two  assistant   superintendents  in  the  mechanical  department.    ',' ■;■.,■.;:■■•  ^ 


W.  H.  Bradley,  formerly  master  mechanic  of  the  Iowa  division  of  the 
Chicago  &  North  Western  Ry.  at  Clinton,  Iowa,  has  been  appointed  master 
mechanic  of  the  East  Iowa  division,  with  office  at  Clinton,  Iowa.  This 
^liange  is  incidental  to  the  dividing  of  the  Iowa  division  into  the  East  Iowa 
and   West   Iowa  divisions. 


Charles  F.  Giles,  assistant  sui>erintendent  of  machinery  of  the  Louis- 
ville &  Nashville  Ry.,  at  Louisville.  Ky.,  has  been  appointed  superintendent 
•1  machinery,  succeeding  T.  H.  Curtis,  resigned.  Mr.  Giles  was  born  at 
R'lwlcsburg,  W.  Va.,  November  2.  1856.  and  entered  railway  service  as  an 
3|>prentice  in  the  shops  of  the  Baltimore  &  Ohio  R.  R.  at  Wheeling  in 
1S73,  and  in  the  shops  of  that  road,  the  Texas  &  Pacific  Ry.,  the  Penn- 
sylvania R.  R.,  and  the  Louisville  &  Nashville  Ry.  he  remained  until  1SS2, 
I'l  which  year  he  was  made  foreman  on  the  L.  &  N.  In  1SS7  he  was  pro- 
moted to  the  position  of  master  mechanic,  at  Birmingham:  the  next  year 
to  a  similar  position  at  Pensacola.  and  on  October  1,  1902,  r)ecaine  master 
mechanic  at  the  main  shops  of  the  company  at  Louisville.  He  was 
■appointed  assistant  superintendent  of  machinery  on  February   1,  1904. 


CATALOGS 


Bearing  Metal. — The  quarterly  number  of  "The  Graphose  .\ge,"  pub- 
Ji-'hed  by  the  Chicago  Bisaring  Metal  Co.,  of  Chicago,  111.,  has  appeared 
with  its  usual  attractiveness,  and  in  addition  to  its  medley  of  good  humor 
IS  not  lacking  in  some  plain  truths  concerning  the  good  service  which  may 
be  expected  from  the  Graphose  bronze  locomotive  bearings.  This  issue  is 
well  worth  reaaing. 


Leather  Belting. — The  June  issue  of  "The  Phoenix,"  published  by  the 
New  York  Leather  Belting  Co.,  at  51  Beekman  St.,  New  York,  in  addition 
to  its  regular  monthly  instructive  and  well  presented  matter  on  the  general 
subject  of  belting,  mentions  the  addition  of  two  more  companies  to  the 
selling  family.  These  are  the  Carlton  Hardware  Company,  of  Calumet, 
Mich.,  and  the  Equipment  Company,  of  Kansas  City,  Mo.,  who  recently 
absorbed  certain  branches  of  the  business  of  the  Mercantile  Lumber  & 
Supply  Co.  of  that  city.     .■;-'/ 


Valve  Gears.— The  Pilliod  Brothers  Company,  of  Toledo,  C,  has  issued 
a  new  catalog  descriptive  of  its  "crosshead  connection"  valve  gear,  which 
is  fast  winning  recognition  as  a  thoroughly  practical  and  simplified  method 
of  valve  control.  The  catalog,  in  addition  to  a  thorough  analysis  of  the 
motion,  contains  half  tones  showing  its  application  to  a  locomotive  of  the 
Duluth,  Toledo  and  Ironton  Ry.  and  to  one  of  the  Delaware  and  Hudson 
Company.  The  subject  in  general  is  tiately  ..and  the  catalog  should  be 
carefully  perused  by  those  interested.':'^  ^.']';:V..;^.:-[.^.-i- '•^;:''  y^' '■;.■;' 


.  MAciri!tE  Tools. — The  Gisholt  Machine  Co.,  o£  Madison,  Wis.,  has 
issued  an  interesting  historical  leaflet  in  which  an  explanation  is  given 
regarding  the  name  and  in  brief  some  of  the  early  history  of  the  company, 
which  was  founded  nearly  twenty-five  years  ago  by  John  A.  Johnson,  of 
Madison,  Wis.  The  leaflet  contains  a  half  tone  illustration  of  C.  O. 
Johnson,  president  and  general  manager,  and  H.  S.  Johnson,  vice-president 
and  works  manager,  posed  in  their  working  clothes.  A  cut  of  the  first 
plant  is  also  shown,  which  served  until  more  room  was  necessary,  when 
removal  was  made  to  the  present  shop.  The  latter  is  now  in  turn  very 
inadequate  in  size,  and  is  in  process  of  expansion  to  properly  care  for  the 
large  and  constantly  growing  business. 


Baijl  Bejvrings. — The  employment  of  ball  bearings  in  wood  working 
machinery,  and  in  our  and  feed  milling  machinery,  is  described  and 
illustrated  by  the  Hess-Bright  Mfg.  Co.,  of  Philadelphia,  Pa.,  in  recently 
published  catalogs  which  treat  on  the  two  applications  most  comprehen- 
sively. Particularly  in  connection  with  woodworking  machinery  the  de- 
scriptive matter  is  of  much  interest.  The  ordinary  causes  of  heating  are 
pointed  out,  attention  called  to  the  liability  to  fire,  and  the  methods 
explained  through  which  they  may  be  prevented.  It  is  pointed  out  that 
these  ball  bearings  as  applied  to  flour  and  feed  milling  machinery  reduce 
by  one-third  to  one-half  the  power  required  to  drive  the  mill,  and  a  corre- 
sponding reduction  may  be  made  in  the  width  or  extension  of  the  belt,  and 
a  material  saving  in  belting  renewals  effected. 


NOTES 


Standard    Railwjvv    Eqvipment   Co.— This    company    of    St.    Louis,    Mo., 
has  moved  its  general  office  to  the  Prick  Building,  Pittsburgh,  Pa. 


.Vmerican  Locomotive  Co. — W.  T.  Rupert  has  been  sent  by  this  com- 
pany to  Japan  to  superintend  the  setting  up  of  several  locomotives 
recently   shipped  to  that  country. 


Bettendorf  Axle  Co. — W.  P.  Bettendorf,  president  of  this  company,  of 
Bettendorf,  Iowa,  died  at  his  home  in  the  latter  city,  Friday,  June  3.  Mr. 
Bettendorf  was  born  in  Mendota,  111.,  July  1,  1S57.  He  was  the  eldest 
of  four  children.  .  ...    - 


Westinghouse  Electric  &  Mfg.  Co. — The  New  York,  New  Haven  and 
Hartford  R.  R.  Co.  has  placed  an  order  with  the  above  company  for  four- 
teen articulated-truck  switching  locomotives.  Each  locomotive  is  to  be 
equipped   with    a   quadruple   equipment  of   Ko;   410 motors  and   type   H.    B. 

Unit    .Switch   control.  ''   .     '...',• 


Ralston  Steel  Cx»  Co. ■'—This  company  of  Columbus,  O.,  has  recently 
opened  an  office  in  the  Henry  W.  Oliver  Building,  room  2438.  Pittsburgh, 
Pa.  This  office  is  in  charge  of  C.  S.  Rea.  who  represents  the  Ralston 
Steel  Car  Co.  in  the  Pittsburgh  district.  Prior  to  the  opening  of  th.s  office 
Mr.  jRea  was  temporarily  at  room  604  of  the  same  building. 


Crown  Hoisting  Machinery  Co. — Harvey  H.  Brown  has  been  elected 
president  of  this  company  of  Cleveland,  O.,  succeeding  his  brother,  the  late 
Alexander  E.  Brown,  founder  of  the  company,  who  died  April  26.  Other 
officers  were  elected  as  follows:  Alexander  C.  Brown,  director  and  vice- 
president;  George  C-  Wing,  secretary;  Charles  T.  Pratt,  treasurer,  and 
Richard  B.   Sheridan,   general   manager. 


Homestead  Valve  Mfg.  Co. — .\nnouncement  has  been  made  by  this  com- 
pany of  Pittsburgh,  Pa.,  that  Frederick  K.  Blanchard,  422  River  St.,  Troy, 
N.  Y.,  will  represent  the  firm  in  the  cities  of  .Mbany  and  Troy,  N.  Y.,  and 
vicinity.  Mr.  Blanchard  will  have  quite  a  stock  of  Homestead  Valves  on 
hand  at  all  times  and  will  be  prepared  to  supply  the  engineer  and  power 
plants  of  those  cities  with  Homestead  Valves  on  short  notice. 
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EXHIBITORS  AT  ATLANTIC  CITY 


Anierjcan 
American 
American 
Aiiifrican 
Amirican 
American 
American 


N.    Y. 


Acme   Supply   Co.,   Chicago,   111. 
Aflams   &    W'estlake    Co..    Chicago,    III. 
Ajax    MI'k.    Co.,     Ihe.    t'leveland.    O. 
American    .\rch  Co.,   New   York,   X.    Y. 

r.alance    \'alve  Co.,   Jer.sey   Shore,   I'a. 

r.rake    Co.,    St.    I.onis,    Mo. 

lirake   Shoe   &   Ftly.   Co.,   Mahwah,   X.   J. 

I'ar   k^    l-'ily.   Co.,   New   York,   St.    I.ouis  and  Chicago. 

I.oeiiiiiotive    Co.,    New    York,    X.    Y. 

.Ma^oii    .Safety    Tread   Co.,    Ito-ton.    .vlass. 

Nut    \-    I'.olt    l-"astener   Co..    Pittsburgh,   Pa. 
American   Kadiatgr  Co.,   Chicago,  111. 
.\merican    Steel    Koundries   Co.,    Chicago,    111. 
.\merican     Pool    Works    Co.,    Cincinnati,    O. 
.\merican    N'anadiuni   Co.,    I'ittsl)iirgh.    Pa. 
Anchor    Packing   Co.,    I'hiladelphia,    Pa. 
.\rmstrong-l'.luni    Mfg.    Co..    Chicago,    111. 
.Armstrong    I'ros.,   Tool    Co.,    Chicago,   111. 
Atlas  Car  &   Mfg.   Co.,  Clevclan<l,   O. 
-Xutomatic    \'entilator   Co.,   .\ew    York,    X.    Y. 

Baldwin   Locomotive   Works,   Pliiladelphia,   Pa. 

Herry    Hros.,    Ltd.,    Detroit,    Mich.  ♦ 

Hesly    \-    Company.    Charles    IL,    Chicago,    III. 

lUttendorf   Axle   Co.,    Bettendorf,    la. 

P.ird  &  Co.,  J.  A.   &  VV..   Boston,   Mass. 

Bowser   &   Co.,    Inc..    S.    P.,    Pt.    Wayne,    Ind. 

lUickeye    .Steel   Castings  Co..   Colinnhus,   O. 

ItutTalo    Brake    Btani    l"o..    Xew    York,    X.    Y. 

Bullard    Machini'   Tool   Co..    P.ridgeport,   Conn. 

P.urroughs    .\diling    Machine    Co..    Detroit.    Mich. 

Buyers'    Index   Co.,   Chicago,    III. 

Camel    Co.,    Chicago,    111. 

Carborundum    Co..    'J"he,    Xiagara    l-"alls, 

Carey  Company,    I'liiliji,   Cintinnati.   (). 

Carnegie   Steel   Co..   Pittsburgh.    Pa. 

Carter    Iron    Co.,    Pittsburgh.    Pa. 

Chase    &    Co.,    L.    C.,    Pxiston.    .Mas-.. 

Chicago  Car    Heating   Co.,    C"hieago.    111. 

Chicago   Pneumatic    Tool    Co.,    Chicago, 

Chicago   Railway    K(|uipnient    Co..    Chicago 

Chicago  Steel   Car  Co.,   Chicago.    III. 

Chicago   \'aruish    Ci>..   Chicago.    III. 

Chisholm   vV    Moore    .Mfg.   Co.,   The,   Cleveland.   O 

Clevel.md    Twist    Drill    Co..    Cleveland.    O. 

Cochrane- I'ly    Co.,    Rochester,    X.    Y. 

Coe    Brass   Mfg.    Co..    Ansonia.   Conn. 

(  oe    Mfg.    Co..    W.    IL.    Providence,    U.    1. 

Colonial    Steel    Co..    I'ittsburgh.    I'n. 

Commercial    .\cetylene  Co.,   The,   Xew    ^'ink,   N. 

Commonweallii    .Steel    Co.,    St.    Louis,    Mo 

Consolidated    tar    Heating   Co..    .\Ibany.    N 

Cooper-Hewitt    Klectric   Co.,    Hoboken,    N. 

Crane    Co.,    Chicago.    III. 

Crosby   .Steam   tiage   \   \'alve   Co..    Boston. 

C^rucible    Sli.l   Co.    of   .\merica.    Pittsburgh,    Pa 

(."urtaiii    -Supply   Co.,   Chicago,   III. 

Dahlstrom    Metallic    Hoor   to.     Tamestown,    N.    Y 
Damascus    Brake    Beam   Co..   The,   C"',eveland,0. 
I)avis-Bounonville  Co.,   New   York,   N.   Y. 
Davis   .Solid  Truss   Brake    Beam  Co.,   Wilmington 
Dearborn    Drug  &   Chemical    Works,   Cliicago.    111. 
l)etroit    Hoi-I    iw    -Machine   Co..    I)etr>it.    Mich. 
I)etroit    Lubricator    Co.,    Detroit,    Mich. 
Dickinson.    Inc..    Paid.    Chicago.    III. 
Dixon    Crueiblc   Co..    Joseph.   Jersey   City,   X.   J. 
Dre-sel    Kail  way    Lamp   Works.   The.   New   York,   N. 
Il\in    MtK.    Co..    The.    Pitl-^burgh.    Pa. 
l">ublin   .\utomatic   Safety  Car  Coupler  Co., 


111. 


LI. 


Y. 


.    Y. 

J. 

Mass. 


Del. 


f  Canada,  Ltd.,  Sarnia,  Ont. 


Katie   (;!ass  &   Mfg.   Co., 

Kdison    Storage    I'.attery  Co.,   Orange,    X.   J. 

K<1  wards   Company.    The   O.    M.,    Syracuse,    N.    Y. 

Electric   Controller   &   Mfg.   Co..   Cleveland,   O. 

Klectric    Storage    Battery   Co.,    Philadelphia.    Pa. 

Kmery    Pneumatic    Lubricator   Co..    .St.    Louis,    Mo. 

Enterprise    Railway    Kipiipment   Co.,    Chie.-igo.    111. 

F:.e,sler    Mfg.    Co..    J.,    .Mob.  riy.    Mo. 

Fairbanks.    Morse   &   Co.,   Chicago,    III. 

I-l.innery    Bolt   Co.,    Pittsburgh,    Pa. 

Flower    Waste    &    Packing   Co..    Xew    York,    X.    Y. 

F(M.l   &   Johnson   Co..   The.    Michigan   City,   Ind. 

Forsvthe    Brothers   Co.,   Chicago.   III. 

Fort' Pitt    Iron    Works,    Pittsburgh.    P.i. 

Foster    Co..    The    Waller    H..    New    York.    N.    Y. 

Fianklin    Mfg.   Co..   The,   Franklin,   Pa. 

I'ranklin    Railway    Sut>ply   Co..    New    ^■ork.    N.    Y. 

Frost   Railway   Sui)ply  Co.,  The.    Detroit.   Mich. 

Cialena    Signal    Oil    Co..    I'ranklin,    Pa._ 

Ciarlock    Packing   Co.,    Palmyra.    N.    y 

Cieneral    F'lectric    Co.,    Schenectaily.    X. 

Cieneral   Railway   Supply   Co.,   Chicago, 

Cold   Car    Heating    i*v-    Lighting   Co..    .New    ^  .irk.    X. 

(;-;ldschmi<lt    Thermit    Co.,    Xew    York.    N.    Y 

Ciould   Coupler    Co..    New   York,    X.    Y 

(ireene.   Tweed  &  Co.,   New   York,    N. 

(oi  inlaw     Mfg.    Co.,    Boston.    Mass. 

Cirip   Nut   Co.,   Chicaco,   HI. 

Hale   &   Kilburn    Mfg.    Co.,   Philadelphia,   Pa. 

ILinmiett,    H.    (i.    Troy,    X.    Y. 

Harrington.    .Son    &   Co.,    Inc..   F-ilwin,    Philailelphia 

Hewitt:    H.    IL,   Xew   York,   N.   Y. 

Hobart-.Mlfree    Co..   Chicaco.    lib 

Home    Rubber    Co.,    Trenton,    X.    J. 

Hunt   (  n.   C.   W..    New   York,   N.   Y. 

Himt-Spiller   Mfg.    Co..    South   TSostrin.    Mass. 

Hutchins    Car    Rooting    Co..    Detrr.it,    -Mich. 

Illinois    Steel   C^o.,   Chicago,    111. 

Indepi mil  lit    Pneumatic   Tool    Co..    Chicago.    111. 

Imiustrial    .Suptily    &    K-piipment    Co..    Chicago.    III. 

International    Correspondence     Schools,     Scranton, 

Jacoi)s-Schupert   U.    S.    Fire    Box   Co.,   Coatesville. 

Tenkins   Bros..    New    York.    N.    Y  _ 

Tc'sop  &  Son.s.  Inc.,  New  York,  N.   Y. 


Y. 

HI. 


Y. 


Y. 


Pa. 


Pa. 
Pa. 


Johns-Manville   Co..    U.    W.,   New   York,  X.    Y. 
Juliet    Railway    .'^upjily    Co.,   Joliet,    III. 
Jones  I'v   Laughlin   Steel   Co..   Pittsburgh,   Pa. 
Joyce,  Cridland   Co.,   The,    Dayton,   O. 

Kinnicolt   Co.,   The,   Chicago,    III. 

Kerite    Insulated    Wire    &    Cable    Co..    New    York,    N.    Y. 

Keystone    Drop    I'orge    Works,    Chester.    Pa. 

King    Fifth    Wheel    Co..    Philadelphia,    Pa. 

Kiriiy    Ki|uipment    Co..   Chicago,    111. 

Knight    Pneumatic   Sander  Co.,   Huntington,    Ind. 

I.andis    Machine   Co.,    Wavnesboro.    Pa. 
Landis  Tool   Co..    Wayiusboro.   Pa. 
Linde    .\ir    Products   Co.,   Buffalo,    .N.    Y. 
Locomotive   Imjirovenient   Co.,  Tlie,  Clinton.   la. 
Locomotive    Su|ierheater    Co..    Xew    Yoik,    X.    Y. 
Lucas    .Machine   Tool   Co..   Cleveland.   O. 
Lunkenheimer  Co.,  The,  Cincinnati,  O. 
Lupton's   Sons   Co.,    Daviil,    Philadelphia,    Pa. 

McC  lellon.  J.   M.,  Boston.   Mass. 

McConway  &  Torlev  Co.,  The,  Pittsburgh,   Pa. 

.McCord    &    Co.,    Chicago,    lU. 

Main    Belting    Co..    Philadelphia.    Pa. 

Manning.    Maxwell   \-    -Moore.   Inc..    New   York.   N.    Y. 

Massachusetts    Mohair    Plush    Co.,    Boston,    .Mass. 

.M.if thews- Davis  Tool  Co.,   St.   Louis,   .Mo. 

-Michigan    Lubricator   Co.,    Detroit,    .Mich. 

Midvale   Steel   Co.,   Philadelphia,  Pa. 

.Mill-Western   Car   .Sujiply   Co..   Chicago,   III. 

-Milburn   Co..    -Mexander',    Baltimore.    -Md. 

Moore   \-  Co.,    Benjamin,    Brooklyn.   X.    Y. 

Moran    F'lexible   Steam   Joint    Co.,    Louisville,    Ky. 

Mudge  &  Co.,  Burton  \V.,  Chicago,   111. 

Nathan   .Mfg.   Co.,  New   York.   N.   Y. 
Xational  Lock  Washer  Co..   Newark.   X".  J. 
Xational    .Malleable   Coasting  Co.,   Cleveland,   O. 
National   Tube   C"o..    Pittsburgh.   Pa. 
Nelson    \alve   Co.,    Philadelphia.    Pa. 
Newhall    Kngineering   Co.,    (ieor'ge    M. 
New   York  -\ir  Brake  Co.,   New   York 
Nickel-Chrome    Chilled    Car    Wheel    Co 
-Xiles-Bement-Pond   Co..    .\ew    York.    N. 
Norton,    Inc.,   .\.   <.).,   Boston,   Mass. 

Pantasote  Co.,  Xew   York,   X.   Y. 

Parker   Car    Heating   Co..    Ltd.,    London, 
I'arkesburg   Iron   Co.,    Parkesburg,    Pa. 
Parsons    Kngineering   Co..    W  ilmington.    Del. 
Peiinsvlvania    Flexible    .Metallic   Tubing  Co.,   Cleveland, 
Pdliod'   I'.rothers.   Toledo,   < ). 
Pilliod  Company,   Xew    York,   X.    Y. 
Pittsburgh    L<iui))ment    Co.,    Pittsburgh,    Pa. 
Pneumatic  Jack   Co.,    Inc.,    Louisville,    Ky. 
Post   &   Co.,"  Inc..    E.    L..    New   York.   A.   Y. 

Pittsburgh.    Pa. 

Headlight    Co. 

York.   N.    Y. 


Philadelphia, 
N.   Y. 

Pittsburgh, 
Y. 


<  )ntario. 


Pa. 
Pa. 


Chicago.    III. 


,   Chicago,    111. 
,   Columbus.   (). 

Co..   New    York,  N. 

Philadeli>hia.   Pa. 

Rock  Island,   III. 

New   York,   N.   Y. 

.Machine   Co..    Inc., 


V. 


Royersford.   Pa. 


Pressed  Steel  Car  C"o 
Pyle- National  Klectric 
Pyrene  .Mfg.  C"o.,  New- 
Railway  .Materials  Co., 
Ralston  .Steel  Car  C"o., 
Remington  Tyjiewriter 
Reslein  Co..  Clement, 
Rock  I-land  .Mfg.  c;o., 
Rockwell  Furnace  Co., 
Royersford  Foundry  & 
Rubberset    CVimpany,    Newark,    N.    J 

.Safety   Car   Heating  \-   Ltg.   Co.,   New   York,   X,   Y. 
Scarritt-Comstock    lurniture   C"o..   St.    Louis,   Mo. 
.Seullin-(  iallagher   Iron   \   hteel  Co.,   St.   Louis,   Mo. 
.Sillers  &   Co..    Inc..   William,    Philadel))hia,   Pa. 
Sherwin-Williams   Company,    C"leveland,    O. 
Simplex   Railway  -\pppliancc  Co.,  Xew  York,   X.   Y. 
Sipe  &  Comjiany,  James  B.,  Pittsburgh.  Pa. 
Smith    Premier   Typewriter  Co.,   Syracuse,   N. 
.Sprague    Klectric    \\orks   of    Cieneral    Klectric 
Standard   Coujiler  Co.,   Xew   York,   X.    Y. 
.Standard   .Steel   Car  Co..   Xew   York,   -\.    Y. 
Standard  Steel   Works  Co.,   Philadelphia,   Pa. 
Storrs    Mica  Co..   Owego,   X.    Y. 
Street.   Clement    F..    Schenectady,   X.    Y. 
Strong,    Carlisle.    Hammond   Co..   Cleveland, 
.Summers  .Steel   Car   Co..   Pittsburgh.    Pa. 
Symington   Co.,    The    T.    IL,    Baltimore, 
Templeton,    Keiily   \-  Co.,   Ltd  ,  Chicago, 
Topping  Bros..   Xew   York.   X.   Y. 
Trill    Indicator   Co.,   Corry,   Pa. 
Tyler   Co.,   The   \V.    S.,  Clcvebind.   O. 
Underwood   \-   Co.,    II.    B..    Philadelnhia. 
I'nion    Draft   dear  Co.,   Chicago.    111. 

Fibre   Co.,   \Yinona,    .Minn. 

Mfg.   Co.,    Xew    Britain,   Conn. 

Spring  \-   Mfg.   Co.,   Pittsburgh.   Pa. 

Knginei  ring    \-    Foundry    Co..    Pitt>iburgh.    Pa. 

States   Light  \   Heating  Co..   Xew   \  ork,   X.   Y. 
.Metal  &   Mfg.  Co..   Xew   York.   N.    Y 


Y. 

Co.. 


-New   York. 


o. 


Md. 

III. 


Pa. 


Union 
L'nion 
I'nion 
United 
United 
U.  S 


U.    S.    -Metallic    Packing    Co.    Philadelphia,    Pa. 

United   States    Radiator   C"orporation,    Detroit,    Mich. 

ITniversal    Safety   Tread   Co.,    Boston.    Mass. 

\an    Horn   \-    Dutton   Co.,   Cleveland,   O. 

\an    Dyck   Churchill   Co.,   New    York,    N.    Y. 

Ward   Kiiuipment  Co.   Xew   York   N.   Y. 

Warner    &    Swasey    Co..    Cleveland,    (). 

Welsbach    Company,    (iloucester,    .X.    J. 

West   Disinfecting   Co..   New    York.    N.    Y. 

Western   Railway   Eiiuipmcnt  Co.   .St.   Louis   .Mo. 

Western   Steel  Car  &   Fdy.   Co.,   Ilegewisch,   HI. 

Western  Wheeled   Scraper  Co.,  Aurora,  111. 

Westinghouse    .\ir   Brake    Co.,   Pittsburgh,    Pa. 

Westinghouse,  Church,    Kerr  \-  .C^o..  Xew   York,  N.  Y. 

Westinghouse   Electric  &   Mfg.   Co.,   Pittsburgh,   Pa. 

Westinghouse  Lamji  Co..  Bloomfiebl.  N.  J. 

Westinghouse    Machine    Co..    Fast    Pittsburgh.    Pa. 

Wheel   Truing  Brake  Shoe  Co.,   Detroit.   .\Iich. 

Williams   .Ml   .-service  Car  Door  Co..  Clinton.   III. 

Wilson  Remover  Co..   Nc#    York.   N.   Y. 

Wood,  (luilford  S.,  Chicago,   III. 

Wood  Locomotive  Fire  Box  &  Tube  Plate  Co.,  The  William  H.,  Media.  Pa. 

Yale  &  Towne   Mfg.  Co.,  New  York,   X.  Y. 

Zug   Iron  &   .Steel  Co.,  Pittsburgh,   Pa. 


Locomotive  Terminal  at  New  Durham,  N.  J. 


THE  NEW    ROUNDHOUSE  AND  BUILDINGS  RECENTLY   ERECTED   AT   THIS   POINT   BY    THE    NEW    YORK    CEN- 
TRAL AND  HUDSON  RIVER   RAILROAD   CONSTITUTE  A  FINE  EXAMPLE  OF  A  MODERN  LOCOMOTIVE 
TERMINAL,    DESIGNED  WITH  THE  END  IN   VIEW   TO    PROVIDE   FOR   THE   REQUIREMENTS    OF 

THE    FUTURE 


In  keeping  with  its  policy  to  rehabilitate  on  distinctively  mod- 
ern lines  existing  locomotive  terminals  included  in  the  system, 
or,  where  such  rehabilitation  is  impossible  or  considered  inad- 
visable, to  provide  an  entirely  new  plant,  the  New  York  Cen- 
tral and  Hudson  River  Railroad  has  recently  abandoned  the  old 
West  Shore  roundhouse  with  its  accompanying  layout  at  New 
Durham.  N.  J.,  and  erected  in  that  vicinity  a  new  terminal 
largely  in  accordance  with  its  established  standards  as  exempli- 
tied  at  other  points  on  its  lines.  The  latter  is  adequate  and  well- 
appointed  in  every  detail,  and  in  addition  it  has  been  very  wisely 
(>lanned  to  meet  the  inevitable  expansion  ot  business  on  this  part 


shop,  store  room,  oil  house,  engineers'  rest  room  and  office 
building,  and  a  power  house  containing  the  boiler  wash-out  sys- 
tem and  air  compressors.  The  entire  arrangement,  as  will  be 
noted  in  the  accompanying  general  plan,  is  remarkably  compact. 
The  usual  severity  of  the  winters  in  this  section  has  been  appar- 
ently borne  prominently  in  mind  in  the  grouping  of  the  various 
structures,  as  it  is  possible  for  the  foremen  and  workmen  to 
move  largely  under  cover  throughout  the  principal  buildings.  An 
additional  advantage  also  obtained  through  this  disposition  is  a 
material  shortening  of  all  pipe  lines  from  the  power  house,  to  a 
far  lers  extent  in  fact  than  may  be  observed  in  connection  with 


■:--'''      -      -      -  -        --        -  -  -  -jjjc-  -,  ^^„-=»»«^'^       _^«'°"     ,^**''  n  H  jr    /^ 
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GENERAL    PLAN    OF    NEW    YORK    CENTRAL    TERMINAL    AT    NEW   DURHAM,    N.    J. 

of  the  system  in  the  future,  without  the  acquisition  of  additional      much  snialier  plants  recently  constructed,  but  where  the  various 
property,  and  without  change  in  the  existing  buildings  which  at      components  have  for  some  reason  been  isolated. 


pri-:«cnt  comprise  the  new  plant. 

The  old  ternunal  at  New  Durham  proper  constituted  the  shops 
of  the  \v  est  Shore  Railroad  at  the  time  of  its  acquisition  by  the 
-\vw  Vork  Central,  and  for  several  years  had  been  considered 
unsuitable  to  meet  the  demands  imposed  by  the  metamorphosis 
in  locomotive  design  which  has  been  the  feature  of  the  last 
decade  or  so.  The  shop  buildings  and  the  roundhouse  are  largely 
of  frame  construction,  and  the  latter  would  not  accommodate 
modern  power  to  the  extent  of  allowing  it  to  be  worked  on  ef- 
fectively. A  move  lo  more  suitable  quarters  would  no  doubt 
have  been  effected  long  since  had  it  been  possible  to  secure  the 
proper  site,  where  the  building  operations  might  be  economically 
conducted,  and  the  necessary  property  acquired  without  a  pro- 
hibitive initial  expenditure. 

The  location  finally  determined  upon  is  about  one  mile  north 
of  tlie  original  shops,  or  midway  between  Xcvv  Durham  ard 
Babbitt,  at  a  point  where  the  wide  expanse  of  the  Hackcnsack 
meadows  on  the  west  begins  a  rather  abrupt  upward  slope 
towards  the  Palisades  of  the  Hudson  River  on  the  east.  Although 
the  main  line  of  the  railroad  lies  somewhat  to  the  west  of  the 
new  terminal,  .'md  on  the  meadows  proper,  the  marshy  condition 
of  the  soil  where  building  was  commenced,  and  the  irregular 
protile  of  the  location,  necessitated  that  about  one-half  of  the 
plant  he  erected  on  a  iill,  and  a  considerable  atnount  of  piling 
became  imperative  for  foundation  supports.  Nevertheless,  in  the 
face  of  these  engineering  difficulties  the  work  has  been  coin- 
pletcd  in  a  most  satisfactory  manne^and  thoroughly  bears  the 
impress  of  permanency.  ■^:  ^^ 

The  buildings  consist  of  a  32-stall  roundhouse,  with  an  85-foot 
turntable  operated  by  an   electric  tractor;  a  combined   machine 


In  further  consideration  of  the  general  plan  the  fact  of  course 
becomes  apparent  that  the  ash  pit  is  considerably  removed  from 
the  roundhouse,  but  this  location  was  considered  most  advisable 
in  view  of  the  possible  erection  in  the  future  of  an  additional 
25-stall  roundhouse  between  the  i)r<.sent  one  and  the  ash  pits, 
thus  allowing  the  latter  to  take  can  of  ;;i)y  possil)le  expansion 
without  relocation.  The  absence  of  a  coaling  station  in  the  im- 
mediate vicinity  of  the  new  plant  is  noticeable,  but  this 
arises  from  the  fact  that  the  old  trestle  is  in  too  good  condition 
to  abandon,  and  the  locomotives  continue  to  coal  at  it  as  they 
pass  on  their  way  to  and  from  the  freight  yard  and  passenger 
station  in  Weehawken.  A  Uirge  modern  one,  however,  is  con- 
templated and  space  reserved  for  it  in  connection  with  the 
new  terminal,  but  it  may  not  be  constructed  for  a  few  years. 

Differing  from  the  plan  employed  at  other  points  on  the  New 
Vork  Central  lines,  inspection  pits  have  not  been  provided  in 
connection  with  this  terminal,  although  they  may  receive  con- 
sideration when  the  plant  has  become  fully  developed.  .\t  pres- 
ent the  incoining  locomotives  arc  deliverc<l  to  the  shop  at  the 
ash  pits,  and  the  necessary  inspections  are  made  on  their  arrival 
at  the  roundhouse.  The  track  arrangement  is  such,  as  will  be 
seen  in  the  plan,  that  the  outgoing  engines  return  in  tlie  same 
direction  from  which  they  entered,  there  being  an  independent 
track  for  their  movement  on  the  west  of  the  asii  pits.  The  total 
pow«r  handled  is  about  100  engines  in  24  iwurs  of  all  classes, 
passenger,  freight  and  switching.  .\ltiiough  the  old  erecting 
shop  has  been  retained  at  the  original  plant,  all  of  the  heavier 
running  repairs  are  cared  for  in  the  new  roundhouse,  and  it  is 
self-supporting  so  far  as  "maintaining  the  locomotives  is  con- 
cerned until  they  are  ready  to  recei\e  classified  work. 
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The  Roundhouse  Structure. 

his  building  in  constructive  features  and  general  arrange- 
nu.n  of  details  follows  closely  that  at  Corning,  N.  Y.,  and 
Si'ingfield,  Mass.,  on  the  same  system,  each  of  which  has  been 
(If  ribed  and  illustrated  in  previous  issues  of  this  journal*,  and 
wl  ich  may  be  regarded  as  standard  on  the  New  York  Central 
iiiKJ.  The  foundations  are  of  concrete  and  the  outside  walls  of 
brick,  in  two  sections.  The  upper  section,  which  encloses  the 
p.  f  trusses,  is  well  provided  with  swinging  windows,  easily 
operated  from  the  main  floor,  and  which  provide  a  very  per- 
fect system  of  ventilation.  The  question  of  heating  and  ventila- 
ti<iri  have,  in  fact,  been  most  carefully  considered  in  connection 
wi'Ji  this  roundhouse,  and  the  results  have  exceeded  expecta- 
tj.  !s.  A  very  noticeable  feature  of  this  building  is  its  absolute 
fr. .  dom  from  smoke  and  gas  fumes,  even  when  three  or  four 
ciiL;incs  are  being  fired  up  iif  one  section  simultaneously.  Twenty- 
two  of  the  smokejacks  were  designed  by  the  Franklin  Mfg. 
Co.,  50  Church  street.  New  York,  and  ten  smokejacks  by  the 
Jolins-Manvilie  Co.  of  New  York,  and  are  most  effective  for  the 
purpose  intended.     In  these  designs  the  jacks  are  of  asbestos 


Ample  provision  has  been  made  for  the  heavier  locomotive 
repairs  in  connection  with  wheel  dropping,  and  both  engine  and 
truck  wheel  removals,  by  providing  two  driver  and  two  truck 
drop  pits  in  the  section  of  the  roudhouse  nearest  the  machine 
shop.  This  portion  is  also  served  by  an  industrial  track  equipped 
with  conveniently  arranged  turntables.  The  design  and  construc- 
tion of  these  pits,  which  are  standard  on  this  railroad,  was  de- 
scribed in  the  American  Engineer.  Dec,  1910,  page  467.  The 
tracks  in  whicb.  they  are  located  are  some  23  feet  longer  than 
those  in  otiier  parts  of  ihe  house,  thus  permitting  the  rear  driv- 
ing wheels  to  be  handled  on  the  engine  drop  pits  without  cut- 
ting the  tender  off  and  backing  the  locomotive  in,  which  is  a 
very  customary  procedure  in  many  other  less  modern  shops. 

Machine  Shop  ast>  Office  Building. 
The  convenient  proximity  of  this  structure  to  the  roundhouse 
has  been  commented  upon.  It  is  also  of  brick  on  concrete  foun- 
dations, with  an  area  of  60  feet  by  120  feet,  and  contains  on  the 
first  floor,  from  west  to  east,  the  office  space,  21  feet  by  60  feet, 
in  which  is  included  that  of  the  master  mechanic,  chief  clerk, 
rcundhouse  foreman,  and  the  engine  dispatcher,  this  portion  of 
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himber,  and  having  a  length  of  8  ft.,  permit  considerable  move- 
ment of  the  locomotive,  a  very  important  consideration  in  a 
'trmmal  such  as  this  where  valve  settirg  is  frequently  performed 
^^ith  the  engine  under  steam.  The  jacks  over  the  drop  pits  are 
"lade  31  ft.  long,  providing  for  the  greatest  possible  range  of 
iiosition  of  the  locomotive  underneath. 

.Varcdy  secondary  in  impoitance  to  this  desirable  feature  is 
'lie  heating  system,  which  during  the  severest  weather  of  the 
!>''St  winter  thoroughly  demonstrated  its  etTF.cicncy.  In  this  instal- 
lation the  hot  air  1  last  system  was  erected  complete  by  the 
'•ayley  Mfg.  Co.,  of  Milwaukee,  Wis.,  in  a  fan  room  adjacent 
^<'>  and  abutting  from  the  west  wall  of  the  roundhouse. 

•  wo  distinct  fans  and  engines  have  been  provided,  both  of 
wliicli  when  operated  at  moderate  load  will  maintain  a  tem- 
perature on  the  coldest  days  from  50  to  75  degrees  F.,  provided 
"lat  reasonable  care  is  exercised  in  promptly  closing  the  doors 
atter  incoming  and  outgoing  engines.  In  moderate  weather  one 
heating  unit  will  keep  the  house   comfortable. 

•  ^ec   .Vmer.  Engr..  Dec,  1910,  and  Jan..  1910,  respectively. 


the  building  being  connected  to  the  roundhouse  by  a  covered 
passageway;  the  machine  shop,  66  feet  by  6o  feet;  the  store- 
room, 33  feet  by  34  feet,  and  the  oil  room,  24  feet  by  .33  feet 
Over  the  latter  two  departments  is  a  very  commodious  engineers* 
rest  room,  with  a  floor  area  of  33  feet  by  60  feet.  As  will  be 
noted  from  the  sectional  drawings  herewith,  this  building  is  of 
the  most  substantial  construction.  It  has  been  admirably  planned 
for  the  convenience  of  the  engine  crews,  who,  for  instance,  after 
leaving  their  engines  on  the  ash  pit  and  on  arriving  at  the 
shop  building,  pass  first  the  engine  dispatcher's  ofl!ice,  where  they 
register ;  next  the  oil  room,  where  the  cans  are  delivered,  and 
from  thence  a  stairway  leads  to  the  rest  room  should  they  care 
to  make  use  of  it.      ;/•'  :  \     v',- 

The  north  side  of  this  combination  building  has  a  6-foot 
board  walk,  and  immediately  in  the  rear  a  high  pla'form  has 
been  erected  which  gives  access  to  the  casting  shed.  These  de- 
tails are  very  clearly  indicateci  in  the  general  plan,  and  in  this 
consideration  it  is  interesting  to  note  that  in  the  event  of  the 
future  25-stall  roundhouse  being  constructed  it  can  be  served 
with  the  same  facility  as  the  house  now  in  operation. 


\Mi-:Kir.\\   i:\(ii.\i-:!-:R   wd  uah.road   loruwi. 


August,  191 1 


v..  ■■ ;:. 


- 

\.'"    '. 

,' .. ;  •.. 

, 

■,  .*.• 

(--, 

Id 

■*-,     . 

a 

^ 

y. 

a. 

V,.- 

''  >   ;■*.- 

•/,■ 

.'  -.  ■ 

'  -'-.  ' 

^ 

'■,  I  ■' 

.'- 

-1 

::a 

,    ' 

•    ■  -: 

.  -.K 

■^ 

■■  .  ■-» 

3! 

^■,.* 

as-  •/    .  ;. 


111    '*•■.• 


■  A  V^.: 


.A 


-1,  1911. 


A?JERK\.\    i:\(;i.\i:i:k   axd   rah, road    ioirxal 


:;o:i 


-.w 


The  Roundhouse  Structure.  ■•'.;.'■.■ 

vin?  buildiiiR   in   constructive   features   and   general   arrange- 

■  :;  ot    details    follows   closely    that    at    Coming,    X.    Y.,    and 

ni»tield,  Mass.,  on  the  same  system,  each  of  which  has  been 

ribed  and  illustrated  in  previous  issues  of  this  journal*,  and 

, -h  'may  be  regarde<l  ai>  litandard  on  tire  New  York  Central 

Tlie  foundations  arc  of  concrete  ami  the  outside  walls  of 

,  iji   two  .sections.     Tlie   upixr   section,   which    encloses  the 

..::•■   itusSeSi  is    well    ]iro\i(li.(i    wilii    swinging    windows,    easily:. 

:>rted   from   tlu'   main    lioor,   and   winch   provide  a    very  per^ 

.ystem  of  ventilation.     The  question  of  lieating  and  vcntila-- 

X;1iayc,  J!i  fact,  been  most  carefully  considered  in  connection 

".ii  t:|i«»  WU'diionse.  and   the   results   have  exceeded  e.vpecta- 

:      A  very  noticeable  feature  of  this  building  is  its  absolute 

imn   from   smoke  and  jias   fiunes,  even  when  three  or  four 

Vines  aire  iK'ing  find  up  in  one  sect  ton  siniultancoiisdy.  Tvienty* 

V.  spf   the    smokejacks    were    designed   by    the    Franklin    Mfg. 

;ir»  Cliurch   street.  New   York,  and  ten   smokejacks  by  thic 

-MaiiviHc  Co.  of  X.tfew  York^  and  are  most  effective  for  the 

rfjo*^  intcndeilj     In;  tii<>se  ileisigns  tite  jacksl  are  of  asbeistoS 


Ample  jirovisiou  has  been  ma<le  for  the  heavier  locomotive 
rt'piairs  in  cpiinection  with  wheel  <lropping,  and  Iwth  engine  and 
truck  w'lieel  removals,  by  jjroviding  two  driver  and  two  truck 
drop  pits  in  the  section,  of  the  roudhou^c  nearest  tlie  inachiiie 
shop.  This  portion  is  also  served  by  an  industrial  track  equipped 
with  conveniently  arranged  turntables.  The  design  and  construc- 
tion of  these  pits,  which  are  staiidard  on  this  railroaxU  was.  «le- 
scribed  in  the  Amekicax  ExfiixEER.  Dec,  1910,  page  4f>7.  The 
traclcsiXwhJC'''-  they  are  iocate<l  are' soipe  23  feet  longer  than  ■ 
those  in  other  parts  of  die  hon'^e.  thus  perniitring  the  rear  driv- 
ing: wheels  to  he  hand'e*!  on  ilic  engine  drop  pits  widj'.mt  cut- 
ting t|ie  tendef  off  arid  backing  the  loconiotivi:  inVAvWeh  fs^a 
■veryeustomai-y  procedure  in  riiatly  itttijcf  less  modern  sl»op?iv<  '; 

/   :Machink  Sriop  .\ni'  Oi-fi< >:  Ruu.rHXG. 

The  convenient  pro.ximity  (>f  tins  structure  io  the  rtmndhouse 
has  becii  coinmeiited  npo«^  It  is  ail^b  of  briclcofx  concrete  fxsiut' 
dalions.  with  an  area  of  60  feet  by  tJO  fi-el.  and  contains  on  the 
lirst  tToor,  froin  wvesl  to  east,  the  office  sftace.  21  feet  by  60  fcetv: 
in  which  is  included  that  of  the  master  niechanic.  chief  clerk, 
yrii'.un<Uij>u?e  fcrrciftan;,^  engine  dispatcheri  this  portion  of 
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a       passageway  ;thonlachiuc  slvp,  -fWi  fvet' i;v  (x>:  feetv^:  tbb'  slore- 
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.-  -  ^ 


.•  ij, -a ri (J  lia  V  HI g  a  lei  i gtl i  t « f  8  f i. .  penmt  ^con  sidcrablc  rndye-- 
vi- -.'^^   '^?    the   l<Kohi<>tive,    a    Very    niiportyut  consideration    in 
■   .'';'^iJy'Jl.;-»ch  as  this  \i,liere  valve  scttirj^  i^  (lequcntly  performed  .    room,  33  f'.'Ot  by  34,  feel,  and  the  V-i}  ixmihi,  i;4  feet  by  Vy  \lcct; 
C    ,'^'^-J'ir  cngirte  ttiHlcr  st^ani..'ljiie  jacks  tjyer  the  drop  pits  ai-e  v:0\*r  the  latter  tyro  departnieius'i§.S'^r 
.'V,^"*^:-.'i;  ft-  long,  firovidiiig   for  the  greittest  p<>issrblc  raiige.  cjf      reit  room,  with  a  floor  xirea  of  33  feet  by  <x)  feet.     .Vs  will  be 


'^-iliOJi  i.(f  the  locomotive  underr.eathy  • 

.;  ^■^\\V"«'^rfy  .S'^condary  hi   imii<>iiaiice  to  tH?J  (lefiiral)le:  featare  is; 
'■  '  v'':Hi'|'^;'t'i"fi  sj's^teni,   which;  during  the  oset^'restweathcr  of  tfee 

- ''"'.'"l  ^^'"^vr  thon>ughly  dcmoiisir.ited  its  cilUieney.  Tii  this  instrd- 
;^ :  iriiiijt).  (Iic  |„)t  air  1  last  syslmi  was  erected  complete  by  the 
V  .  ■triy^ej;v.Xlitg.';0cj.;,<>f  ^^ilwaukee,  \\is;,  in  a  fan  room  iwlijacent: 

:i;'''^^'?^.^l^"t ting  from  tlic  west  wall  of  the  roumllwuse,  !; ;  .A-: ' 

.i  '  ^v^ I -distinct  fans  and  engines  have  been  provi<ied,  bot+i  io'f- 
,;{;V;*^;}My'W;\\lien;  operated  at  niodcTate  load  will  niaiiitain  a  tcni- 
-'^;'f\T'|tttre.oft^^^t^^^^^  cl;iy>  from  50  to  75  degrees  F.,provid^ 

..\.\  ■l'';^V  *''?'**^'"''''^'l*^^  ^""'i'  '^  e\ercisi<I  in  [ironiptly  dosing  the  doors 
...vfttrer  ii)coniing  and  outiiiiing  eiit;iiu>;.  In  moderate  vtcathec  one 
x:Ara,tinR;-,iiiit    will    l<vep   the    Itoiise    conif.)rtable.   ';--7    ■•ff-.V  J  /  :;.  "^ 


iiofetl  front  the  st^ction.d  draw  ingsherevviiTi.  this  btiiUling  is  of 
the  hipst  suislantial  c<<nstrtictit  n.  It  1i:4>  l>een  admirably  phuineti 
f or  tlic  <on\x^iueHce  of  iljc;  engine-  <^  who,  for  iii^t^ince,  after 

le;i\irief  tln-ir  eiigines  on  the  a>h  pit  aiul  .ui  arriving  at  the 
sllVij)  IniiUiing,  pass  Itr.st  the  engine  di-iiTaioher-.i  otiice,  where  they 
register ;  iitext  tlie  oil  room,  where  rtie  vans  arc  dyiivcrcd,  and 
from  thence  a  stairway  leads  to.  tl*eWst;r<^»^  should  thcycafc 
.:-to;mal<e  use  .of  it.    '-   '■.■.-',■  ^;   "        ''-'.!''''■    "'''.■,-■'■'■:         \'''''': 

Tlie  north  side  of  tfti?;  comlnnatioii  building  ii»s'  :a  :6-'foot 
Ijoard  walk,  and  imniedijitcly  in  t1re:.ri;af'a  high  pja'fonn  has 
been  erected  which  jives  access  to  the  ca>!ting  shod.  I'hese  de- 
tails are  very  clearly  inthcateci  ju  the  general  plan,  aiwl  in  this 
consideration  it  is  interesting  t<i  note  that  in  tfie  ■tvcnt  of  the 
future  _>5-stalI  roundhonse  beinii  constructetl  it  can  be  fierved 
with  the  same:  facility  as  tlie  h0ti.se.-ii0«:  in  opc^ra^^ 
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The  Power  House. 
This  building  embodies  a  departure  from  existing  similar 
structures  on  the  New  York  Central  lines  in  many  details,  and 
may  be  said  to  present  the  most  up-to-date  construction  and 
equipment  in  that  line  of  any  heretofore  erected  by  this  com- 
pany.    The  area  occupied  is   Tj  feet  by  87  feet,   from  west  to 


The  demand  imposed  upon  this  system  at  New  Durham  .5 
exceptionally  severe,  some  fifteen  boilers  being  washed  da;  y, 
in  addition  to  the  usual  number  which  arc  emptied  or  have  i!ie 
water  lowered.  The  filling  pump  has  a  capacity  of  500  gall  -.s 
per  minute,  and  the  washout  pump  will  take  care  of  three  hf  \- 
crs  simultaneously,  maintaining  a  pressure  of  go  pounds,     flie 


So.26  Gauge 
12"Vitrlfied\Tile  Coping  laid  in  Cement  Mortar 


*li:fitn5i 


SECTION   OF   POWER   HOUSE  THROUGH    BOILER   /,ND   ENGINE   ROOM. 


east,  as  an  engine  room,  31  feet  6  inches  in  depth,  and  a  boiler 
room  55  feet  6  inches  deep,  the  latter  having  the  full  width 
of  77  feet.  Fifteen  feet  of  the  engine  room  has  been  partitioned 
oft  to  provide  for  an  exceptionally  well  equipped  toilet,  and 
wash  room.  The  sectional  drawing  shows  the  principal  dimen- 
sions of  the  two  divisions  of  the  building,  which,  it  will  be 
noted,  are  separated  by  a  12-inch  wall.  The  equipment  in  the 
smaller  section  consists  of  a  duplex  Ingersoll-Rand  air  compres- 
sor, type  H,  witli  a  capacity  of  1.500  cubic  feet  of  free  air  per 


filling  water  tank  has  a  storage  capacity  of  about  12.000  gallon-, 
and  the  washout  tank  of  about  8,500  gallons. 

The  arrangement  of  these  appliances  in  the  power  house  i- 
particularly  pleasing,  and  they  have  been  so  effectively  dispose! 
that  notwithstanding  their  bulk  and  the  large  floor  space  occn 
pied,  the  room  appears  to  be  quite  open  and  unobstructed.  Thi- 
has  been  attained  by  placing  the  air  compressor  on  the  extreme 
right  of  the  large  double  doors  on  the  east  side,  and  the  boiltr 
washing  system   on   the  extreme   left,   thereby  leaving  an   open 


INTERIOR   OF   BOILER   ROOM — ASH    HOIST   ON    LEFT 


minute,  and  the  National  Boiler  Washing  Company's  system  for 
hot  water  boiler  washing  and  filling*,  a  duplicate  of  that  which 
has  been  installed  at  Corning,  N.  Y.,  and  at  the  other  terminals 
of  this  company. 


See  Amer.   Enc«.,  Dec,  1910,  page  469. 


space  of  at  least  20  feet  between  the  two  appliances,  this  space 
leading  into  the  boiler  room,  which  takes  up  the  western  end  of 
the  building. 

This  section  contains  3  water  tube  boilers  built  by  Erie  City 
Iron  Works,  of  300  horsepower  each,  an  ample  sufficiency  to 
provide  for  all  requirements  of  the  plant.    Ordinarily  two  boil 
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ers  will  be  sufficient  to  carry  the  load.  The  equipment  of  fireman  who  dumps  the  barrow  load  of  ashes  into  the  skip 
the  boiler  room  includes  a  very  eflfective  automatic  revers-  merely  pulls  the  cord  attached  to  the  air  valve.  The  bucket 
ing  pneumatic  ash  hoist,  built  and  installed  by  R.  H.  Beau-  then  raises,  dumps  into  an  elevated  ash  pocket,  and  returns 
mont  &  Co.,  of  Philadelphia,  Pa.  The  general  arrangement  of  automatically  to  the  filling  pit.  The  advantage  of  the  design  is 
this  device  consists  of  a  self-dumping  steel  skip,  of  20  cubic  that  air  is  always  available  around  a  railroad  yard,  and  the  use 
feet  capacity,  operated  by  a  14  inch  by  14  foot  air  cylinder,  of  an  air  cylinder  makes  certain  the  stopping  of  the  skip  at  the 
The  steel  cable  is  rcaved  four  times  on  the  sheaves  of  the  air  upper  and  lower  limits,  more  positively  than  any  type  of  wind- 
cylinder,  which  provides  for  a  56-ft.  lift  of  the  skip.  ing  gear. 

As  shown  in  the  sectional  drawing  of  the  power  nuuse,  the  The   remaining  details   of   the    New   Durham   plant   are   New 

line  of  rails  for  the  incoming  coal  cars  containing  the  boiler  York  Central  standards,  which  have  been  frequently  alluded  to 

room   fuel   supply  is  located   12  feet   above  the   floor  line,   thus  in  this  journal.     The  terminal  in  general  is  a  remarkably  fine 

allowing  these  cars  to  be  dumped  into  bins  of  large  capacity,  example  of  the  development  which  all  similar  places  are  gradu- 

and  this  track  also  serves  for  the  ash  car  wiien  ashes  are  to  be  ally  undergoing,  and  is  in  striking  contrast  to  the  one  just  va- 

loaded.    By  reference  to  the  above  mentioned  illustration,  it  will  cated,   which    for  so  many  years  cared   for  the  power   of   the 

he  seen  that  the  operation  of  the  skip  is  extremely  simple     The  West  Shore  Railroad.       .. 


A  TRIO  OF  ODDLY  CONTRASTED  LOCOMOTIVES 

The  largest  two-stage  compressed  air  locomotive  in  the  world 
occupies  the  middle  position  in  the  odd  assortment  of  machines 
represented  in  the  accompanying  illustration,  which  arc  a  re- 
cent output  of  the  H.  K.  Porter  Co.,  of  Pittsburgh,  Pa.  It  is 
of  the  four-wheel  type  with  a  main  reservoir  consisting  of  three 
tanks  40  in.  in  diameter.  Two  of  these  are  15  feet  long  and  the 
third  is  17  feet,  all  being  connected.  This  locomotive  was  built 
for  use  at  a  powder  magazine.  It  will  start  five  loaded  freight 
cars  on  a  level  track  and  will  haul  two  loaded  steel  coal  cars  a 
distance   of   five  miles  on   one  charge  of  air. 

In  view  of  the  exceptional  size  and  power  of  the  engine  the 

following  principal  dimensions  may  be  of  interest: 

H.   P.   cylinder 11   '^   18  •"■ 

L.  P.  cylinder 22  x  18  in. 

Wheels    36   in.    diam. 

Rigid  wheelbase  ".'.'.'. 5  ft-   «   'V 

Weight  of  engine 55,000   pounds 

Capacity  main   reservoir 375  cu.    ft. 

Tractive  effort    10,000  pounds 

Height    VV^f   ft. 

Width    9  ft-   8  ]"■ 

Length    21   ^t    H    '"- 

Pressure  at  throttle ,.,.>.,...  .2aO   pounds 

L.    P.   cylinder   pressure .....50    poun<ls 

Main  reservoir  pressure S25   pounds 

The  small  steam  locomotive  which  brings  up  the  rear  was 
buih  for  plantation  use  in  Nicaragua.  It  is  of  the  four-wheel 
type  with  side  tanks  and  a  steel  canopy  cab.  The  cylinders 
are  5  x  10  in.,  driving  wheels  20  in.  diameter,  and  the  ripid 
wheel  base  3  ft.  6  in.  The  firebox  is  26  x  iSYj  in.,  with  a  grate 
area  of  3.34  sq.  ft.  The  boiler,  which  is  of  the  straigfcf  type, 
23  in.  diameter,  has  37  VA  in.  tubes,  and  its  total  heating  sur- 
face is  58.9  sq.  ft.  Despite  its  diminutive  proportions  the  little 
locomotive  exerts  a  tractive  effort  of  1,700  lbs.  It  will  operate 
on  a  30  in.  gauge  track. 

The  switch  engine  leading  the  group  well  illustrates  the  care 
in  finishing  which  has  become  so  well  identified  with  the  out- 
put of  the  H.  K.  Porter  Co.  Its  remarkably  neat  appearance 
for  a  locomotive  of  this  type  is  very  striking.     With  the  excep- 


tion of  the  relatively  large  boiler  there  is  nothing  particularly 
novel  in  the  general  design.  The  cylinders  are  20  x  26  in. ; 
driving  wheels  50  in.  diameter ;  tractive  effort  35,360  lbs.,  and 
total  weight  150,000  lbs.  The  avoidance  of  complication  is 
prominent  and  ail  parts  are  readily,  accessible  to  ordinary  run- 
ning repairs.  V'    •'■       .■  -X".  ■•-.;:  .-  -  ^.c- 


NIGHT  SCHOOL  FOR  APPRENTICES 


At  the  Somerset  shops  of  the  Cincinnati,  New  Orleans  & 
Texas  Pacific  Railway  a  school  has  been  started  for  appren- 
tices, which  meets  on  Monday  ^nd  Thursday  nights  of  each 
week  from  7  to  10  p.  m.  The  railroad  has  fitted  out  a  room 
with  full  equipment  capable  of  accommodating  30  inen  and  the 
State  University  of  Kentucky  furnishes  the  instructors  and 
supervises  the  instruction.  Beginning  at  seven  o'clock  at  each 
instruction  period  from  30  minutes  to  an  hour  is  spent  by  the 
instructor  in  discussing  some  fealurc  of  mechanical  drawing, 
mathematics  as  pertaining  to  engineering,  or  some  phase  of 
engineering  as  affecting  shop  practice.  The  remaining  time  is 
allottet!  to  drawing  board  work,  wlierc  each  stu<ient  is  allowed 
to  progress  as  rapidly  as  Iiis  ability  will  permit. 

Four  instructors  from  the  school  of  mechanical  and  elecirical 
engineering  Iiavc  been  assigned  to  this  work,  each,  instructor 
having  the  class  foi"  two  weeks  in  turn.  The  apprentices  arc 
required  to  take  this  course  and  the  expense  to  them  is  a  niaxi- 
Mium  of  $10  for  drawing  apparatus  and  iriaterial,  all  nthei 
e.xpense  being  paid  by  the  railroa<l. 

;  This  school  has  been  started  on  the  instance  of  T.  O. 
Sechrist,  master  mechanic  of  the  Ferguson  shops  at  this  point, 
who  reports  that  six  weeks  operation  indicates  that  the  reeuhs 
of  tliis  plan  are  going  to  be  most  satisfactory  and  that  the 
apprentices  are  taking  a  very  keen  interest  in  the  advantage* 
offered  them.  -. 
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-> ,  The  I'uUER  House, 

'.;.:  This  building  embodies  a  departure  from  existing  similar 
•■_  structures  on  the  New  York  Central  lines  in  many  details,  and 
.-.  tnay  be  said  to  present  the  most  np-to-date  con>truction  and 
:..  (equipment  in  that  line  of  any  heretofore  erected  by  this  com- 
^■|lSlny.    .The  areai  occupie<l  is  ;;'7  ftet  by  8~  feet,   from  west  to 


The   demand   imposed   upon   this   system   at    New    Durban; 
exceptionally    severe,   some    fifteen    boilers   being    waslied   d 
in  addition  to  the  usual  number  wliich  arc  emptied  or  have 
water  lowered.     The  tilling  pump  has  a  capacity  of  300  gall 
per  minute,  and  the  washout  punij)  will  take  care  of  three  b'    - 
ers   sinndtaneniislx.   maiiitaininu  a   ]ires'-urc   "f  qo  pounds^     '1  11: 


'-    ■•■■i.A- 


.'«3 


:% 
-^'%> 


i  Cniirri-ii:  Sliili  lai.l  ou  Kalm  Uyliib  So.2ii  Uuuge 

I    12  VitriliiJ  Tile  Copnic  lai'l  in  Cernint  .Mortar  v-  -.^   -.j  , 

'       I'itcli   ■'i':rj"      It)  Hi. Copper  Flasliilis  '.     ~.    :-.'^'   ■',-:'"   '.'^ '"■\ 

3  CoiicrL'te  Slah  laiil  ou  Kaliri  HyUib 

\Z  \"itritii'd  Till-  Cni)ing  hiitl  in  Ci'ini;itt  .Mortar 

,,_ . Cimler  Coiu'reto 

\ 


1-:.^ 


» :•■■•  ■ 


^  Skip  Car  t^it 


TT^i3f^3¥ 


•-  V-  .  'J.  , .  ■. 


SECTION   OF   I'OWKR    HOUSE   THKOU>. 11    I'.iUl.lLK 

.y  >as't','as  >in  engini'':  rpojn,  'ji|  feet  6^jt^c1^  depth,  and  a  boiler 

'rootn  55   feet  '6  inches   deep,   the   latter   having  the    full   width 

0(77  feet  ^fif  teen  feet  of  the  engine  rooni  has  been  partitioned 

otY  to  provide    for   an    cxoiptiimally    well    iquippcd    toilet    and 

.    >vir.>ii  rpoiii...   the. sectional  drawing  shows  the  principal  dimen- 

^/:Si6ri&'of:,th~G\/»ivi6"  d^^^^  buildmg.    which,    it    will    be 

!.;itlptcd.  rirc  seprifateil'  by  a    I2  inch   wall.      llie  ((ininment   in  the 

V  sni;i)Ur  sectiui.  cii!j>sii5fs  of  a  duplex  Ingersoll-Rand  air  compres- 


XU    ENCINE    ROOM.  .    ,  .,,     •^^■■\-V        "•'::"•'''/: 

tilling  water  tank  ha.s  a  >t))rag<.  capacity  of  ibpuj  .T;!,OOC>gaHrt' 
■.KwA  the  washout  tank  of  alxjut  8.5<k)  gallons.  "=■'' (:";.\'" 

The  arrangement  of  these  appliances,  itf  ihepo\Ver  .liou?v  ^j.. 
particulrul.v  i>leasing,  :iii<!  tlu-3'  havi-  l»i-»  11  >o  effectively  dispoSj.'-, 
that   notwitlistanding  their  bidk  and  the  large  fltwr  space  ckW,'. 
pied,  t|Mj  room  appears  to  be  qtiite  op<it  and  unobstructed.,:  "Tlii 
has  boen  attaineel  by  pbicing  the  air  compressor  on  the  eyfreii. 
rigiit  of  the  large  double  doors  on  the  ea^t  side,  and  the  boilc'i 


..:5s0r..  typi!  1]..  wttb  n  «nip,-vcity  of  1.500  cubic  feet  of  free  air  per       Wasbinu   system   on   the  extreme   left,    thereby   leaving  an   flljt;';. 


,>••'  ■  'f  ■  .■'.  ■-  "" 


■  .3  • ' 


'■ ' '  '\     ,"■ .'  I 


'  ,■  ■.'./.■ 


-.■.''i-' 


v  .'  i- 


I.MIKIOK    or    i;0II.ER    ROOM        \>11     ilOlSl'    OX    I.KFT 


'.ninufe,  and  the  National  Eoikr  Washing  Company's  system  for 
hot  water  boiler  washing  and  tilling*   a  duplicate  of  that  which 
ha.s  been  installed  at  Corning,  N.  V.,  and  at  the  other  terminals 
,<».f  this  company. 
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space  of  at  least  20  feet  between  the  two  appliances,  this  space 
leading  into  the  boiler  room,  which  takes  up  the  western  end  oi 
the  buibling. 

This  section  contains  3  water  tube  I)oilers  built  by  Erie  City 
Iron  Works,  of  300  horsepower  each,  an  ample  sufhciencyi  i^ 
provide  for  all  requirements  of  the  plant.     Ordinarily  two  boil 
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rrs    will    be    siifhcicnt    to    carry    the    load.       Ilie    equipment   of 
•he    boiler    room    inchules    a    very    efifective    automatic    revers- 
ing  pneumatic   ash   hoist,   built   and   installed  by   R.H.    Ekau- 
..mi>nt  &  Co.,  of  Pliiladelphia,   l*a.      ihc  general  arrangement  of 
i  -this  device   couNists   of   a   self -dumping   steel   skip,   of   20  cubic 
;.  feet   capacity,   operated   by   a    14   inch    hy    14   foot    air   cylinder, 
; 'The  steel  cable  is  rea\cd  four  times  on  the  sheaves  oi  the  air 
':  cylinder,  which  provides  foi    a  56- ft.  lift  of  the  skip. 
7;     As  shown   in  the   sectional  <lrawing  of  the   povver  nuiiae,  the 
.filieV.of  rails   for   the   incomini;   coal   cafs^  containing  the   boilc'r 
.■■room    fuel    supply   is   located    12   feet    al>ovt    tlie   floor   line,   thus 
r;allowing  these  cars  to  be  dumped   into  bins   of   large   capacity, 
Kand  this  track  also  serves  for  the  ash  car  wiren  ashes  are  to  be 
f  •  l(>a<led.    By  reference  to  the  above  mentioned  illustration,  it  will 
,M»e.«e^  that  the  operation  of  the  '^kip  is  extremely  simple      The 


fireman  who  dumps  the  barrow  load  of  ashes  into  the  skip 
merely  pulls  the  cord  attached  to  the  air  valve.  The  bucket 
then  raises,  dumps  into  an  elevated  ash  pocket,  and  returns 
autotnatically  to  the  filling  pit.  The  advantage  of  the  design  is 
tiiat  air  is  always  available  around  a  railroad  yard,  and  the  use 
of  an  air  cylinder  makes  certain  the  stopping  of  the  «kip  at  the 
upper  and  lower  limits,  more  positively  than  any  type  of  wind- 
ing gear:  ,  .  VV: '..■  .■':^  ■.":"  .'■..■■-"..,.;■.■'■-,■;."■- 
The  xeniaining  details  of  the  ;Kcw  Durhatil  plant  are  ■  Ntw 
York  Central  standards,  which  fcive  been  freqiicatly  alluded  I0 
in  this  journal.  The  terminal  in  general  is  a  remarkably  tine 
e.vample  of  the  dcveropment  which  all  similar  places  are  gradu- 
ally undergoing,  and  is  in  striking  contrast  to  the  one  just  va- 
caie<l,  which  for  so  many  years  eared  -vor, the  power  of  the 
\Vc  St  Shore  Railroad-      .  :  ■'■■.    .;>,.■■ 
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A  TKIO  OF  pDDLY  CONTRASTED  LOepMQTI YES 


',':    The  largest  two-stage  compressed  air  locomotive  iii: the  world 
-■occupies  the  mitldlt-  position  in  the  odd  ass(<rtmOni  of  machines 
■•represented   in   the   accompanying   illustration,   which   are  ii   rc- 
'  cetit  output  of  the  H.  K.  Pbrtcf  Covof  Pittsbtirgh,^  P^ 
of  the  four-wheel  tjpc  with  a  main  reservoir  consistinii  of  three 
tanks  40  in.  in  diameter.    Two  of  these  are  15  iect  long  and  the. 
■  third  is  17  feet,  all  heing  connected.    This  locomotive^  was  built;. 
for  use  at  a  powder  magazine,    Tt  will  start  five  loaded  freight 
.ears  on  a  level  track  and  will  haul  two  loaded  steeltq^^lfars  a; 
.distance  of  five  miles  On  one  charge  of  air.      ; .  :'?/': 

iry  in  •i?^few"0l-thG  e^jccptional  size;  and  |)ower  of  )h|^ ^etigirre  the 
r^follqwing  priiicipal  dimensions  may  be  of  intere^st ; :, ^^  -      V/^-c 

'. .}. .-. . ■:.■. .:k.-c. v.^. . //iv^.s?  X  }»  hv. ,■»:-' 

...... ..  -  . .'.  v. .' .  .\.V.'i .  .'Mi    iti.    diam.  ' '.":'  <  '■.:■ 


tfoiV  of;  tlic  relatively  large  jtoftet'llwr^  i-  i.-'thing  pcirticujarly 
novel  in  the  general  <lesign.  The  cylittdcrs  arc  io  x  26  in.; 
<lrivii>g  wheels  50  in:  diameter ;  tt  active  efiorl  .l.<,fi6d  lbs,  arid^ 
t.it;il  weight  i.w.ofX)  lbs.  The  av<>idnhco  .>/  complioatiou  is 
promiTient  and  all  parts  are  .readily  accrssilvlc  t"  -Tr<lJnary  rtm- 
■  ningyi-epairSi  ;> '"- "~.>^\_ \ ;,  ■  ■v:'^ ■■  '■■■' ■ 


Nk?HT  SCHOOL  FOR  APlPRRNTlCi-S 


... . .  .r>  ft.  '.•  ill. 

.-'.'5r>,<i00  ponniLs 
',  i. .  .37.'v  cii.  ft. 
.  .10,000   poiHuts 

::..... ...12  ft. 

■.".;.. ,9.  ff.  11  in. 
.  .  ,51    ft.    T1    in 

. ...  .iS.lii  :),,i.uiiit- 
,:. ,  f .  .5"  jM>iiiiil~ 
i ;  .  .  .S2."i   jioviml- 


■  :V  ;..  '    H,  P.  cylinder,,.  ,>•••/••'••;'•••■•'••■■  V- 
.  .■■.■■.■<  '.  L.  P.  i-ylinilevi.'i-..j:.  i...  .^  .........■•*•>•.•  • 

■..;■',:  ;^   Wheels  .vt...,i^.:,; ..;■•:•  .-^--.'V-;. 

'..  V  ';■  ■/  Risid   whcclbasc    ..............  .^  .  ■••..•  >■-.•. 

■„■  ..•>''  Weight   of  engine.  ..;.._.  ;.'r..-.  liv..,  ,,.■-.  i. 
•\:^.y^  ■■:    ("apatity  main    reservoir; . ,,'. -..•... .....  i  V 

■•■■..■■■  ■•  Tiai'tive  otTort  ...  .■>..•  ..^  .  r.  »■•  ^;  •  •  •  •  •  •  ?:•» 

■;^-'!.  ■'■i.:  lleiBlit    .......  ......•'.'...  .....>;  :.  .\-  ••■••: 

■•    ■     j.-WiiUh    .  .v..-.;.v...,i-.....w:^;.>.'.-.ii".  v-.-..-.;.-;.^^ 

l.cniftli    ........  i  ;.•..  ..;.->'...- ^  .../.• '••.^.•« 

I'lcssiirt   at   tlirottld.  .  .  .".  .,■.....,.  ..;  ..-.'.■. 

[..P.  cylimU'r  iirfsswrev.  .■...•■:...,  ...^;.'«> 
..■;;  -Main   reservoir  pressure.  .  .  .  ...  .  ...  .  . .  .  .  r  • 

r"      Ihe    small    steatn    liK'omoiive   which    briivgs   up    the    rear  vivas j 

■  jjuilt    for  plaiiiatiou  u^c  in  Xicaragua:    Tt  is  of  the  tmir-w1ie<*l ; 
Itype    with    side    tanks   and    a    steel   canopy    cab.      The    rylinders 

.are   5    X    10,  in..   (Iriving    wheels    20   in.    ilianieter.    and   tiie    rigid 
■.wheel  base  ^  ft.  6  in.   The  firebox  is  26  :<  18! --;  iii.  \vilh  a  gr.ite 

l^acea  of  3.34  sq;   ft.    The  boiler;  which  t*  of  the  straight  <ypc- 

-/■23  in.  rli.ameter.iias  .^7   1' J  in.  lubes,  and  its  total  heating   sur- 
face is  38.9  sq.   ft.     Despite  its  (limiiuUive  proportions  the  little 
•tocomotiveex<?rts  a  tractile  effort  of  1,700  lbs.     It  will  operate- 
on  a  30  in.  gauge  track.  .   '    v  :      ,  .      ;  { 
:  The  switch  engine  leading  the  grOiip  well  iihfsfrates  the  caire 

Vih  finishing  which   has  become   so  well   identified   with  the  out- 

"put  of  th(    11    K    Porter  Co      Its   remarkably  neat   appearance 

for  a  locr,nif,ti\e  of  this  t\pe  is  very  striking.    With  the  excep- 


■  At  the.  vSpidcr set   shops  of  the   Cinciriiia ti,  Ke*>;Or Icatijs .  & 
T*>wt§;  PitjciSc  Railway  a  School  has rjj^ecu'S^^  apjpV^n^ 

tices,   which  :incets  011    Motiday  >.nd   Thursday  night-;  of  each 

.'Week  freniT  7  to  10  r.  -m!  '|lie;.railro.-td  .has  tu-ttd.out  a  .-r-<>otii 
with  full  vQuir»"ient  oaii.;tl>k'  Of^acc^Mnmodating  .{(j  nieu  aiul  the 
Stale  VniytTSity.  of  Keilt«ckyV.;.if*ir«t5hef 'the  itism^ 
snju-rvisos  the  instruction  PwegiiiMiii.ij  at  seycii  ••\l<»ck  at  eai'h 
iTistriicti(;iti  period  ironv  ;?o  irtinnt<>  ti/>  aii.  in>nr  is^spent  hy  the 
instructor  in  <lisciissing  s<>iiT<;?:.  fcurtfi^v'^of .yiniicliniiical  dK«\vin 
niallteiyatic-S  as  ptrtaiiiiifg  to  cnginceriiig;i  .i>r  s<n»u-  pha<?e  .^•>f 
engineering  a;?  atfecting  shop  practit-c.  The  ri'inaining  tini*  is 
alloltc*!  lo  drawing  "1>oat:(l;  work;'  \\here  -eai-lv  stu<i»nt  i-  alliiwed 
to' projfi-es&ai!  rapidly  as  his  ahiHtyviift  permit:  i"--'". 

';  Four  .ii!-tructors  froin  tht  i-chool  of  inecharticil  ;rn<l  eleeirica^ 
\ iigittciriiig  ha\ i;  lievn  as'sigij«*<l .  to  this  vv'rki.  iaCl;  instructor 
Imving  the  rdass-  for  two'  weeks  in  turn.  'TIm?:  apprentice*;  arc 
i-Cfjtiirt-*!  .t.)  take  l1«s  coiirse  .liul  tlu*  exj»en.sc  *(Vthj;;hi  is  a.  jiiaxi-' 
nnuii  of  Sio  for  dniwing  .ipparaUis'  afid*  livittnal,  a^^^ 
expense  hehigijai*!  lyy  llu'  railr-»,id:'; ;.;'  '75     ,;"■:"; :.'^-;:-' ''%:'/ K-:^ 

;  ;■  This  vsc1j<Jo1  jhas^'  t»ecn  MaftedVoti  •the  ■  tn'sial«je:^:<if ;' T,a  0. 
Sechrist.  master  mech.-iiiic  of  tlu'  l'".crgus<»n  shi'^is  ,at  this'pi>wtt. 
who  re^por^s  tliat  six  w<eks  oj>eration  itMJicafes  xhixi  Xh<s  re«'t>k? 
of  this^  pl.'sii  are  g^>ing  to  ]>c' jH«sst  srtistactory  .tiul  that  the 
.ippreniices  ars.  taking:  a  vcfiv  Jc^^en'  iitt^ercsf  m  the:  advantaees 
oftered  them; :  :^^^^ ;.■    .; ;   ■;  . 


The  Speed   and   Power  of   Machine   Tools 


THE  ENORMOUS  IMPROVEMENTS  IN  TOOL  STEEL  AND  THE   MACHINES  FOR  USING  IT  HAVE   RESULTED   IN  NEW 
PROBLEMS  FOR  THE  MACHINE  SHOP  WHICH  MAY  BETTER   ADMIT    OF    SOLUTION    AFTER   A   CAREFUL    RE- 
VIEW OF  THE  BEST  RECCOMMENDED  PRACTICE  GOVERNING    POWER,    CUTS,    SPEEDS    AND    FEEDS. 


As  a  chip  producer  the  lathe  is  the  most  economical  of 
machine  tools.  A  well-designed  lathe,  working  under  favor- 
able conditions,  produces  a  half-pound  of  chip  per  horsepower 
minute,  when  cutting  mild  steel.  The  pressure  on  a  lathe  tool, 
with  this  material,  is,  appro.Kimately,  lOO  tons  per  square  inch 
area  of  cut,  the  latter  being  the  depth  multiplied  by  feed;  i.  e., 
a  cut  5^2  in.  deep  by  J/jj  in.  feed,  has  an  area  of  1/16  sq.  in. 
When  cutting  cast  iron  the  pressure  is  about  50  tons  per  square 
inch,  consequently  about  one  pound  of  cast  iron  should  be 
removed  per  horsepower  minute.  In  a  paper  read  before  the 
English  Northeast  Coast  Institution  of  Engineers  and  Ship- 
builders, Joseph  Chilton  dealt  very  instructively  with  the  speed 
and  power  of  lathes  and  machine  tools  in  general.  The  follow- 
ing discn.>sioti  is  based  largely  on  the  data  presented  in  that 
excellent  paper. 

Fig.  I  shows  the  power  required  for  cutting  mild  steel  and 
cast   iron    under    various   conditions   as    given    by    Mr.    Chilton. 


H.P.  for  Steel  115  Tons  Pressure  =  7.8  Av. 
H.  F.  for  Steel  7  i  Tuns  Pressure  =  5.1  A  v. 
H.P.  for  Cast  Iron   60  Tons  Pressure  =  4.0  Av. 

Xotu;  Arcu-Of  Cut  shoiiM  uot  be  Ic*8k  thuti  O.UlO  S<i,lus. 


2  4  6  8  10  12 

Area  of  cut  (A)  in  square  inches    ;  speed  of  cut  (V) 
in  feet  per  minute. 

Fig.  1. -Horse  Lower  of  Lathes. 


The  e-,;r\e  marked  "iVIanclie-ter  experiments"  is  based  on  a 
tool  pressure  of  115  tons  per  square  incii,  which  allows  from 
15  to  20  per  cent,  for  friction  losses  in  tlic  niachme.  The  lower 
curve  for  mild  .steel  is  based  on  experiments  of  Alfred  Herbert 
&  Co.,  Coventry,  in  1909,  when  some  remarkable  results  were 
obtained  on  a  .standard  capstan  lathe,  using  a  tool  with  a  cut- 
ting angle  of  48  deg.,  a  roller  steady,  and  a  copious  supply  of 
lubricant. 

The  power  required  for  a  given  cut  will  probably  lie  between 
these  two  curves,  as  the  pressure  on  the  tool  varies  with  the 
too!  angle.  Improvements  in  steel  call  for  alterations  in  the 
cutting  angle  of  tools;  the  better  the  steel,  the  more  acute  can 
be  the  cutting  angle.  The  results  of  the  Coventry  experiments 
are  interesting,  and  .some  of  them  are  shown  below.  The  lathe 
used  admitted  a  2>'i  in.  diameter  bar,  and  the  tests,  which  were 
carried  out  under  practically  commercial  conditions,  produced 
the  following  data : 


Metal  Remo\ 

ed. 

Reducing. 

U(  diicing. 

Speed. 

Feed. 

Cubic 

Lbs. 

lest. 

From 

To 

Feet 

Inches 

Inches 

per 

No. 

Indies. 

Inches. 

per   Min. 

per   Min. 

per  Min. 

Min. 

1 

2^4 

1 

190 

nH 

36.29 

10.16 

2 

2 

H 

262 

13*^ 

.•56.11 

10.11 

3 

iV* 

H 

184 

18?^ 

35.52 

9.94 

4 

2 

1 

210 

i*H 

35.04 

».«1 

5 

m 

H 

229 

ny* 

34.79 

9.74 

G 

254 

1 

236 

10>< 

33.89 

9.49 

The  maximum  power  required  was,  in  test  No.  2,  23.7  h.p.  Ten 
years  ago  a  lathe  of  this  size  used  to  be  sold  with  a  2  h.p. 
motor,  whereas  one  would  now  be  required  of  20  h.p.  if  work 
similar  to  the  above  was  to  be  performed  continuously.  If  the 
productive  capacity  of  this  lathe  has  increased  in  the  same  ratio 
as  the  power  of  the  motors  supplied,  the  result  is  a  remarkable 
index  of  the  progress  of  the  past  ten  years.  As  a  few  examples 
of  everyday  practice  it  may  be  mentioned  that  straight  shafting 
is  finished  from  the  rolled  bar  at  160  ft.  per  minute  with  1/32 
in.  feed;  3  in.  diam.  shafting  is  therefore  hnished  at  the  rate 
of  6.27  in.  of  length  per  minute,  10  ft.  in  less  than  20  minutes, 
rhree  tools  are  used.  A  10  in.  lathe  reduces  mild  steel  forg- 
ings  ^  in.  diam.  with  %  in.  feed  a*"  60  ft.  per  minute.  A  12  in. 
lathe  reduces  mild  steel  forgings  i  in.  in  diameter  with  ]/^  in. 
feed  at  60  ft.  per  minute.  A  lathe  more  than  10  years  of  age, 
wliich  has  been  converted  into  a  direct  motor  drive,  turns  8 
in.  diam.  bolts  at  300  ft.  per  minute,  depth  of  cut  ^  in.,  feed 
1/32  in.,  removing  56  cub.  in.  of  steel  per  minute.  This  lathe 
would  probably  require  about  36  h.p.  In  an  exceptional  case 
an  18  in.  lathe  took  a  cut  1J/2  in.  deep  by  %  in.  feed  at  a 
cutiing  speed  of  _'8  ft.  per  :ninute,  the  consumption  of  power 
lieing  upwards  of  80  h.p. 

When  exceptionally  heavy  duty  is  required  from  a  lathe,  the 
single  pulley  or  the  direct  motor  drive  will  usually  be  found  to 
be  most  suitable.  The  motor,  in  the  direct  drive,  should  be 
of  variable  speed,  not  less  than  3  to  i  variation,  as  this  sim- 
l)lifies  the  change-speed  gear  and  allows  of  exact  speed  adjust- 
ment. The  table  below  of  powers  required  is  based  on  the  belt 
power  provided  in  some  modern  lathes. 


Height   of   Centres 

11  in, 

8^  in. 

10>i  in. 

12  in. 

IS  in. 

24  ni. 

36  in. 


Horse-power     Required. 
5 

10 
16 
30 
40 
60 


Ihese  powers  enable  heavy  cuts  to  be  carried  in  steel,  the 
iS  in,,  24  in.  and  36  in.  lathes  using  two  tools. 

.\icholson  and  .Smith  in  their  "Lathe  Design"  give  a  series 
of  standard  cuts  and  cutting  speeds  for  lathes  which  are  useful 
as  a  guide  for  power  required.  The  standard  cut  for  a  36  in. 
lathe  is  .9  deep,  by  .225  feed,  giving  an  area  of  0.203  sq.  in., 
the  standard  cmting  speed  20  ft.  per  minute.  The  standard  cut 
fur  a  6  in.  lathe  is  0.15  deep  by  O.0375  feed,  giving  an  area  of 
0.0056,  with  the  cutting  speed  193  ft.  per  minute.  These  cuts 
and  speeds  are  based  upon  the  durability  of  the  cutting  edge 
of  the  tool.  'Jhe  tool  in  the  6  in.  lathe  is  expected  to  last  16 
minutes,  and  in  the  36  in.  lathe  about  4  hours.  Generally 
speaking,  a  heavy  cut  at  medium  speed  is  more  economical  than 
a  light  cut  at  high  speed. 

The  Planing  Machine. 

The  planing  machine  stands  next  to  the  lathe  as  a  cutting 
remover.  In  it  the  high-speed  problem  has  been  solved  in  a 
scientific  manner  b\  both  mechanical  and  electrical  methods. 
The  old  type  planing  machine  reversing  gear  is  unsuitable  for 
even  moderate  speeds.  A  large  amount  of  energy  is  wasted  at 
the  end  of  each  stroke,  and  a  considerable  amount  of  time  is 
lost  at  each  reversal  of  the  table  owing  to  the  low  accelerative 
and  decelerative  power  of  the  gear.  Mechanical  and  electrical 
systems  of  regenerative  driving  have  changed  this.  The  energy 
previously  wasted  in  bringing  the  table  and  gearing  to  rest  is 
now  utilized  in  accelerating  the  table  on  its  return  stroke. 

Typical  power  diagrams  of  planing  machines  are  shown  in 
Figs.  2-5.  The  diagram.  Fig.  2,  was  taken  from  a  machine 
with  the  old  type  of  driving  gear,  and  the  diagram.  Fig.  3,  from 
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the  same  machine  with  an  improved  driving  gear  fitted.  It 
will  be  seen  that  more  power  is  needed  for  the  return  than  for 
the  cutting  stroke;  but  Fig.  3  is  an  improvement  in  this  respect, 
the  "peak"  at  the  moment  of  reversal  is  eliminated,  and  the 
power  fluctuation  minimized.  Flywheels,  constantly  revolving 
in  one  direction,  are  used  in  this  system  of  driving  gear.  The 
diagram,    Fig.    4,    was    taken    from    a   machine    of    the    spring 


Fig.  2- Ordinary  Reversing  Gear. 


0  Ampsi 


-40 


Fig.  3.- Improved  Reversing  Gear 


Fig.  4.-Spring  Regenerative  Reversing  Gear, 

Machine,  4  ft.  by  4  ft.    Planing  steel  Ingot  8  ft.  long.  Cutting  speed, 
40  ft.  per  minute.    Return,  180  ft.  per  minute. 


rqH.p. 


Fig.  o.-Electrical  Regenerative  Reversing  Gear. 

Machine,  6  ft.  by  6  ft.    Planing  mild  steel  18  ft.  long.  Cutting  speed> 
80  ft.  per  minute.    Return,  160  ft.  per  minute, 
regenerative  type.     This   diagram  shows  the   remarkable   saving 
of  power  on  the  return  stroke  due  to  the  action  of  the  regenera- 
tive  apparatus.     The   "peak"    of   the   first   diagram  has   become 
a  "pit." 

Diagram,  Fig.  5,  was  taken  from  a  machine  driven  by  a 
reversible  motor  on  the  regenerative  system.  The  power  regen- 
eration at  the  end  of  each  cycle  is  strikingly  shown.  This 
machine  was  working  on  a  long  stroke,  18  ft. ;  the  mechanical 
regenerative  machine  on  a  shorter  stroke,  about  8  ft.,  allowing 
for  tlie  difference  in  length  of  stroke  and  ratio  of  cutting  to 
return  speeds,  and  the  similarity  of  diagrams  is  apparent.  These 
regenerative  planing  machines,  whether  mechanical  or  electrical, 
represent  the  best  modern  practice  m  the  line  of  driving  arrange- 
ments. 

To  realize  what  can  be  done  by  the  combination  of  a  quick 
moving  table  and  an  effective  feed  motion,  the  spring  regen- 
erative planing  machine  from  which  the  diagrams  were  taken 
can  plane  one  square  foot  per  tool  per  minute,  while  using  a 
5/16  in.  feed.  As  the  planing  machine  cuts  in  a  straight  line, 
the  pressure  on  the  tool  per  square  inch  of  cut  is  probably  less 
than  in  the  lathe.     Experiments  in  this  direction  are  lacking. 


From   3   h.p.    to   4  h.p.   will  be   consumed   per   pound   of   steel 

removed  per  minute,  in  the  best  machines,   working  under  the 

best  conditions     For  cast  iron  2  h.p.  to  3  h.p.  per  minute  will 

be  required  per  pound  of  chips. 

Many  old  planing  machines  are  of   stout  design,  and  may  be 

speeded  up  considerably  by  a  comparatively  simple  alteration  in 

the   driving   gear.     A   modern   machine,   cutting   at   60   ft.    per 

minute  will  require  from  25  h.p.  to  35  h.p. 

Speeds    and    Powers    for  High-speed    Planers. 

Size  of  Machine.  Cutting  Speeds. 

Feet  Feet  per   Minute.   Return  Speed.      Horse- power. 

2X2  30  to  90  200  T'A 

3X3  30   "   90  200  12  J4 

4X4  25   to   75  180  20   to   25 

6X6  20  to  60  IfiO  30  to   35 

8X8  20  to  60  140  35  to  40 

Machines  equipped  with  motors  as  above,  wiih  a  length  of 
stroke  equal  to  2^  or  3  times  the  width  of  the  machine,  should 
be  capable  of  taking  good  cuts  on  steel  on  the  highest  speed.  A 
point  in  connection  with  planinn  machine  tools  is  that  the 
clearance  angle  may  be  much  less  than  in  a  lathe  tool.  The 
lathe  tool  when  cutting  works  in  a  helical  path  relatively  to  the 
work,  consequently  the  angle  of  clearance  must  be  more  than 
the  angle  of  the  helix.  As  the  planing  tool  moves  in  a  straight 
line  relative  to  the  work,  a  clearance  angle  from  2  deg.  to  3  deg. 
is  sufficient,  against  5  deg.  to  7  deg.  for  a  lathe  tool.  A  mini- 
mum clearance  angle  is  of  advantage  in  enabling  the  tool  to 
withstand  the  shock  of  entering  work  at  high  speed. 

'      Shaping  and  Slotting  Machines. 

These  machines  arc  straight-line  cutters,  like  the  planing 
machine,  but,  in  their  usual  sizes,  are  not  subject  to  the  handicap 
of  the  reversal  of  the  rotating  parts.  Consequently  increased 
speeds  are  more  readily  obtainable  than  in  the  case  of  the  plan- 
ing machine.  The  improvements  of  recent  years  have  been 
mostly  in  the  direction  of  increased  handiness.  The  American 
type  of  shaper,  where  the  length  of  stroke  can  be  adjusted  and 
the  ram  positioned  while  the  machine  is  in  motion  is  a  case  in 
point.  The  grouping  of  operating  handles,  so  that  the  work- 
man can  control  all  motions  of  the  table  from  one  position,  and 
improved  means  of  quickly  adjusting  length  of  stroke  and  feed 
in  the  slotting  machine,  is  another  case.  The  hammer_and 
anvil-like  construction  of  the  slotting  machine  enable  it  to  carry 
heavy  cuts  without  vibration.  The  shaper,  as  a  rule,  is  not 
adapted  for  such  heavy  cuts. 

H.  J.  Brackenbury,  in  his  1910  paper  read  at  the  joint  sum- 
met  meeting  of  the  Institution  of  Mechanical  Engineers  and 
the  American  Society  of  Engineers,  gives  particulars  of  a  10  ia- 
stroke  and  6  in.  slotting  machine  as  follows:  :...:f ■:■■:■-■ 


Size  of 

Strokes 

Machine 

per 

Inches. 

Minute. 

10 

45 

C 

65 

Superficial 
Area  covered 

Mat<iial 
Remiived 

Feed 
iches 
1/80 
1/20 

per  Minute 

Square 

Inches. 

22.5 

19.5 

ptr 

Minute 

Lbs. 

4 

2 

Cut  to  Inches. 
Length,     Depth.     Inches 
10  H 

6  H 

These  cuts  were  taken  in  steel  without  any  sign  of  jar  or 
vibration  in  the  machines.  Assuming  a  quick  return  ratio  of  2 
to  T,  the  average  cuttint;  speed  on  the  10  in.  stroke  is  56  ft.  per 
minute,  and  on  the  6  in.  stroke,  49  ft.  per  minute.  The  power 
required  would  be  about  15  h.p.  and  yl/2  h.p.,  respectively,  when 
taking  the  cuts  mentioned  in  the  tests. 

From  the  belt  power  of  a  group  of  shapers  of  the  American 
type  the  following  table  has  been  computed: 

Horse-power 
per   Minute. 
3 

4 
S 

7^ 
10 

The  Milling  Machine. 
Milling  is  an  economic  process,  especially  on  repetition  work. 
A  large  number  of  milling  machines  are  single  purpose  tools; 
that  is,  designed  to  do  one  job  only.  The  speed  and  feed  re- 
quirements of  a  machine  for  general  work  are  (1)  the  quickest 
spindle  speed  should  be  fast  enough  for  the  smallest  cutter 
used  on  the  machine.  (2)  The  slowest  spindle  speed  should 
be  slow  enough  for  the  largest  cutter.  (3)  Every  diameter  of 
cutter  in  ordinary  use  should  have  a  range  of  feeds  sufficient 
to  enable  it  to  do  efficient  milling  according  to  its  class.     A 


Length   of  Stroke 

•;•■,   ■-..■■.■  ■  "■■:.  ,       .  V 

Inches       ...    ,  '.  .;'• 

■  Ctittlhg  Strokes 

14         .'■■"•.■■"   •- 

10   to    130 

16        -'/i- /- y^-: 

7    "    125 

20       ^....-^  -::- 

6    "    110 

24       ■■--  ■'.'■■'   -  - 

C    "    100 

36                ,     , 

6    "       70 
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general  machine  should,  therefore,  have  an  ample  range  of 
speeds  and  feeds,  the  rate  of  feed  being  independent  of  the 
spindle  speed. 

An  instructive  series  of  tests  were  carried  out  in  1909  by 
Alfred  Herbert,  Ltd.,  Co.,  Coventry,  on  one  of  their  standard 
machines,  the  weight  of  which  was  about  ij/i  tons.  A  spiral 
cutter  3  in.  diameter  by  6  in.  long,  with  eight  teeth,  was  used 
at  a  constant  speed  ol  66  ft.  per  minute,  preliminary  experi- 
ments having  shown  this  to  be  a  good  speed  for  heavy  cutting. 
The  maximum  metal  removed  per  iiorsepower  minute  was  1.52 
cubic  in.  for  cast  iron,  and  .71  cubic  in.  for  mild  steel.  Die 
ma.ximum  total  ortpiit  obtained  was  15.23  cubic  ft.  per  minute 
on  cast  iron,  and  6.27  cubic  in.  per  minute  on  steel.  The 
greatest  output  on  cast  iron  was  obtained  with  a  cut  54j  in.  deep, 
at  a  feed  of  9' j  in.  per  minute,  from  which  it  migiit  be  inferred 
that  on  cast  iron  it  pays  to  take  off  as  much  as  possible  in  one 
cut,  whereai  on  mild  steel  shallower  cuts  at  quicker  feeds  might 
be  more  economical.  Tlie  ma.ximum  net  horsepower  used  m 
these  tests  was  12.3,  which  indicates  a  large  productive  capacity 
for  so  small  a  machine. 

In  the  Transactions  of  the  American  Society  of  Engineers, 
1908,  tests  of  a  built-up  spiral  cutter,  8  in.  diameter,  18  in.  long 
with  inserted  blades,  are  described.  This  cutter  in  one  test 
required  96  h.p.  and  removed  mild  steel  at  the  rate  of  80  lbs. 
per  hour.  The  speed  in  this  test  was  /SJ^j  feet  per  minute,  and 
the  feed  ^s  in.  deep  by  7  in.  per  minute.  It  has  been  computed 
that  300  h.p.  would  be  required  to  drive  this  cutter  to  its  full 
capacity  at  from  150  lbs.  to  180  ft.  per  minute.  The  milling 
cutter   is  evidently  in  advance  of  the   machine. 

Tests  seem  to  show  that  built-up  cutters  are  superior  to  solid 
cutters  as  material  removers,  owing  to  the  fact  that  a  more 
acute  cutting  angle  can  be  obtamed,  and  the  construction  of  the 
cutter  is  more  favorable  to  the  escape  of  the  cuttings.  Milling 
cutter  speeds  vary  greatly  according  to  the  work  required  of 
them.  Si.xty-si.K  feet  per  minute  is  probably  a  good  average 
speed,  having  regard  to  durability  of  the  cutter.  The  feeds 
may  vary  from  J/j  in.  to  30  in.  per  minute  in  extreme  cases. 
Tests  show  that  in  some  cases  33  per  cent,  of  the  power  sup- 
plied to  the  machine  is  absorbed  in  driving  the  feed  gear  when 
carrying  heavy  cuts.  It  is  evident  from  this  that  milling  ma- 
chines' spindles  should  be  rigidly  supported,  and  should  be  as 
stiff  as  possible  if  heavy  duty  is  expected  from  them. 

The  Drilling  Machine. 

The  penetrative  power  of  high-speed  drills  is  remarkable ;  a 
I  in.  diam.  drill  has  worked  at  tiie  rate  of  18  in.  per  minute  on 
cast  iron  and  12  in.  per  minute  on  mild  steel.  These  are  rates 
obtained  in  rigid  machines  using  special  drills.  In  ordinary 
practice  the  above  rates  cannot  be  kept  up  for  any  length  of 
lime.  Too  mucli  attention  would  be  requisite  m  grinding  and 
keeping  the  drills  in  proper  condition,  besides  which  tliere 
would  be  an  undue  proportion  of  drill  breakages.  One-half  of 
the  above  rates  is  good  practice,  and  it  is  only  on  modern  high- 
speed machines  that  the  latter  rate  can  be  maintained.  Experi- 
ments show  that  a  medium  peripheral  speed  and  a  coarse  feed 
give  a  smaller  power  consumption  per  inch  of  depth  than  a 
high  peripheral  speed  and  a  fine  feed.  Drills  of  high-speed  steel 
possess  sufficient  torsional  strength  to  stand  coarse  feeds ;  coarse 
feeds  increase  the  drill  pressure,  hence  the  necessity  for  rigid 
machines  and  positive  feeds  if  it  is  required  to  use  high-speed 
drills  economically. 

The  following  table  is  given  by  Mr.  Dempster  Smith.  It 
is  based  upon  a  run  of  1J/2  hours  witiiout  regrinding: 

Diameter  Feed  per  Revolution.  Revolutions  per  Minute. 
Of  Drill. 

Soft  Cast  Iron     Soft  Steel.  Soft  Cast  Soft  Steel. 

Inches.  Inch.  Inch.  Iron. 

%  1/133  1/160  2560  2820 

1/2  1/160  1/126  900  1000 

1  1/84  1/100  320  357 

2  1/67  1/79.5  113  187 

3  1/58.4  1/69.5  61.5  «8.5 

4  1/52.8  1/63  40  44.6 

Compared  with  the  speeds  recommended  by  twist-drill 
makers,  the  above  speeds  are  excessive  for  the  smaller  sizes 
and  low  for  the  larger.  To  take  full  advantage  of  high-speed 
drillr,   machines   of   the    sensitive   type    are    required    for    sizes 


under  i  in.  diam.,  while  for  sizes  from  2  in.  to  4  in.  diam.  stiff 
and  powerful  machines  are  necessary  to  take  advantage  of  the 
coarse  feeds.  More  drill  breakages  are  caused  by  want  of 
rigidity  in  machines  than  by  high   speeds  and  coarse   feeds. 

The  net  power  required  to  drill  a  4  in.  diam.  hole  at  the  feed 
and  speed  given  in  the  above  table  is  9  h.p.,  when  operating 
on  steel.  The  thrust  of  a  3  in.  diam.  drill  at  1/50  feed  in  about 
7,600  lbs.  when  drilling  medium  steel  with  the  drill  in  good 
condition.  Tapping  can  be  done  at  about  one-third  the  speed 
of  drilling. 

Boring  varies  so  much  in  character  that  every  job  is  a  law 
unto  itself.  Speeds  from  20  ft.  to  80  ft.  per  minute,  with  feeds 
from  1/50  in.  to  '  i  in.  per  revolution,  are  obtainable  in  various 
cases. 

Grinding  Machines. 

Grinding  machines,  apart  from  those  used  in  the  sharpening 
of  tools,  are  essentially  products  of  modern  macliine-shop  prac- 
tice. No  well-organized  machine  shop  is  complete  without  a 
grinding  machine  of  some  type,  for  finishing  work  which  has 
been  roughed  in  some  machine  of  the  lathe,  planer,  or  miller 
type.  Grinding  is  practically  a  miUing  process,  the  grinding 
wheel  being  a  cutter  with  a  large  number  of  small  teeth,  which 
renew  themselves  automatically  when  blunted.  As  a  material 
remover,  the  grinding  machine  is  not  an  economical  user  of 
power,  but  for  speed  and  accuracy  of  finish,  when  only  a  small 
amount  of  material  is  to  be  removed,  it  has  no  rival.  Grinding 
machines  are  adapted  for  finishing  work  of  the  heaviest  class. 
A  machine  has  been  built  for  grinding  shafts  up  to  3  ft.  diam. 
and  2i^  ft.  long.  This  machine  is  driven  by  three  independent 
motors;  the  work  is  rotated  by  a  16  h.p,  motor,  the  grinding 
wheel  by  a  30  h.p.  motor,  while  the  saddle  which  carries  the 
grinding  wheel  is  traversed  by  a  5  h.p.  motor.  The  three 
motions,  work  rotation,  wheel  rotation,  and  feed  traverse,  may 
be  varied  independently  of  each  other,  an  essential  condition  in 
a   well-designed  machine. 

I'he  whole  question  of  grinding  machine  speeds  and  feeds 
is  so  complex  that  it  is  impossible  to  do  more  than  generalize 
in  regard  to  the  same.  The  speed  combinations  now  generally 
adopted  differ  considerably  from  those  which  were  formerly 
considered  correct  practice.  The  developments  have  been  in 
the  direction  of  increased  wheel  speeds,  increased  feed  traverse, 
and  reduced  speeds  of  work  rotation. 

The  wheel  speeds  vary  according  to  the  grit  and  grade  of 
the  wheel,  the  material  worked  on,  and  also  its  size  and  condi- 
tion. The  nature  of  the  finish  desired  has  also  to  be  taken 
into  account,  and  in  this  way  the  speeds  vary  from  4,000  ft.  to 
b,ooo  ft.  per  minute. 

The  feed  traverse  in  a  cylindrical  grinder  is  mainly  regulated 
by  the  width  of  the  wheel  used.  The  traverse  per  revolution 
of  the  work  must  be  less  than  the  width  of  the  wheel.  The 
depth  of  cut  and  the  character  of  the  work  also  affect  the  feed 
traverse,  which  may  be  anything  from  i  in.  to  60  in.  per  minute. 

With  regard  to  power  required,  the  writer  has  no  record  of 
exact  experiments.  One  maker  of  cylindrical  grinding  machines 
fits  a  5  h.p.  motor  to  a  machine  using  a  20  in.  diam.  wheel  2 
in.  wide ;  another  maker  recommends  a  10  h.p.  motor  for  the 
same  size  of  wheel.  The  following  table,  based  on  the  belt 
power  of  Norton  standard  grinding  machines,  may  be  of  some 
value : 

Maximum  Diameter  and 
Thickness  of  Wheels.       Maxinnnn  Horse  power. 

Inches. 

12  X  2  2.0 

30  X  4  9..T 

6X1  1.5 

10  X  l>i  3.0 

12   X  2  4.0 

16  X   3  8.0 

24   X   4  0.5 

36  X   4  11.0 

The  machines  from  which  the  above  table  is  taken  have  no 
feed  motion,  consequently  the  whole  of  the  power  is  available 
at  the  wheels.  In  cylindrical  grinders  about  50  per  cent,  extra 
will  be  required  for  work  rotation  and  feed  traverse. 

As  an  example  of  grinding  work,  a  machine  with  a  wheel 
24  in.  diam.  by  2  in.  face  finishes  a  shaft  rough-turned  with  a 
12  per  inch  feed,  i/ioo  in.  above  size  at  the  bottom  of  the  tool 


Number  of  Wheels. 

1 
1 
2 
S 
S 
2 

8 
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iiurks,  4  in.  diam.,  3  ft.  long,  in  six  minutes.  A  piston  rod, 
2'  in.  diam.,  34  in.  long,  rough-turned  with  a  6  per  inch  feed 
I  ;j  in.  above  size,  is  finished  in  14  minutes,  the  speed  of  the 
\\h<e\  in  the  latter  case  being  6,500  ft.  per  minute,  the  speed 
ot  work  rotation  45  ft.  per  minute,  and  the  feed  traverse  8  in. 
fn  1  minute. 


NEW  DESIGN  ROUNDHOUSE  SMOKE  JACK 


In  view  of  the  diversified  nature  of  repairs  made  to  loco- 
ii'./.ives  while  in  the  roundhouse,  many  of  which,  in  particular 
vaUe  setting,  requiring  that  it  shall  be  frequently  moved  under 
i\^  own  steam,  it  becomes  necessary  to  provide  a  means  which 
\\\]\  permit  of  this  movement  in  addition  to  its  primary  func- 
tinii  of  keeping  the  house  free  from  smoke. 

I  lie  smoke  jacks  shown  in  the  accompanying  illustration  of 
a  concrete  roundhouse  interior  were  designed  and  manufactured 
h\  Paul  Dickinson,  Inc.,  Chicago,  111.  Several  new  ideas  are 
embodied  in  the  design,  the  whole  affording  an  adequate  and 
exceptionally  substantial  cast  iron  arrangement.  It  will  be 
noted  that  the  pitch  at  the  ends  of  the  hood  is  very  steep,  this 
Ixiug  necessary  on  account  of  the  great  velocity  of  steam  and 
>nioke  when  the  blower  is  used  to  fire  up  the  locomotive. 

it  is  impossible  for  the  smoke  and  steam  to  choke  in  the  upper 
part  of  the  hood  in  the  presence  of  this  scientific  construction, 
."^ince  the  locomotive  stack  is  not  always  in  the  center  of  the 
track,  arising  from  the  necessity  of  at  times  jacking  it  higher 
rii  one  side  than  the  other,  a  wide  hood  is  required,  and  this 
ik-irable  feature  has  been  attained  in  this  design  through  the 
flared  hanging  sides  of  the  hood  which  are  added  to  increase 
tin  width  so  that  the  smoke  from  the  stack  can  always  be  col- 
lected. 


DICKINSON    SMOKE    JACKS    IN    A    CONCRETE    ROUNDHOUSE. 

To  keep  the  roundhouse  clear  of  smoke  and  steam  while  the 
'ocomotives  are  passing  in  or  out,  a  ventilator  was  furnished 
around  the  pipe  at  the  roof  line,  in  the  instance  of  the  house 
-lustrated.  This  idea  has  been  found  particularly  valuable,  as 
'  takes  care  of  the  smoke  at  the  point  most  easily  handled.  To 
•"■ttain  the  heat  in  the  roundhouse  when  the  smoke  jack  is  not 
'"  use  a  damper  was  furnished.  This  is  operated  by  means 
'-'f  a  sliding  weight  or  ball  connected  to  the  damper  in  the 
manner  shown,  the  ball  holding  the  latter  in  an  open  or  closed 
position  as  may  be  desired. 


Plans  Have  Been  Prepared  for  large  new  repair  shops  for 
^he  Canadian  Pacific  Railway  at  Coquitlam,  British  Columbia. 
It  is  stated  that  the  shops  will  extend  for  ner.rly  two  miles. 


FREIGHT  CAR  TRUCK  OF  70  TONS  CAPACITY 


Ihe  American  Steel  Foundries  exhibited  at  the  Atlantic  City 
Convention  a  complete  freight  car  truck  suitable  for  use  under 
70  or  75  ton  equipment.  This  truck,  as  shown  by  the  accom- 
panying illustration,  is  of  their  usual  construction,  which  has 
been   adopted   as   standard   on   a   number   of   the   large    railway 
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systems.  The  design  is  of  particular  interest  in  view  of  the 
light  total  weight  represented,  which  is  only  8,600  pounds. 

The  great  strength  of  metal  used  in  the  manufacture  of  the 
Davis  cast  steel  wheels  has  made  it  possible  to  reduce  their 
weight  to  about  600  pounds  each.  If  it  were  possible  to  make 
a  cast  iron  wliccl  which  would  be  suitable  for  a  truck  of  this 
cai)acity  such  wheels  would  weigh  not  less  than  850  or  900 
pounds  each,  and  rolled  steel  or  steel  tired  wheels  would  weigh 
even  more.  Therefore  in  the  use  of  the  Davis  wheels  a  reduc- 
tion in  weight  of  1,000  pounds  per  truck,  or  2,000  pounds  per 
car  is  obtained.  The  Andrews  side  frames  weigh  500  pounds 
each,  or  1,000  pounds  per  truck,  a  saving  of  at  least  250  pounds 
per  truck,  cr  500  pounds  per  car,  over  arch  bar  construction. 
The  Simplex  bolster  weighs  about  950  pounds,  the  axles  about 
the  same,  and  the  journal  boxes  125  pounds  each. 

In  a  truck  of  this  capacity  any  saving  which  can  be  efifected 
in  its  weight  is  not  only  important  so  far  as  the  cost  of  hauling 
tlic  extra  weight  is  concerned,  but  has  an  indirect  value  in 
lowering  the  cost  of  track  and  bridge  maintenance.  Different 
railways  have  various  ways  of  figuring  their  actual  cost  of  haul- 
ing one  ton  one  mile,  but  there  are  few  roads  which  figure  the 
cost  at  less  than  ^  cent  per  ton  mile. 

If  computed  on  this  basis,  and  using  an  estimated  figure  for  the 
probable  mileacic  w-hich  the  car  will  make  during  its  life,  the 
saving  in  weight  of  2,500  pounds  per  car  as  effected  in  this 
example,  results  in  some  surprisingly  large  figures,  which  it  is 
difficult  to  disregard.  When  this  result  is  multiplied  by  the 
number  of  high  capacity  cars  in  service  the  sum  total  is  amazing. 

The  truck  tests  recently  made  at  the  Granite  City  plant  of  the 
American  .Steel  Foundries*  show  the  necessity  for  a  rigid  fas- 
lening  between  the  two  side  frames,  to  hold  the  truck  square 
and  prevent  one  side  frame  getting  ahead  of  the  other  one  when 
the  truck  is  passing  around  curves.  In  this  truck  the  two  side 
frames  are  held  rigidly  at  right  angles  with  the  axles  by  a 
heavy  chaiinei  spring  plank,  which  is  riveted  to  each  frame  with 
10  rivets.    ;'-'- ".■V:;'-;^-:-'^-'^.-:.  ;;;■-■ 

A  loose  truck,  or  one  with  a  spring  plank  connection  which 
permits  the  wheels  on  one  side  to  get  ahead  of  the  others, 
allows  the  truck  to  become  skewed  in  passing  around  curves,  and 
it  runs  in  this  condition  for  a  considerable  length  of  time  after 
the  truck  gets  onto  a  tangent.  This  causes  the  wheels  on  the 
outer  side  of  the  curve  to  grind  against  the  rail,  increasing  the 
resistance  of  the  truck  and  decreasing  by  a  corresponding  amount 
the  hauling  capacity  of  the  motive  power.  Reduced  to  pounds 
per  ton,  the  Granite  City  tests  showed  a  resistance  of  38.33 
pounds  on  a  22-degree  curve  for  a  loose  truck,  while  for  a 
square  truck  it  was  only  24.68  pounds,  a  difference  in  favor  of  the 
square  truck  of  13.65  pounds,  or  35.6  per  cent.  To  push  a  loose 
truck  around  a  22-degree  curve  required  the  combined  efforts 
of  from  5  to  7  men,  while  to  push  a  square  truck  around  the 
same  curve  only  two  men  were  required. 


•  See  American  Engineer,   May,   1911,   page  192. 
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general    iiiacluiic    -lu'iild,    therefore,    lia\e    an    ample    range    ot 
speeds- an4- feeds;  tive   fate  iQf   feed   being/ independent   <->f    the 
^■.•spindle  speed;  .;;■■:,;-;■ />■    ;■':.;  ,  •:''■"■  ^r'"  '"■<■•  .''"•  -■'  I'v  , 

.\ii    instructive.,  serrei,  ./^^,te^t»-^:'W^^^  in    'iAiy    L'V 

.Vll>e-d^  UerlK'rij  l,Vd.;.l-<'»;,'  I'o  one  yt    their   standard 

rriacliiHes,  the  weigli.t  uf  Avhich   \vus  alyotit '  iJV ;  tons;  " :1\   -piral 

cutter  j  ill, 'dianie|er  by  6  in.   K>iig.  i^ith  eiyht  tooth,  \va~   useil 

at    4  e<>iistani    speed  .ul   "ti    ft-    l>er   niinuif,  preliminary   i  xpen 

/;  tneiits  Ka:yi«i}jr-stHvvvii  iiiis;  tt?  tieja  good  speed;  for  heavy  euttiny 

■""  The  niaxiuuiiii  meial  rrm'>vod  j>er  liorsopouer  niintite   \\a>    1.5J 

.:  cubic  iii.^tor   Ca>t   ifv>n.  and   .71   eijbic  in.    lor   unld.  bteel.       The 

niaxWiiUin  ^t^litFotittAM,  v|»^^  i ^,23  cubic  ft/  per  mimite 

; .  <jin  ,ca«t    iroii.    anU;-  fe^^^^c^^^^  '.l!b(B 

■■'•'gtcitC'st  oulptit  t>'»t  'casi  ir<  >ii  \vas\<  ibtaiiivd  witli  a  ciVt  ?s  in.  dcef). 
■   yt  a  .feedot-.yr^  J  Vn:'  p  tn'm  \yhich  it  niijjiit  be  interred. 

.  fiiat:6n  casJt!^  fK'ii  it  jKiys  tW^  nutch  as  possible  in  one 

,.  cui,  v\iief eni;<Mf  iniiti  .LsteVl  :>lialJ,o\Vi''f  ciUs  at  <iuicker  feeds  niighi 
be  .  Miure  trouotnit'a.h  • .  'nit    niiaxiiHnin   not    hi)r.scp<  i\\  er   used   m 
ttiese  tests  vyas  12.3,  >vhieh  mdicatfs  a'  lar,t:e  i)r>>dnctive  capacity 
.    feir.iiu  snuinj^njiicluije;;  ,'.-y.-  .."*•„'  ■■  I-..; 

lit   the   Tiansaction^    11/    tile    American    Si >chi>    .>i    Enyincers, 

t9Q}<j  tests  (if  a  built  up  spiral  cutter,  yirj.diaineter,  ii>  in.  lony 

with   inserted   blades,   hre   described.     This   cutter  in   piic   test 

Teqijired  <,)6  h.p,  atid  removed  mjld  steel  at  the  rate  of  80  lbs. 

per  holtf.  The  Speed  in  tliis  tost  was  75' .."feet  per  minute,  and 

the  feed  ;'s  ill.  deep  by  7  in.  per  Uiiiitttc.     It  has  been  coniputed 

that  ,300  li.p.  Avbtild  be   required  .'to  dri\  e  tlii-i  cutler-  to,  its  fall/ 

capacity    at    from    150    lbs.    to    iSo  ft.   per   mimite.      The   nulling 

cutter   iSiVvidetttly   lu  advance  of  the   inachiiie. 

Tests'seetn  to  show' that  built-up  cutters  are  superioi!  lo  solid 

•    cutters  as   iiiatefial    retnovcrs,   owing  to   the   fact,  that- a   more 

acute  cutting*:  auate  can  be  obtained,  and  the  con.striu'tinn  of  the 

cutter  is  more   favorable  to  the  escape  of  the  cuttings.     Milliuji 

cutter:  spt-etfs.  Vary  gtready-  according   to.  the   work   rcquiTod   of 

them.     Sixty-six   fe^et   per   miinite   is  probably  d  gogd  average 

\  i>p»icd,  liaying   rega;r:d    to   durability    of   the   cutter.      Ihe    feeds, 

ir  may.  \Har>  ^  f  rbtii   ,'  j  in. .  tp  30  ut.  per  minute  in  e.\trentc  case*. 

;■  Tests  slibiv'.tliat :  iti  :scMiifc  ifea.ses  33'  per  .cprit.:  of  thp  powi^i^  siip- 

pUed  I1.V  the  iiiachine  is  absorbed  in  ^Iriviriii  the  teed  gear  when 

carrying  )ieav\ciiis.     It  is  cvidetit   frouj  this  that   milling   nta 

■  chiues'  spiiHlles  shoiiid  be ;  t^igidly  supported,  and  should  In-  ii* 
itilT  ijw  pbs«»ildi|?.  -if  jieav>^ :(htiy-^i^^  front  them 

-/  ■'■'The  iknet rat i\t-  jiortef  ot  high-speed   flrills  is   reinarlialde ;  .ft ; 
:i.|(.,in.  4iam.  dj/illi/ha?  vvorkrd  yt  tile  raty  "f   i^*  in.  per  minute  pit' 

;;.t^t;irbM:!an4:5i? 'ib- 4>^F;  w^^^  Theses  arc  i*ates 

-  obtaiued  "in,  t^id  iifachinius  lisiiiH  spe^^^^^^^^^^  drills.  In  ordinary 
pnictice"  ti»   liboye' rates^  ^  up    for   any   length   of 

xiine'  Too  tmtclrattenti«»n  would  be  rctjui^'ite  in  grinding  and 
keepiji.i<:  the- \<IfiUS    iti.  pt-ufit^  besides   •which ;  there 

..would  be  auuiiJlile  proportion  of  drill  breakages:     One-half  of 

\thealH3ycra1es..is  good,  practice,  aiul  it  is.  only  on  modern  higii* 

■  speed  niachiiics  t!r;it  llie  lattet  rati;  Can  be  Jiuiiutained.     Kxpcri 
nientsshovt  thai  a  .inediuiu  pcrh^heral  .speed  and  a  coarse   feed 
cive  a   .vmalKr   power   consumption   per   inch   < a"    depth   than    a 
higii  per!]tlteral  .'ii)eed.and  a  fnve  feed.     IXrill."-  if  iiigh-.spiK-d  steel 

:  possess  Sttliicient  torsiotial  Strength  to  standcqarse  feeds ;  Coarse 
feeds  iiicrease  the  drill  pressure,,  hence  the  necessity  for  rigid 
inarhino  ajid  positive  .fefds  jf .  it  js  rcnuJre«J  , to  use  high-sjieed 
drills  ecoiiomically; :' ••-. ;,: ;    :'•■?;  *L.'''!  ^'■''^;     •*  :'';  "    V  ■■''■■.•■' 

.■■/.The  following  tsble'i«  given  by  Mr.  Dempster  Sniitli.  It 
^: based  upon  a  r«n  of  i.l^hmtrs  without  r^prinding : 

IJrVotiitiotls   jicr    MmulP.. 

Soft  Steel. 
Inrh.  Iron. 

1  a*!)  •-' J60 

1/126  'JOO 

l/lOO  .>20 

1/ro.r.  it:i 

1    fi9..5  01.5 

l/ii3.  40 

■■  G<^iitpar<d-whh  the  Speeds  recommended  by  twist-drill 
makers,  the  above  .speeds  arc  excessive  for  the  smaller  sizes 
and  low  for  the  larger;  TO  take  full  advantage  of  high-speed 
(IriWr.   machines- of  .the  .sen>.itive   type    are    required    for    si/;es 


I»i;in!i'lir    '•■I'Vt<l:iicr,. Revolution. 

of  nrui.    '■■■:%■' 

Soft  Cast  Iron     Soft  ."steel.  Soft  Cast 
■;^'..tiidi.  :•.•■■■■    '  '    ' 

■■■■y^/'izii '■■■'. 

•    J  'too 

,,    :i''8i:- 

."••■:.-•::.  i./»r:  ..^ 
■;:;::»  '3?;s- 


Jnclfes 

;-;.;}4.--:-- 
:  .:.-v.i-  -: 

'.'::■■■  tr.--  ■ 

■^'       .■■•»•     ;■"• 


28-.'0 
1000 

3r>7 

137 

♦1H..'> 
41.)'. 


uikKt   I    in.  diani .  wliile   for  ^i/e^  from  _•  in.  to  4  in.  diam.  stiff;  ;•■' 
ami   pi'Werfnl   iii.Kliiiie-  .ire  iiecoMsary   to   take  advantage  of  the- .'.y-.',^ 
coarse    feeds.      .More    drill    breakages    .aro    cau.>ed    by    want    pf . . -'^ 
rigidity  in  machines  tiian  by  high   speeds  and  coarse  feeds.  '■  •"■'-' 

I  he  net  power  required  to  drill  a  4  in.  diam.  hole  at  the  feed 
•  lud    -peed   given   in   tlu    above   table   is  9   h.p.,   when  operating  - 
on  >ieel.      I  he  ihrn^i  of  'a  ^  in.  diam.  drill  at  1/50  feed  in  about         : 
7,{'xjo   lb-,    when    drilling    modinin    steel    with    the   drill   in   good'; 
condition.      I  ;tp|.inn  e;an   be  done,  at  about  one-third  the   speed 
<>i  drilling.,-  ■  ,^  ■;/;.;■;.'••;■  ■•r/.^-'.-:V  .-Uc'.v-^;'''.    '''.?.: ■^:...■•■  ;a'./.:.  ,■  ■■■■-"■':■:..'■': 

Horing  variev  s6  nittch  iii  chariictef  t^iat 'every  Jdr  is  a  !aw,y Z;/^/. 
nulo  itself.     Speed-;   fn  nn  jo  ft.  to  80  ft.  per  miiiutei  with   feeds:'. 
■.froin;t/^;in:;.tG     ^   in.  per  rcvohitioti^  are  obtainaliie  in  variottSv  {:}; 
rast-s.^'-^  ■  j;^-''^,.::'-'_r^  '.^^.,'. -:  .V,'.-- j;^  •^•' -r  -■/.',.:■'■.:  ;..■>'■':'• '/^■'-■^  ■': 

'■■■•■■';■■',•'■'.;  ■''!'';■■>■■'/'  ;•■■  ''-'-tlRiiibiNG^  M-vciiiNKs."  ■  -■' ■:':>[:,:'':  ■■-■■-'- ''  • '■    '-^y- 

Criuding  inaclvines,  apart  froiu  those  used   in  the  sharpening        . 
of  itCMils;.  arc  esscntialU-  products  of  modern  machine-shop  prac-  ^     " 
fice.      \o    ucll  organize<I    machine    ^hl>I^    is    cumplete    without    a;    '    • 
grindiijg   machine   of   some   t.vjie,   for   I'inisliing   work   which   ha'?    .   ■••. 
;t>eenr(>iii;lud    in    M>nie   m.icliine   "f    ilie    l.itlu-.   pkiiier.   or   m ill erv... ■...■.' 
type,      (irntding    is   practically    a    milling    process,    the    grinding.       '- 
wheel  111  nig  a  cntlervvith  a  large  number  of  small  teetli,  which  • 
renew    theiuselvr>    .inloni;ilically    when    blunted.      .\s    a    matcriaK  •  > :  .' 
reniovtr.    the    ^^rindniu:    niacliinr    i<    not    ;in    economical    user    of 
power,  tint   for  speed  and  accuracy  of  linish,  when  only  a  >mall 
amount  of  material  i?  to  be  removed,  it  has  no  rival,     drinding 
nuichines  are  adapted  for  finishing  work  of   the  heaviest  class.,,  .: 
.\  m.'ichine  has  luoii  built  for  grinding  shafts  up  to  .^   ft.   diani;.  .A-:.' 
and  .?.?    ft.   li'iit;.      This   m;ichine   is   driven  by  throe   independent  ,-,:;. 
motor-:    t!ie    work   i-   rotated   by   a    i(>   li.|>.   motor,   the   grinding  <■  .;• 
wlieel    l.y    a   .<o   lip.    motor,   while   the    saddle   which   carries   the,.:;;'-. 
.yrindin'.:     wheel    is    traversed    by    a    .^    h.p.    motor.       The    thrceV;,' -,'.; 
motion-,   wi'i-k   rotation,  wheel  rotation,  and   feed  travers*-.  may.   ,"■   • 
,be  varied  indeiieiidently  of  each  other,  an  essential  condition  in...,'; 
.a  Vfell  ile-itiiied   machine.:^ ;■-,■■:;  ;^  ■.    -  ;,■  .■.^■•■\.^'.  ^v^v'X'^".--,  •  v^-^-.'-  - ' 

The   whole   question   of  grinding  inachtnc ;  spcctls^atiH   fccfts;:'.":': 
is  >o  comple.x   that  it   is  impossible  to  do  more  than  generalize-   .' 
hi  •I'cgar*!  10'  the  same,.    The  speed  combmat ions  now  generally  •;:,  ^ 
adojited    differ    considera1)ly    from    tliose    which    wcrC    formerly/       ' 
considered    c.ofre'ct    practice.      The    ikvelopmeiits    have    Ijeeii    in ;  .•  " , 
the  tlireciion  of  increased  wheel  ••peed>,  increased  feed  traverse,-..! 
and   reilnced  >iiee<is  Oif  work  rc>tatiori;' ■":;•/  /•';;\~;-^:-   v;-'j:?;^v-';^  ■..;,/.^  y' 

/,    1  he    wlieel    speeds    vary    .-iccordin.:;    to    the    grit    and  'gr.ide 'Of';,.  ;.' 
i^c  wheel,  theniaterial  wiirked  011,  aiul  ajso  its  size  and  condJ-  V    / 
,tion,.  The  nature ••*>!£   thy  ATiisticksired  h,is  also  t     be  taken 
into  acconiil.  and  in -tins  way  the   -iieeiN  v;iry   from  4,000  ft.  to.  ;•;.,  -.■ 
(),ooo  ft,  per  mimiii .  './•../ 

The   feeii  traverse  in  a  cylindrical  grindir  i-  mainly  ret;nlate<f'\_  ^,? 
tor  the' width  JO f  tin    wheel  used.     The' traverse  per  reyohttioit' ;■  ;■ 
of  till    Work   must   be  loss  tliaii   the   width   of  the  wheel.     The  •' .~ 
dej)th  of  cut  and  the  character  of  the  work  also  afi'ect  t,he  feed :     .-. 
travei'se,  which  may  he  anything  from  t  in,  tf>  fip  in.  per  minute;/  >!- 

With  reg.ird  to  power  re<)uireil.  the  writer  has.  tio;-ri*a>rd6;l  *..;::, 
exact  e\i)erinh  nts.  One  inaker  of  cylindrical  grinding  machitieis. '■!.'. 
fits/ a  3  IlJ).  miitt)r  to  a  machine  using  a  jo  in,  di;ii.n.  wheel  .3^;  i. 
...inl .  \vide  ;  another  maker  recommends  a  fo"h;ji."  tn^rtot  ^foK -tfe, ''v^ 
same  size  of  wheel.  The  following  t.ible,  based  mi  tlie  beff:  ':^■ 
p<^>wer  of  Norton  standard  grinding  machine.^,  may  .l»e.,of  .soniir-;'  .  . 

value;:/';/  '.'  ^y';:y-''-'C:--''-'  ■/::<'■;.  y-^yO?':^'::^:::'^^-: 

■'".    .    :,•.•.•■  M.i\iiimm  Iliaiiicti-r  ^nd'    ;  .  ~    '■■  .     "•.■•  \.':      '^  •, .  .- 

Xuiftli^r' of;  WjK-ieJi.s;  .TliUtkncss  of  Wticcls;  ..-il^'^f.iimini  llrtrsc-.^wt.f .•';::•;.„: ' 

■■■.■■.'■,.>■•'■/■■■■.■••  '■.:■■   ;   -  .:'^  .-'.Inehcs,  ■"  w-  ■:'•'■■'  'x'^'.-'-.     .■■■■"-  ■  •     '■'■' 

■■■:■  .•:;i- '■-•:::■;,.•••/•  12' X  2    -      '  •■'     :-:■':   ■■''M.6--- ■■■■■'■'-:'''     .: 

1  ."50   X   4  •<  .". 

f.   X    1  1  ■< 

•,'  10   X   1J4  ■>» 

12   X   2  4.0 

10  X  :;  "0 

-.'  .'»    X    4  9.5  •'..■. 

2  so   X    4  11.0  • 

The  machines   from   which   the  abr>ve  talile   i-  taken   have   no        " 
feed   motion,  consequently  the   whole  of  the   power   is  available 
at  the  wheeN.     In  cylindrical  grinders  about   30  per  cent,  e.Ktr.a  , ..  .' 
will  be  re<|uired  for  work  rotation  and   feed  traverse,  -    /' '■  ''] 

As  an  example  of  grinding  work,  a  machine  with  a  wheel 
24  in,  diam.  by  j  in.  face  finishes  a  shaft  rough-turned  with  a 
12  per  inch  feed,  i/ioo  in.  abpyf  size  at  the.  bottom  of. the  tool. 


.-r,  r.ni. 


AMlCklCAX    EXGTXKRI^    AXD    tlATLROAD    TOURNAT; 


rtoo 


:i1;,kS),:  4  in.  cjiam,,  3  ft.  long,  in  six  minutes.  A  piston  rod,, 
;  jij.  diain.,  34  in.  long,  roiish-turncd  with  a  6  per  inch  feed 
^.,.7  in.  above  size,  is,  finished  in   14  niinntes,  the  speed  ot   lh<? 

,S?r>  i4  \in  'the  latter  case  being  6,500  ft:  per  liiiiiutc,  the  specdr 
r^.'  >'..)rk  rotation  45,  ft^  per  minute,  and  the  fcied  traverse  8  in: 

;Y,;-y:u>!iuute,;;-.^.-  ■;.;,:..;;..■  "  \-"':-r.:--  '■'::■:■ '■■.':■ -■ 


FRFIGHT  CAR  TRUCK  OF  70  TONS  CAPACITY 


/;  Vite  Afiief icaiv  S^^  Poimdries  exhibited  at  Ihie  Atlantic  City 
OwneiitiOii  a  complete  freight  car  ■tntcksnitable  for  use  under 
;^o':of  7S  tori  cquipnioiit.  This  truck;  as  sliowu  by  the -acconi- 
paiiving  ilUisfration,  is  <»f  thvir  uminl  const rtiction,  which  has 
bvvi)   mIm]ii.;!    ;is   standard   on   a   nnnd»r  of   thv   lafKc    railway 


NEW  DESICN  ROUNDHOUSE  SMOKE  lACK 


i'  X'    ri-^  sCit'w   of  tlic  diversified  nainrp  of  repaitS  iiiade  to  locO^ 

.'V/ii'V.'uei.  while  in  the  roundhouse,  itiaiiy  of  which,  in  particular 

y*  .yt.'?Hc.  ?i.etinig.  rcqiuring  that  it  shall  he  frequently  moved  inider 

■■':  rj.^''[wn  gtifani,  it  becomes  necessary  to  provide  a  fiieatxs  which 

.  .^^vv'v  .jVnnit  of  this  niovement  in  additioii  to  its  primary  lunc- 

'.<\;3;:;.  of  keeping  tlie  hottse   free   from   snioke. 

'~ ,:    ;;niesinoke  jacks  shbvvil ,  in  the.  accompanying  illustratioji  of 

.'( /fi-S'ticrete  roundhouse  interior  were  designed  and  manufactured 

'^'V]',.\raul  Dickinson,   Inc.,   Chicago,   111.     Severarnew   idtas  are 

:.  y..i;.4?j. "Jicd   in   liie   design,   the   whole   affording  an   adequate  and., 

; v^.  ^iVvb^ptiorially  ;  substantial    cast    iron    arrangetiient.     It    will  be 

^./c  ".ViU'<l  that  the  pitch  at  the  ends  of  the  hood  is  very  .steep,  (his 

'.;.',  |<iiig  necessary  on  account  of  the  great  velocity  of  steam  aiKl" 

(•/^•^^^^•►ke  when  the  blower  is  used  to  lire  up  the  locomotive:      .:. 

.■^1  ..■.;'  -.It-:  isinipp.ssible  for  the  smoke  and  steam  to  choke  in  the  upiHT 

■^r'lyoi'Vtiif  tlie  iiood  in  the  presence  of  this  s;cientt)iccon>f  ruction. 

vV  '.NTi^c^^^^^^^  locomotive   stack  is  not  always  in  the  center  of  the 

,;  ftiVok,  -arising  Irorh  the  necessity  of  at  tinies:  jacking  it  higher 

;  \''.  V'^it"  side  than  the  other,  a  wide  hood  is  required,  and  this 

^v::  !■'•  •.irHldc   fiatirre   has   been   attained   in   this  design   through   lite 

■■>.  .-/i.^K:!!  hangiiig  sides   of  the  h<)o<l    wliich  are  added  to  increa.se 

...■•.f:  i\  ;^  iilth  so  thatvtlte  snioke,  from  tbe  stack  can  always  be  coir 


^ 


^- 


l'HKI.\>oN    S  .\t(XKE   JACKS.  IN    A' <»S'C»1*;TK    ROU^^ 

.;•.'■■  Tq,  keep  the  roundhouse  clear  oi:?mbke. and  steain  vyhHe  the 

motives  are  passing  in  or  out,  a  ventiljitor  w^as   furnislied 

,  Hid  the  pipe  at  the  roof  line,  iir  the  in?itance  of  the  house' 

/-/•JHratcd.     This  idea  has  been   found  particularly   valuable,   aS. 

.  ..^^'^ajkeS  care  of  the  smoke  at  the  point  most  easily  handled,-.; To 

..■.•■rv>taii)  the  heat  in  the  ronndiiousi-  wheir  the  smoke  jack  is  tiot 

•.' /  ^.'   ^■''-'   a   damper   was    furnished.     This   is   operated  by   means 

■  •.  Vf.-:a  shding   weight   or   ball   connected  to   tlie   daiiiper   in  tht 

•  :  ;)3ah>ie;r  shown,  tlie  liall  holding  the  latter  iti  an: open  Or  closed 

;-;;Kisit-ion  as  may  be  desired..:-  .v,-. .';:   '  ;c-:  '■:^.::-\-;;  :■•;:'■ ''  vv^V  •'.-;- 


;•-•.  -.-i-  ;•  :■. 


Pi-Axs  Have  Been  Prepared  for  large  new  repair  shops  for 
^|iie  Canadian    Pacific   Railway   at   Coquitlam,    British    Columbia.;; 
'%^'S  stated  that  the  sliops  will  extend  for  nearly  two  miles. 


:  systetus.     The  dcsigii   is  -  of  particular  intCreS't '  iii  A  ie^'   oi  the  . 
light  t<tl;d  weight  represented,  which  is  oirily8,<tW>o  iwiunds;         /^ 
The  great  Strength  of  metal  used  in  the  manufacture  of  Oxe 
l>avrs  cast  steel  wl)ie<>ls  has  iit^  it  pOssiMe  ;tc»  yiv^ 
vveiirht  to  about  (100  pounds  each.     If  it  were  pi >*MhU->o  make 
a'carit  irim   wheel   which  would  l>e  suitable   for  a  t nick  of   tliis 
caj^icity    such   wheels    wovtld   >wighii<>t;Ies*    than   850  or   900 
^hvHuds  each,  and  rolled  sjvel  or  steel  tir<?d.  Wheels  would  Weigh 
\\ vn  n  1' »ro      1'iieref . .re  in  t It;-  ttse  of  lliot  Da\ is  wlveels  a  reduc- 
tion i)i   wcightof   i,«>bo  poiltidv  per  Jruck,  or  J4X»  i»ouTid>  per 
tarijs  i;»Maijicd.:  'rhe  .vndrews  <iitc  f Iraitres  *vi-ijdv  |wp  pounds 
each,  or  l,o«X)  pounds  per  truck,  a^  saA-ing  of  at  least  _>5o  p. 'und^ 
per  truck;  <  r   5f)G  pou»ds   per  car,  «;>yer  arch  bar  cotiNtruct ion. 
The  Simplex  bolslier  weighs  about  950  poimd>.  the  ^ axles  about 
the  saitle,  and  (he  journal  boxes  125  poiinds  each. 

.;ln,  a  trtvok  bf  this  cap:icity:  Jiiiy  saVitig  w^W  can  i>c  <.li"<cud 
htifs  weight  ii notiivrdy  inipott^iht  <0  far^ai?  thv  cost  »ntf  hauling 
the  ;extra  \vcight  :  j?  coiiiti-ri.i04K  Jjiit  iiiisajy  indirect  'vaUiC:  iii: 
1< •« ering  the  cost  of  (rack  and  bridge  nraintenailcei.  '.Dififerent 
I. til  ways  have  variouv  ways  of  fri:liring  their  acitial  cosi  ^^f  hfiul- 
ii;,^  .pjie  tp.h  one  mile,  hut  there  are  lew  r<<,i<l-:  wlttch  I'ianr.'  the 
cost  at  less  tMn;ii;f  %"tu  :  i>er  tt*  nW. 

\il  Compntnl  on  thi>  Ijasis.  aiid  using;  iincsijiivated  fi^trefor  the 
'>i<*1iaTiie   hvileai;e  whiclV  (Ih-  car  WfH:  tvwkc   dtiriiiu^  its  ;lif<\   the;; 
-avrng    ni    ■.•eif^hl    Qt  .2.500  jH.unds  per  car   as:  ctfrctt'd    mi    tiii^ 
xrouide.  resftJl ?  iiV . j;onic -s^^ 
^lifficult    (O  {Trsic^^^  thig   resulit  4s.  unOtiplit/d   1^   t1i^ 

imiubtr  of  high  capacity  cars  in  service  tl*e  sn'"^'''*'*^  I*'  '•"^'''" 
■  'I'he  tnick  tests  recently:  niiiAJe  !rt  th«J  <»ra«i:iV,*'»l(y..,Ola^ 
.VtiieVicairv^'cd  I'^oundriesy  >i«>\v  ihr  'tieGes*.r(y  -  f r»r,  a  rigid  fas- 
Uiujur  between  the  tw«>  side   franies.  to  IMd  tlie  tinck   square 
aiid  proyvnjioVie  sirle  franiv  g»;lting:ajii-a<l  of  th*v other  one  when 
the V thick:. is  pTissiitg'arouiul  curvcs^tn  this  truck  the. two  -side 
fra!ncs:^iafte  held   ngi^llx    at    rish t  jawsJkHs   wiih'the   asjes   by-  a 
heavy  ch;tii;iel  spriitg  plank,  w hiirli  .t.ii-.lf'i^viie^J . t«».  eiich.l'riHiie  whU. . 
10  rivets/  \.     ■;.,•■■.  -A.  "J:, .-■';:  \:  V-'  y-.-'y^'^- :■■'■•'>_'■'■■■'  ' 

.V  'l<,«osc  truck;  <»r  one  vvith  .'.  .spring  'plaijk  c<»(inefe:tiyn  which 
permits  the  wheels  on  oi;ie  si<le'  to,  get  irtliead  of  ihe  others. 
ail')vvs  ihi:  irtick  to  Ixcouie  skewed  iri  pa'ssitrg  ari>mid  curxe.s,  and 
it  runs  Jit  llris  C(Vi)dition  for  a  consixleraliJe  hngth  r»f  time  after • 

:th-e. truck  gets  oiito:  a  t:iiigeiit/  This  causes  the  wheels  oii  the 
Onlrt-  side  of  (he  t-urve  u>  griiul  against  the  rail,  increa'^ing  the 
resistance  of  the  truck  and  ilecreasing  by  a  corresponding  amount 
the  hauliujj  capacity  of  the  uiotivciWwer  Keduced  tv>  pounds 
pcrvtbu,  the-  Granite  City  tests  shoiwed  a  resistance  of  ^^^ 
pounds  oit  a  irj-degree  curve  for  a  loose  truck,  while  for  a 
square  truck  it  was  only  .24.6S  pound.s.  ,t  difFerence  in  favor  of  the 

/square  truck  of  13:65  pouthK  or  is^  pcr  cei^t  / 1^  push  a  loose 
truck  aroiind  a  I'^-degrec  curve  required  I h<-  combined  efforts 
of  from  5  to  7  men.  while  to  push  a  square  truck  around  (he 
same  curve  oidy  (vvo men  \yere  required. 


.•■;-^y; 


•  See  aWewjijax,  K»cwKi«/  M*yi  Wll;  i>^ 
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HEAVY  HIGH  DUTY  PACIFIC  TYPE  LOCOMOTIVES 


MINNEAPOLIS,  ST.  PALL  &  SAULT  STE.  MARIE  RY. 


An  order  of  ten  Pacilic  typo  locjinotivcs  lias  recently  been 
delivered  to  the  Minneapolis-,  St.  Paul  &  Sault  Ste.  Marie  Rail- 
way by  the  American  Locomotive  Company,  one  of  which  is 
illustrated  herewith.  Tlicse  engines  are  representative  of  the 
latest  development  of  the  modern  p.it;Ii  duty  passenge  •  locomo- 
tive. The  design  which  was  prepared  by  the  builders  represents 
their  most  approved  practice  for  engines  of  this  class,  embody- 
ing as  it  does  in  one  engine  practically  all  the  new  features 
which   havo  been   successfully  applied  by   tliem   during  the   past 


maintain  tiie  schedule  these  new  engines  will  have  to  han  ,e 
12  cars  on  the  up  grades  at  the  same  speed  as  the  present  t\\.t 
handles  the  lighter  trains. 

Like  the  class  which  they  supersede,  the  engines  here  ilU:,. 
tratcd  are  equipped  with  fire  tube  superheaters  of  the  side  heai  r 
type.  Their  weight  of  258,000  pounds  and  tractive  power  jf 
33,200  pounds  places  them  among  the  most  powerful  engines  jf 
their  class.  Among  the  new  features  embodied  in  this  de<'.  n 
will  be  noticed  the  steam  pipe  arrangement  having  an  outs  e 
connection  with  the  cylinders.  A  similar  arrangemenc  was  : 
plied  by  these  budders  to  a  recent  order  of  Pacific  type  locon 
tives  built  for  the  New  York  Central,  and  in  a  number  'f 
other  instances.     This  arrangemeni  provides  more   free   area    ;i 


NKW    J-6-2    LOCOMOTIVE    FOR    THE    SOD    LINE. 


two  years  to  other  engines  of  a  similar  class.     They  constitute 
the  latest  of  an  interesting  series  of  design  of  Pacific  type  lo- 
comotives,  each   one  heavier  and  more  powerful   than  the  pre- 
>.  ceding. 

The  story  of  this  development  on  the  Soo  Line  is  told  by  the 
following  table,  and  is  typical  of  what  other  roads  have  had  to 
do  in  their  effort  to  meet  increased  requirements  or  to  improve 
service. 

„,  .                 Year.                                         1904-1909.  1910.  1911. 

Weight   on    driving   wheels,    lbs 131,000  147,500  158,000 

Total  weight,  lbs 206,000  221,000  258,000 

Cylinders    diameter  and  stroke,  in 20  x  20  24  "^  x  26  25  x  26 

Driving  wheels,  diameter,  in 69  69  75 

Boiler  pressure,  pounds  per  sq.  in....             200  160  180 

Total  heating  surface,  sq.   ft 2,877.3  2,876  3  522 

Superheater  heating  surface,  sq.  ft 515  805 

Grate  area,  sq.  ft 43.9  47  533 

Tractive   power,   lbs 25,600  30,800  33,200 

During  seven  years,  from  1904  to  191 1,  there  has  been  an  in- 
crease in  weight  of  52,000  pounds,  and  7,600  pounds  m  tractive 
power.  Also,  the  design,  which  a  year  ago  was  consi.'cred  ade- 
quate to  meet  the  requirements  has  been  superseded  by  one 
37,000  pounds  heavier  and  having  2,400  pounds  more  tractive 
power. 

Part  of  this  present  order  will  be  us.-d  on  the  Chicago  di- 
vision between  Chicago  and  Minneapolis,  and  the  remainder  on 
the  Soo  division.  The  former  division  is  over  very  rolling 
country.  In  the  460  miles  between  Chicago  and  Trent  Brook 
Junction  there  is  only  alx)ut  85  miles  of  level  track.  In  going 
north  from  Chicago  there  are  191  miles  of  ascending  grades,  of 
which  about  24  miles  are  at  least  i  per  cent,  the  maximum  be- 
mg  1.21  per  cent.  The  longest  ascent  going  in  this  direction  is 
between  Gillis  Landing  and  Custer,  a  distance  of  31.6  miles,  in 
which  there  is  a  rise  of  414  feet.  Traveling  south  there  are 
184  miles  of  ascending  grade,  of  which  about  16  mrles  is  at 
least  .8  per  cent.,  the  ma.ximum  being  1.2  per  cent. 

Their  fast  trains  have  a  schedule  from  Chicago  to  Minne- 
apolis of  .14  hours  and  25  minutes  (including  stops)  or  an  aver- 
age speed  of  33  miles  per  hour,  while  in  the  other  direction  the 
schedule  time  is  14  hours  and  35  minutes,  or  10  minutes  slower, 
giving  an  average  speed  of  32.6  miles  per  hour.  Present  traffic 
conditions  necessitate  running  more  cars  on  their  through  lim- 
ited trains,  and  in  ordering  these  heavier  engines  it  is  the  pur- 
pose of  the  Soo  Line  management  to  increase  these  trains  to 
12  cars  and  operate  them  on  the  same  schedule  as  i:  now  in 
force  for  the  lighter  trains.  Definite  limits  are  set  for  the 
maximum  speed  on  the  descending  grades,  so  that  in  order  to 


the  smoke  box  luider  the  table  plate  for  tlie  waste  uases  than 
the  ordinary  arrangement.  It  also  greatly  simphfies  ifnd 
strengthens  the  coring  of  the  cylinder  casting  and,  taken  as  :^ 
whole,  provides  for  the  simplest  and  most  direct  passage  "' 
steam  from  the  superheater  header  to  the  steam  chest,  and  on 
open  to  inspection  for  its  entire  length. 

Another  example  of  the  builder's  latest  practice  is  the  dt 
sign  of  the  Walschaert  valve  gear  crosshead  and  guide.  Tin. 
guide  is  an  integral  part  of  the  valve  chamber  head  and  is  cen- 
tered by  the  bore  of  the  valve  chamber,  thus  insuring  absoluti. 
alignment  of  the  crosshead  and  valve  stem.  The  guides  are  oi 
the  four-bar  type.  Each  of  the  upper  guides  is  formed  of  1 
separate  piece  bolted  to  its  corresponding  lower  guide,  and  bt 
tween  the  two  pieces  is  a  liner  plate  which  makes  it  possiblt 
to   easily   adjust  the   guides    for   any   wear. 

The  trailing  truck  is  the  builder's  improved  design  of  out 
side  bearing  radial  truck  with  floating  spring  seat  yoke,  which 
has  been  successfully  applied  to  a  large  number  of  recent  Pa 
cific  type  locomotives  built  by  them.  This  type  of  truck  is  of 
a  very  much  simpler  construction  than  their  older  design  and 
saves  a  considerable  amount  of  weight.  Compared  with  their 
former  truck  of  the  same  class  there  is  a  difference  of  from 
2,500  to  300  pounds  in  favor  of  the  design  here  applied.  Ex- 
tended rods  arc  used  for  both  pistons  and  valves  following  th< 
latest  practice  with   superheated   steam. 

Throughout  the  whole  design  there  is  evidence  of  special  at 
tention  in  working  out  the  details  to  keeping  the  weight  of  tht 
parts  of  the  engine  and  running  gear  as  low  as  possible,  con- 
sistent  with   strength   in   order   to   provide  the  maximum   boiler 
capacity  within  the  given  total   weight  of   engine. 

The  general  dimensions  and  ratios  are  as  follows: 

GENERAL    DATA. 

Gauge    4  ft.  S'/i  in. 

Service Pass. 

Fuel   Bit.  Coal 

Tractive  power 33,200  lbs. 

Weight  in  working  order 258,000  lbs. 

Weight  on  drivers 158,000  lbs. 

Weight  of  engine  and  tender  in  working  order 401,200  lbs. 

Wheel  base,  driving 13  ft.  6  in. 

Wheel  base,  total   34  ft.  7  in. 

Wheel  base,  engine  and  tender 66  ft.  2%  in. 

RATIOS. 

Weight  on  drivers  -H  tractive  eflfort 4.75 

Total  weight  -i-  by  tractive  effort 7.76 

Tractice  effort  X  diam.  drivers  -^  heating  surface .706.98 

Total  heating  surface  H-grate  area !..!..  66.89 

Fire  box  heating  surface  -~  total  heating  surface 5.87 

Weight  on  drivers  -i-  total  heating  surface 44.86 

Total  weight  4-  total  heating  surface !.!!!.!  73.25 

CYLINDERS. 

Kind Simple 

Diameter  and  stroke 25  x  26  in. 
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VALVES. 

Kind    Piston 

Diameter  14  in. 

Greatest  travel 6}4  in. 

O'ltside  lap I'A  in. 

Inside  clearance    l/i  in. 

Lfad  in  full  gear F  1/16,  B  7/16  in. 

WHEELS. 

D:  ving,  diameter  over  tires 75  in. 

Driving,  thickness  of  tires 3'/i  in. 

Driving  journals,  main,  diameter  and  length 1054  x  12  in. 

Driving  journals,  others,  diameter  and  length 10  xl2  in, 

Er sine  truck  wheels,  diameter 36  in. 

Engine  truck,  journals 6  x  12  in. 

Trailing  truck  wheels,  diameter 50  in. 

Trailing  truck  journals 8  x  14  in. 

BOILER. 

Si  vie Ext.  Wagon  Top 

Working  pressure    180  lbs. 

Outside  diameter  of  first  ring 72   in. 

Firebox,  length  and  width 108^^  x  7054  in. 

Firebox  plates,  thickness S.  &  B.  y^  in.,  F.   Yz  in.,  C.   fs  in. 

Firebox,   water  space    4 14   in. 

Tubes,    number    and    outside    diameter 217 — 2  in. 

Tubes,  length 21  ft. 

Heating   surface,    tubes 3,315  sq.   ft. 

Heating  surface,   firebox    207  sq.  ft. 

Heating  surface,  total 3,522  sq.  ft. 

Superheater  heating  surface 805  sq.  ft. 

Great  area 52.8  sq!   ft 

Smokestack,  diameter 18  in. 

Smokestack,   height  above   rail    ,,,..,,....  .15  ft.  6  in! 

TENDER. 

Frame    . Steel   channels 

W  heels,  diameter  36  in. 

Journals,  diameter  and  length 5^^  xio  in 

Water  capacity    '.'..'.'.'...  7,500  gal! 

Coal  capacity ,....,., .18  tons 


COMMUTATING  POLE  MOTOR  OF  NEW  TYPE 


The  severe  service  that  electric  motors  are  called  upon  to  per- 
form in  many  industrial  power  cipplications,  and  the  consequent 
necessity  for  reliability  and  efficient  all-day  operation,  requires 
the  use  of  machines  possessing  exceptionally  good  commutation, 
overload  and  heating  characteristics,  combined  with  great  me- 
chanical ruggedness.  fhe  type  "CVC"  commutating  pole  motor, 
just  brought  out  by  the  General  Electric  Company,  has  been 
specifically  designed  to  meet   such   requirements.      .;'■;.■. 

The  reason  for  the  commutating  pole  design  may  be  readily 
understood  if  it  be  remembered  that  sparking  under  the  brush 
of  a  non-commutating  pole  D.  C.  machine  is  almost  wholly  due 
to  the  absence  of  a  magnetic  field,  automatic  in  action  and  of 
sufficient    intensity   to   reverse    the    armature    coils    successively 


3-HORSEPOWER    "cVC"    MOTOR. 

short-circuited  as  corresponding  segments  pass  under  the 
brushes.  The  commutating  poles  of  "CVC"  motors  are  con- 
nected in  series  one  with  another,  and  also  with  the  armature ; 
their  magnetizing  power  is,  therefore,  in  proportion  to  the  crma- 
ture  current,  and  may  consequently  be  employed  to  compensate 
■or  armature  reaction,  allowing  sparkless  commutation  over 
Wide  ranges  of  load  and  under  adverse  conditions  of  operation. 
In  addition  to  the  above,  commutating  pole  motors  allow  a  wider 


range  of  speed  control  by  field  than  is  permitted  with  motors  of 
non-commutating  pole  design. 

Internal    ventilation   is   secured   by  a  very  simple,   rigid   and 
durable  form  of  fan  mounted  on  the  armature  shaft  within  the 


CVC       MOTOR     WITH    BELT   TIGHTENER. 

pulley  end  bearing  head.  This  fan,  while  consuming  a  negligible 
amount  of  energy,  insures  cool  operation  under  very  severe 
conditions  of  temperature  and  load.  Internal  ventilation  has 
been  advantageously  applied  to  transformers,  motor  generator 
sets,  etc.,  for  a  number  of  years.  A  similar  application  in  rr.otor 
practice  is  entirely  logical,  natural,  and  in  step  with  the  most 
advanced  engineering  practice.  The  main  field  coils  are  wound 
on  strong  horn  fibre  spools,  amply  insulated  with  pressboard, 
mica,  varnished  cambric,  etc.,  to  insure  freedom  from  break- 
down under  possible  excess  potential  strains.  The  windings  are 
rendered  moisture-proof  by  thorough  impregnation  with  a  spe- 
cial insulating  compound.  Before  final  assembly  the  coils  are 
armor-wound  with  a  single  layer  of  enamel-covered  wire,  serv- 
ing the  double  purpose  of  protecting  the  active  windings  from 
mechanical  injury  and  assisting  to  a  higher  degree  of  heat  radi- 
ation. The  commutating  poles  are  wound  with  rectangular  cop- 
per wire,  the  coils  being  assembled  on  horn  fibre  spools,  which 
thoroughly  insulate  the  coils  from  the  pole  pieces.  , 

Special  pains  have  been  taken  to  so  design  the  commutator 
that  complete  immunity  will  exist  from  loose  or  "high"  bars. 
The  commutator  bars  are  insulated  from  one  another  and  from 
the  commutator  shell  by  selected  sheet  mica,  micrometer  gauged 
to  a  uniform  thickness  and  of  proper  hardness  to  wear  down 
evenly  with  the  copper.  The  outer  corners  of  tlie  segments  are 
rounded  to  prevent  chipping  of  the  mica  and  the  inner  edges 
are  notched  out  to  prevent  short-circuiting  between  the  bars. 
Tliere  are  small  grooves  in  both  the  fiat  sides  of  the  copper 
segments  which  serve,  when  the  commutator  is  hydraulically 
pressed  in  its  assembly  ring,  to  firmly  anchor  the  mica  insulating 
segments,  thus  avoiding  the  possibility  of   high  mica. 

The  bearing  heads  being  interchangeable,  the  relation  of  the 
terminal  block  to  the  commutator  and  pulley  end  heads  may  be 
shifted  by  removing  the  heads,  turning  the  armature  end  for 
end,  and  finally  replacing  the  heads  to  correspond  with  tiiL-  re- 
versed armature  position.  It  is  thus  possible  to  have  the  ter- 
minal block  accessible  under  varying  conditions  of  installation. 
The  bearing  linings  are  large,  and  thorough  lubrication  is  en- 
sured by  the  use  of  heavy  oil  rings  of  generous  cross  section. 
All  bearing  brackets  and  frames  are  drilled  and  tapped  sym- 
metrically so  that  motors  may  be  readily  arranged  for  sidt  wall 
or  ceiHng  suspension  by  turning  the  bearing  heads  90°  or  180° 
respectively  with  relation  to  the  frame. 


Good  Castings  do  not  Depend  upon  the  mixture  of  metals 
composing  them,  but  upon  foundry  practice.  With  the  right 
toundry  practice  good  castings  may  be  made  of  any  mixture. 


\mi:kila.\    i-..\(ii.\i-:i:k   and   railkoad   lorkXAi. 
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HEAVY  HIGH  DUTY  PACIFIC  TYPE  LOCOMOTIVES 


.       :    .;    MIXNKAl'OJJS.  ST.  TALL  \  SALl.t.AT4i.  .XIAKll    KV 

An   ontvrVivf  t<ii    I'.-u:hic..tyiH'    l>i«.- inn'tuos' ii;is   rn-ii,ily   l^in 

-dcHvcml  to  tlu'   Miniu-.ipnlis'/.i.St;,  P;nil  iV   S:iiilt   Sti.  M.'iii-  R;>il 

way   1)y   tin-    .\nuric;tii    Locomotive    (  iiiiip;iii_\.    i>uv   i>i    wliirli    i- 

iJlustratt'<I    iKTiwitli.       I'ho-i-    riiyiius    an-    n  i"'i  >i  iii.iti\  >■    <>i    lliv 

^J^hitrst  tlcvclopiiifin   of   il.v  nimlrni    iMiili   c!ul\    |>a->»niit- •  Inconio- 

f^tivi^   -The  (k'sijiii   wliieli   wa-   piiii.iri  il  hy   ilu-  liiiiltUr-   rri>resiiits 

t'K-ir  lUust  apivfovvd   jiraciicr    lo|-   (.ujiiiii'-  i<i   tlti^   class,  cinliocly- 

iiijf   as    it    <loc->:  iiv  one    iii^iiR-    iir;n'tical!\    all    tlic    luu     i\:itiirc- 

wliirli .  havv .  l>t.'t'u  'saJi'Ct'Ssfiilly   appliiil   Uy    ilinii    duriiiL;   iliv   jiasi 


ni.iintaiii    tiic    scludiili    tluM-    luu    iii.yiiivs    will    have    to    han 
i_'  car>  on  tlu    up  ,ura(k<  at  ilic  sanu'  -pceil  as  the  present  t>i. 
haii(ll(.>  tin.    lii^iitcr  trains.      ;^    ■'.:::■■.'■"-■':",       -v     ■  :    .■';■■'      •': 
l.iki    tlic  class   which   they  snpcrsWk',  the  engines  here   ill  " 
tratcd  arc  cipiipi)c(l  with  lire  tnhc  siii)crhe;itcrs  of  the  siiie  hea     - 
ty|)e.       I  heir    uei.uht    of    _'5S,o!)ii    puinii^    and    tractive    power      ; 
3,vJ<Ki  iioiiiiiK  pl.ico  thent  anions.;  the  nio>i  powerful  engine'-     - 
lluir   chi'^s.      Anion;^    the    new     fcat\n"es    embodied    in    till?    de- 
will    he    noticed    the    >teani    i)ii>e    arrani;en:vnt    liavinsi;   an   ouit- 
conneciion   witli   ilu'  cvhnders.     A   similar  .irraniiement  was 
|)lieil  liy  tluse  inidilers  to  ;i  recent  or<ler  of  I'acilic  type  locot 
ti\e-    Imiit    f"M-    tlu     \tw     ^ Hrk    Central,    and    in    a    nnnibcr      : 
otl:i  r   insi.ance-        Ihi-    .irran!.;enu  ni    |)ro\ideS   more  •. free  area    ••.' 


■r.,.x.\:.-   >-.;•:■.;.' 


.>l-tW_4^<»-.i    tUCU-MoilVt   H«R     IHE    St.»0    UNK. 


two' 'V«»,cs  to  utliop  enj!^ines ' ai^  a  siiirilai*'  ciass.  .'I'liev.  toiisjtitiite 
the  fa  test  nf  ail.  jnfei-e-<tiiii;  sefies  of  desiini  of  Vacihc  typo  lo- 
coyiotives.   cyvh.  OIK-   h«  ;ivier   aJWl  juore  ;p<)\vt;r.ful   titan   the   pre- 

^/■■cedmgrV  ••■-;..'/'"  ■  ^■^' ■■■'S.\'c{-"'-'\-',-i  ■'  '■''■'■•''''•^- .'■^;v^'j'-;"'-' 

■The  story  of  tliis  <icvclopinent  au  iiie  Soo  IJnc  is  told  by  tlic 
"ipMovvJiiji  laWc,  and  is  fniioal  of  what  other  roads  have  Iiad  to 
do  in  i heir  effort  to  nieit  increased  re«|nirenunts  or  to  improve 

seirvice;:-y;':'V'''.:.:-^;-  .v^ i^'.?'^ •.'•■■'■. ^'  ■ 

■■~^'  .';  V    '::■'{  Year/ -^-         .  :  '  'r.>''.\ 

WtHxht  on  drivjrtK  wheet$>   Hb-.v.  .: 
■  Tot.Tl  u.lKht,  »<<= , .;. . . 

Cyliiiilti-.    (iiiiirn-ter  and  Str/>ke,  in; ., 

DriviiiK  v\  heels,  iliatnctci*,  in ,  .,V  .  . .  .:,- 

Bfiil.T   |.i('>sriii-.  iiiMnnls  f>er  s(K  in.;:.>, 

'n>t3l    Iit.itinn    surfaci-,    s'l.    ft.'.   ...'•..>.'.. 

Sii|Hrlu-.iter  heating  .surface,'  sq.  it.'; 

Oralc  area,  sii.   ft ......... .  .:.;  . , .  ,  ;■; 

Trait  ive  ,  power,   lbs.  .-.v.".  .^  ,>*■;:.;.  ;>,', 

iltiring  .seven  years,  fn:.m. 1004  to  tor t.  there  has  h-.oi  an  in- 
^«ea«>  ill  wcij^ht  of  5.;.0()0  poinids,  and  ;,6o(>  jjonnds   m  tractive 
power.    Also,  the  desiign.  which  a  year,  ago  was  considered  ade- 
quate  tonK-et    the    requirements    has    been    superseded    by    one 
37,oo(»  ^pyniids.  he.-ivier   atid    haviiiji   ^.^(k)  pound.s   mor.'   tractive 

"■  ^vf/'*^^  W^^^^  «v^(fcr  AviH  ht  ws^.1-  Vn^  the   Ghicaji-  •   di 

■visiru!  1>etween  Chtcajio  and' Miimeapoli^.  an.l   ilu    remainder  on 
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^    ,.    ,. ..,  ^      ,.      .  ""•      ."'^'    ''"""""^r    rlivision    i>,  ..\er    \  i  r_v    ndlint; 

fe'^^'    -■^'^*^K-'^'^  'h^^^^^^  between    Chicayo   and   Trout    lirook 

i^;Kv    -'«"i"'»'<^  il'^rt-  i^  otiiytalioiit  83  liiiles  01  level  track;     In  i^oing 
i^;,':-:';"^.:    "'^"■'''   from  ri'ircas-o  trK-re  arc   ui\   niile<  ..f  ascending  yrades,  of 
''''  ■'  ';■'•  ?^''''''  =''"""^  -4  I'lJIe^  are  at   least   i   i.er  .ent..  the  niaximimi'bc- 
,.  .,:4n«  I.3I  jjt:r  ce4if,.  :Thc  jbn  o<,h,i;  j,,  this  direction  is 

between  fiillis  Landifigr  and  Cnvt.r.  a  di-t.nice  ,,f  _u/,  miles,  in 
'  KV.'^  ""'"*"'' .*'"■"*■  ^'^  ^  fi-^e  of  414  feet.  Traveling  >onth  there  arc 
•ir,:  184  milfs  of  ascendins  |i;rade.  of  which  about  16  inrlcs  is  .at 
-V--.-  lt''i^K.8,pcrv;ecHt;;  the  maximum  beinir  i.J  per  cent.  ' 'V-'^-  \  -    ;'•  : 

•  .;  ..-vTfieir  fjist  trains  jiave  a   Scliednle    from   CliicaRO   Jo   Minne 
apqli.s  of,  14  hours  and  25  niinutes   (^includiny  stops)  or  an  aver 
age  spee*}  of  33  miles  per  liour,  while  in  the  (Jther  direction  the 
schedule  ti>n€!,is  J4  h(>ur$  and  35 mimites,  &r  to  niinutes  slower, 
givinir  an  average  speed  of  32.6  miles  per  hour.     Present  traffic 
conditions  neces.sitate  running  more   cars  on  their  through  lim 
ited  trains,  and  in  ordering  these  heavier  engines  it  i'.  the  pur- 
pose of  the   Sbo  Line  management  to  increase  the.se  trains  to 
12  cars  and   oper.ite  them  on   the  same   sclicdule  as  i:   now  in 
force    for   the   lighter    trains.      Deiniite    limits    are    ser    for    the 
maximum  speed  on  the  descending  grades,  so  that  in  order  to 


the  ~ni"ke  h«»x  «r.<ler  ll.e  ial<le  plate  for  ilie  wa^te  :i;as<'»  th.V.': 
tile  ordinary  nrrangemcnt.  ll  ai-o  ure;;tl.\  -imphties  at-.- 
strengthens  the  coring  of  tlu-  cylinder  casting  and,  taken  as.i-^ 
wliole,  provides- for  tile- simplest  and  most  direct  pissage  L;t. 
steam  from  the  snperlieater  header  !.•  tin  r-team  chc-t,  and  ci 
open  to  inspection  for  its  entire  kngtli.  ':,. 

.\nother   example    of    tiie    builder">    latest   practice  IstK^.a' 
sign   of  the   W'alschaert  valve  gear   crosshe.id   and   guide. /'/Tib': 
guide  is  an  integral  jiart  of  the  valve  chamber  head  and  is  ce 
tercd  by  the  bore  of  the  valve  chamber,  thus  insuring;   absolu:.  . 
alignment  of  the  crosshead  and  valve  >teni.     The  guides  are  of 
the    four-bar   type.      I-.ach   of   the   upper  >.'uides    is    formed  of 
-eparate  piece  bolted  to  its  corres]ion(]iny   lower  guide,  and  b> 
tween   the   two  jiieces  is   a   liner  plate   which   makes   it  possibl!,; 
to   ea.sily   atljust   the    guides    for   any    wear.  ■     --^A'    '- 

The   trailing    truck    is    the    builder's   hnpri>ved    design    of   oili."- 
si<le  hearing  radial   truck   with   floating   >pring  seat  yoke,  whic' 
has  been   successfully  applied  to   a   large  number  of  recent    P 
cilic   tyjie   liici 'motives  built   h>    them.      liiis   ty])e  of  truck  is 
a    very   much    simpler  ci'iistruction   th:m    their   older   design   ai 
savc>i  a  considerable  amount  of  weight.     Compared  with  the;, 
fi  inner   truck   of  the    i-ame  class   there    i«   a    difference   of   from;. 
_'.5(K)  t>t    ^<xi  p>ain<l>   in    f.ivor   of   tlu-   design   here  applied. ;■  J£s-.; 
tended  rods  are  used   for  l>oth  ]>iston<  .and   valves   followiriK "iH<,','; 
latest   i>ractice   with    sui)erlu;ite(l   >team.  ■,.,.' 

iliroughoni  the  whole  de-ign  there  is  evidence  o£  vpecial  at-L 
tention  in  working  out  tiie  details  t..  keeping  the  weight  of  thic  ^ 
I)arts  of  the   engine  ;ind   runninvi   .«e;ir  as  low   as  possible,  CQfi  .; 
sistint    with    strength    in    or<ler    lo    ]»rovide    the    maximum    boiler'' 
capacity   within   the   given   total    weight   of   engine.  V.:-V"'     ':•'"'  ' 

The  general  dinunsii'Us  and  ratios  arc  as  £oM0Wt'S:'j.!'Av •■•■'.■" 

e.KN,i:RAJ.    DATA.     /■■■',/    V-;.-%'   '■"   '-.';■■'■■''  "    ■-,.)/^'   '. 
■'"•i*  rf  ,  ••*....'*•  *■  *  •  •  •■'•'•','•  .'t-j  V-.;«  ^'»«  •■'r^'   %t^     a^i    tt^ 


^.•V  •'•  •••»-v«r««  •'(•■•  •  •••  v^  •••  »,»■*  •  •■  ^'-*  •  •  3o^lw'  IDS*. " 
.......  :'.  ....  ;.i;^.  .;,.';■;•,,•,;■;;  .558 'OOft  \$f 


.'Gauge,  .  *...i  .^;  .>.. 
-'Service    . ;  <\-. . ., . 

r;uei  .......:.,.. 

Tr.u'live  power   ........ 

Wi-ijilit  in  working  order 

Weight   "11   iliiver> ...,.■,;'.,  ..i.-.-.V.-;'.i. .  158,000   lbs 

WiiK'lit  (if  etii.'iiu-  and  tender  in  working  order.  .,....;..■..  .i;  .'i .  .401,200  lbs. 

Wluel  base,  driving .../:..!.",  ft.  f.  ill. 

\\  ho  1  ha.sc,  total .>.;;. . ..-. .  :.^, : . ,. . .  .34  ft.  7  in 

W  h<;cl  bahC,  engine  and  tender ;. ; .;  »i^ .". ,  .Vw  /». . .  ;•»  ft.  tH  "in- 

Wticht  on  drivers  -:-  trartive  effort .....' J  .;.;';  .-VT*- ..'.i  ;>.. . 

Tctal  weivht  -;-  by  tractive  effort 'i.'.'.'.\  .  ..;.\ ;  ,.l^i-. 

Tr.-icticc  effort  X  diani.  drivers  -f-  heating  surface.  ,.i  .V;  ,;;;..,:-!;•{  i' 

Total  heating  surface  -:-grate  area '  "         '   '    '  •■     ' 

I'irc  box   heating  surface  -r-   total   heating  surface.. 
XVeight  on  drivers  ^  total  heating  surface.. ,.>••.». ; 

Total  weight  4-  total  heating  surface > .v...x';-. 

CYM-NPERiS,- .•■;■;•;'.  ..^v -.'.    - 

,,'."     ■. .'■'■■, V- <-•»••  f ••'->■.■«. -J. ..vj-.-j:;;.  I  .Simple 

Diatmter  and  stroke..... .Vii..  ;.Jvi^V;.;^viV      '      '" 


.  .4.7.S 

.  .7.:c, 

70n.98 

.6C.99 

..5.b7. 

.44.86 

.73.?.i 


,.25  X  26  in. 
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........... .  .■piston 

.;;.,.,......  .14   in. 

..;..>•.....  .6^  in. 

l!i   in. 

..,-.,... i^  in. 

.F  1/1«,  B  7/'16  in. 


;    :  .iieter ,  .■-■  i.»  ..>>  »;—•.■• ........ . - 
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range  Of  speed  control  by  field  than  is  permitted  with  motors  of 
non-comnnitating  pole  desigij,    -  ;  ;  v     -i  «• '  '  >  '   .' 

Internal    \ciitilatioii    is   secured   by   a    very   simpte.    rigid   and 
durable  form  of  fan.  mounted  on  the  arojature  shaft  within  the 


''cVGT  .ilOTOft   ^'ITH  tB^I,^^itlGH 


COM.VIUTATING  POLE  MOTOR  OF  NEW  TYPE 


"l  ;  iiiilley  iiml  beafiiig  head.    Tlus;  f sm^JprJvile  iconsuining  a  negJigtble '  ; 
;    /aniotiht   of    energy,   ill siifes  cool   opera t ion    uirdcr   very   st'vere 
/  ;  »:onditions   of   tcinporaiiire   .md   load,      inurnal   ventilation   has 

;';;^"::-,'"h'!  '•..■;_  "  ..■.'-'  '=■-•;%  '■.  v;'.-;'...  ';:  •:■'.;■-_<:,  y-r.\r.''-^_'  ':':'.{'■"  ■'■:■';'' -y,    been  advaniageonsly   applied   10  transformers,   motor   gcncrat<H<.; 
, '•.   =  The  isevet ie  iervice  that  etectt^ic  nnHors  arc  called  upon  to  per-  ":  ^s,  etc.,  ■  for  a  number  of  yOars.    A-  similar  application  in  iy,otpt' ; 
-jftipm  in  iriaiiy  iiuhistrial  pmvir  ;'.pplicatioii?,  and  the  consequent      practice  is  entirely   logical,  natural,  and   in   step  with   the   most 


■y:pp^iv,s»\ty    for   rehabiiitj-   and   dliciciil  all  day    operatioH,   requires 

. ..  wiie'  use  of  machines  possessing^  exceptionally  gobd  connnutation, 

-crload   and  healing   characteristics,  combined  with   great   me- 

,  _,_,iiii)ical  rugtiedness.    I'lic  type  "CVC  conimutating  pole  motor, 

'■.  .i.ust  brought    out    by    tlie    tieneral    I'.kctric   Companj-,    has   been 

i;)ecitically  designed  to  meet  such   requirements-  V 

v.. '.The  reason  for  tlK-coniiTHitatiiig  jiole  design  Uiay  be   readily 

■•.'■MJjiiJerstood  if  it  be  renienil)ered  that  sp.irking  under   the  brush 

•7...-vf;:ii  non-x-omuiutating  i)ole  1).  C.  inacliine  is  almost  wholly  due 

V:^  the  absence  Off  a,  tilagnetic  field,  automatic  in  action  and  of 

;  ^-articitfvt   iiitarsity  ; to   reverse   the   armature   coils;  succcsoively 


• .  >bort-circuited  as  corresponding  segments  |)as.s  umler  the 
crushes.  The  conimutating  poles  of  "CVC"  motors  are  con- 
;''::)^ctcd  in  series  one  with  another,  and  also  with  the  armature; 
...Jheir  magnetizing  power  is,  therefore,  in  proportion  to  the  crma- 
;  tUre  eaffcnt,  and  may  consequently  be  employed  to  compensate 
, -A^'^:  armature  reaction,  allowing  sparkiess  commutation  over 
>- .\ytde  ranges  of  load  and  under  ridvcrse  conditions  of  operation. 
;  .ftl  .nddition  to  the  above,  commutating  pole  motors  allow  a  wider 


advanced  engineering  practice.     The  inain  lipid  coils  are  w<iund 
on    strong  horn   fibre  spools',   anipty .  instdatcd   with  .pressb<>atd,  - 
hiica,  varnished  cambric,  etc.j  to  insure  freedom   from   break- 
down under  possible  excess  potentiarstraiits.    The  Windin:.;5  arc 
rendered  moi>tin>-proof  by  thorough-  impr^giiaiion  with  a  spe- 
!  ml  instilating  compound.     Ikfore  tSnat  .isjsc^ibly  t^^^  coils  art,  ■' 
armor- wound  with  a  single  layer  of  cnaiijel-covcred  wire,  >erv-;  ■ 
ing  the  double  purpose  of  prutecting  the  active  windings    '"rottt 
mechanical  injury  and  assisting  t(;>  a  higher  <iegree  of  heat  radi- 
ation.    The  cotnmutatitig  poles  arc  wound  with  rectangular  eop- 
jiier  wire,  the  coil/^  1>einii  assembled  on  ho ni  fibre  spools,  which   . 
ihoroiighly  insulate  the  coils  fruin  ihc  pole  pieces,  ,.,v. 

:;  Special  pains  have  been  taken  to  so  tksign  the  conmnitaloir"  . 
Uirat  cotnpletc  inuntuiity  will  exist   from   loose  or  "high".'   bars. 

The  comnutfator  bars  arc  instdated  from  one  another  and  from 

..the  comnnttator  slull  by  selected  sheet  mica,  micrometer  g;'Uged 

to  a  uniform   thickness  antl  of  propef  hardness  to  wear   down 

.  eVenly  with  the  copper.    The  outer  corners  of  the  segincn's  ate 

rounded  to  prevoiu  chi])ping  of  the   mica  and  the  inner  edges 

:ire  notched   out   to   prevent   short-circuiting   between   the   bars. 

There   ate  small  grooves   in  both   the   flat  sides  of  the  oi}»per 

segments   which    scfvc,    when   the   commutator   is   hydraulically 

prisse<l  in  its  assenildy  ring,  to  firmly  anchor  the  mica  insniating 

vSegnients,  thus   avoiding  tlie   possibility   of   high   ntica,     -    '        ../ 

:  ...  Tlie  bearing  lieads  being  interthaitgeable,  the  relation  vrt  the  .' 
termhial  block  to  tlie  conunutatdr  and  pijHey  end  hc'ads  may  be 
^shifted   by   removing   (he   luads,   turning   the  armature   cn-l   for. 
irnd,  and  finally  replacing  tlielicads  to  correspond  with  tiu-  r«-v-': 
Sfcrsed  armature  positioner  ft  is  tlms  possible  to  Tiave  the  .ter-.[:l) 
niinal  block  accessible  inwlor  varying  conditions  of  installaliorti- :■.- 
The  Itearhig   linings  .ire  large,  and  thorough   lubrication  is   en-/ 
sured  by  the  use  of  heavy  oil  rings  of  generous  cross  section,  "i 
■  A^ll  bearing  brackets   and  frames   are  drilled  and   tapped   sym- 
metrically so  that  motors  may  be  readily  arr.ingcd  for  sidt  wall 
or  ceiling  suspension  by  turning  the  bearing  heads  90^. or  i&) 
respectively  with  relation  to  the  frame*    ;'    :^  "^  \v  ^'- ■'-'?<  .^^v^:-^:" 


Good  CASTINGS  DO  NOT  Pepenb  upon  the  mixturer  of  met.-ils 
c<  imposing  them,  but  npou  foundry  practice.  With  the  right 
tyuiidry  practice  good  castings  may  betnadc  of  any  mixture. 
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BORING  LOCOMOTIVE  DRIVING  BOXES. 


Charles   D.  Chandler. 


While  tlK'  accomplishment  of  this  operation  is  as  .Id  as  the 
locomotive  industry,  and  taken  in  a  inuiil)er  of  different  shops, 
would  likely  have  as  many  slightly  various  methods,  relative  to 
size,  either  securing  same  hy  holting  the  liox  to  the  face  plate  of 


fear  often  exceeds  liberality  in  an  original  tryout  on  any  job 
resulting  in  establishing  a  general  under  capacity,  whereas,  tak- 
ing an  operation  of  daily  occurrence  and  increasing  demam!, 
almost  any  reasonable  expenditure  to  the  point  of  momentary 
extravagance,  would   eventually  justify  the   first   cost. 

f laving  determined  on  ;>n  ideal  result,  it  is  as  easy  in  poit;t 
of  niai:ipulation,  irrespective  of  magnitude,  to  chuck  a  modem 
driving  l)ox  as  it  is  to  chuck  a  rod  bushing,  cylinder  or  pist-n 


FIG.     I. 


FIG.    2. 


an    engine    lathe,    horizontal    bar,    or    merely    clamping    the    box  head   or    perform    any   other   of   the   most    familiar   operation^ 

on    a    vertical   mill   table,   irrespective   of   any    fixed   accuracy   in  With  the  aid  of  the  accompanying  illustrations  and  lin.    skctcln- 

setting.  a  clear  understanding  may  be  obtained  of  a  most  effitient,  rigid 

The    high    degree    of    perfection    and    specialization    to    which  and   extremely   accurate    two-jawed    universal    chuck    for    Iwrinii 
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DETAILS    OF    CHICK,    ON     LEFT,    .\.\D    IlEDPLATE    ON     THE     RIGHT. 


machine  trnds  and  steel  making  has  arrived,  would  socm  natu- 
rally to  suggest  the  application  of  the  most  expeditious  and  ac- 
curate in  present-day  shop  practice.  In  considering  perfecting 
the  development  of  any  kind  of  work  results  sometimes  fall 
short  of  expectations  for  lack  of  correct  and  ample  facilities. 
True  also  under  some  policies  of  supervision,  is  the   fact  that 


and  facing  driving  boxes  on  a  vertical  boring  mill.  The  size 
and  make  of  machine  to  which  the  following  refers,  and  the 
figures  are  readily  adaptable,  is  a  42-in.  Bullard  rapid  produc- 
tion  type. 

In  figures  i,  2  and  .3,  which  are  almost  self-explanatory,  can 
be   seen  the  open  chuck,   top   and   bottom   views   of   box   in  two 
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working   positions,   manner   of   handling   tof)ls    for    same.     The  left-hand  brass  nuts  are  in  the  base  of  the   chuck  jaws  easily 

line  drawing  gives  working  size  dimensions  of  castings  for  the  accessible    in   case   of   replacement   and   repair.     As   this   whole 

chuck  on  the   left   and  its   bedplate  on  the   right,  and  as  occa-  arrangement   is   self-contained,   removing   and   replacing  it  does 

sion  suggests  could  be   slightly  altered  to  suit  any   local  condi-  ,^qj   affect   its  accuracy   in   the   slightest   degree,  and   with  equal 
lion,  style  of  equipment  or  mill.     Mentionable  features  of  merit 


advantage    rough   bo.K   castings   can   be    handled    for    first    ma- 
chining,   facing   sides,    dovetailing    for    babbitt    grooves,    etc. 

To  the  reader  the  question  may  arise  of  handhng  and  boring 
the  cellars,  journal  clearance,  etc.  In  figure  3  shows  ihe  cellar 
remox-cd  or  rather  purposely  omitted  as  an  advantage  m  show- 
.ng  up  view  of  tlie  boring  bar-also  the  practical  advantage  has 
proven  more  satisfactory  in  handling  the  cellar  boring  on  hori- 
zontal bar;  having  previously  tried  the  cellars  in  position  <lepth 
of  cut  is  easily  located  alid  tools  used  more  suited  to  the  dit- 
terent   metals. 


ibout  this  device  is   an  universal  movement  and   liberal  contact 
surfaces  of  the  chuck  jaws,  40  or  50  square  inches. 

Having  predetermined  the  amount  to  bore  out  of  the  crown 
of  the  brass,  either  old  or  new  bearings,  it  is  only  necessary 
to  push  the  box  into  the  chuck  a  sufticient  distance  that  the 
linish  cut  will  be  on  a  radius  half  the  diameter  of  the  journal 
measured  from  the  central  point  in  the  chuck  base,  also  an 
easy  and  accurate  way  to  set  a  l)ox  so  the  crown  will  be  sure 
to  true  up  full  length  of  iKjre.  Noting  figure  2  left  side  rapid 
traverse  head  into  position  for  facing  babbitt  lateral  to  flange 
thickness,  accomplished  in  a  few  minutes  and  head  withdrawn, 
a  combination  square  is  then  tried  on  tiie  new  face  at  the  crown 
surface  shows  whether  metal  is  "fuir'  or  "scant"  at  l)ottom  of 
bore.  The  ri^ht  head  with  boring  bar  is  run  inti)  center  posi- 
tion over  mill  table,  measuring  from  the  bar  one-half  tlic  jour- 
nal size  less  one-half  the  diameter  of  bar,  will  give  a  point  to 
where  the  crown  surface  should  be  moved  to  make  tite  cut 
true  up.  .\si(!e  from  finding  the  i)oint  to  where  the  crown  cut 
will  run  it  is  quite  apparent  tiiat  all  laying  out  is  entirely  eliini- 
nated.  '.'-■:' '\ 

The  little  levers  seen  fulcrumed  midway  on  the  outside  of 
both  chuck  jaws  also  extend  into  and  overlap  the  lower  box 
flanges.  Small  pieces  of  blocking  are  used  under  the  inside 
ends  of  these  levers  and  the  vertical  security  is  assured  by 
screwing  out  on  the  small  inverted  screws  pivoted  into  the  out- 
side ends  of  the  levers,  thus  forcing  the  whole  bo.x  down  onto 
the  three-point  parallel  strips  on  the  chuck  base.  In  machin- 
ing  the    bedplate    it    is   well    to   leave   a    central   boss   projecting       *'*^  ^'^'*  "^ "'  ^      ..  ,  i-  ,     •  u    ...,^»r   ^v^n 

from  the  bottom  which  will  drop  into  the  spindle  hole  in  the  solder  fuses  at  370  degrees  i-ahr..  vvluch  is  much  "'^er  even 
null  table.  .\  right  and  left  double-ended  screw  relieved  of  the  lowest  constuuent  of  the  mass.  Despite  the  f^-"^---^''  *;^^;*  ' 
•thread  in   center   and   square   shouldered  up   against   a   smooth-      edge  of  this  fact,  babl)itts  are  frequently  found  closely  approxi- 


PEGULIARITIES  OF  WHITE  METAL  ALLOYS 

Comparatively  little  lias  been  written  about  babbitt  metals  and 
white  metal  alloys,  and  that  httle  is  of  such  a  character  and 
so  iletached  that  only  the  experienced  can  extract  imy  value 
from  such  articles  ami  they  give  none  of  the  finer  points  of 
manufacturing  so  essential  to  the  production  of  genuinely  good 
bearing  metals.  The  high-gra.le  commercial  alh^ys  have  been 
developed  gradually,  and  the  secrets  whicl.  impart  to  such  metals 
their  special  value  are  carefully  guarded  and  it  is  a  mistaken 
ulea  that  maximum  results  can  be  obtained,  merely  by  meltmg 
down  and  mixing   together   various  proportions  of  metals. 

The  best  grade  of  solder  is  composed  of  equal  parts  of  tm 
and  lead.  The  fusing  point  of  tin  is  446  degrees  Fahr.  and  of 
lead  619  deegrees  Fahr..  and  the  mean  arithmetic  fuMug  pomt 
lixture  is  532  degrees   Fahr..  but  as  a  mattei   of   fact 


bored    split    anchor    plate    centrally    secured    lengthwise    of    the 
be<li)late,   provides   amply    for   thrust    of   the   jaws.     Right   and 


FIG.   3- 


mating  solder  formulas,  and  although  -uch  metals  will  stand 
the  ordinary  physical  tests  ior  hardness,  toughness,  peening, 
etc.,  they  are  highly  susceptii)le  to  frictional  heat,  and  there- 
fore are  liable  to  soften  an<l  squash  out  o£.  the  box  ;u  a  com- 
paratively low  temperature. 

Spelter  alloys  (white  brass)  also  present .  some  peculiar  feat- 
ures. When  in  a  cold  state  it  gives  every  indication  of  being 
an  ideal  bearing  metal,  being  hard,  tough,  ductile,  and  pecns 
perfectly,  but  woe  betide  the  bearing  lined  with  this  mixture 
when  the  temperature  reaches  around  300  degrees  Fahr.  When 
it  does  let  down  there  are  no  halfway  n;easures  about  it.  as  it 
loses  all  atomic  cohesion,  and  it  can  be  pulverized  with  a  lead 
pencil.  This  peculiar  quality  of  white  brass  is  generally  known, 
and  its  use  is  usually  confined  to  bearings  where  the  service  is 
intermittent,  and  not  likely  to  create  much  frictional  heat.  It 
has  also  had  a  certain  vogue  on  steamships  where  the  tem- 
perature can  lie  kept  down  with  streams  of  water  running  over 

the  bearings.  ■'' ■y?.V:-';.-^--''-V-'~'\^  :-'-.-'■•' :'^^ 

Perhaps  the  most  remarkable  of  allthi?  \A-htte  rnttal  alfoys  is 

tlie  mixture  used  for  fusible  plugs.     It  is  composed  of  bismuth. 

507   degrees   Fahr.;   cadmium,  610   degrees   Fahr.,   and   tin.   446 

degrees   Fahr..  and  the  mean   arithmetic   fusing  point  is  higher 

even  than  solder,  but  if  this  composition  were  moulded  into  say 

the  form  of  a  spoon,  it  would  give  evidence  in  weight,  strength 

and  appearance  of  being   a   useful  table   implement,   and  yet  it 

would  melt  in  hot  water.     The  knowledge  of  many  such   facts, 

and    then    some   nn  re.   are   requisite   as   a   preliminary   start   to 

equip  a  person  to  produce  even  a  most  ordinary  grade  of  babbitt 

metal    that    is   properly    made   and    evenly   balanced.      A    person 

must   at   least   know   what    metals   have   affinity,   and   those   that 

are  antagonistic,  aid  to  what  extent  metals  influence  each  other 

and  will  properly  alloy.     When  it  comes  to  the  production  of 

a  high-grade   anti-lriction   metal  like   Magnolia,   it   requires  spe, 

cial    line    points    carried    out    with    the    precision    of    -i    druggist 

prescription  by  specially  trained  and   skilled   workmen,  and  the 

mere  knowledge  of  the  formula  would  in  itself  be  of  little  use 

in  imparting  the  special  characteristics  and  value  of  that  product. 
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^,  iliJichihcjuM^  ^HB*1  >it;>l   luakni^  has  tvrrivi-d.   v\ould   -.■mi   natii-  and    facintr   dri\  int;   I)o\^ .    ,,ii    a    wrtii-al   lioriny    indl.     'i'lu- 'i(j>e/ 

;  n*iUy  ^^:^.lvv^i^l■st  thv  applioati. Ml  of  tht-  in-.-t   cxiiodiiion-.  and  .n-  .nid    make   of    iii;n-hmr    to    wiiidi    thi'    following   ri-ferj,  ami   thi;" 

i-iinui-;  iii   prv^i't>tr(iHjr  shop  prao  fn.  considirmi;    pirfntinii  ni^uri-   an-    readily   adaptatilv,   is   a    |j  in.    linllard  raj.id'  pfutluO  .;\ 

;!thc(li-vilopiiiint    of   any    kiiul  lif    u.-rk    nsnlt-    -">miiimfs    fall  ii<>ii    type.   •;     '•M  ^'■. '■ '^v  '  -'.^.v  ";•■-..■ 

.  short   of   vxpcctalioiis   fc»r  lai-k:  of   iorri»;t    and  amplf    facilitiiv  In   lii^nrcs  V.  J'  nmV  x  wiiicli  arr  alm'-rscU-txidaiiatory,  (•fin'x 

■^Tri^c  also;.  un(^^^^^^^^  p..hcirs   ,.f   >iipiTvision,   is   tin-    fact    that  l«i-   -i  .n   the  oiicn   (.imck.   top   and   hottyni  .vitws  gf   h^-N.  itv  twcr?/ 
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M>.rkinir    positirns.    niahncr    of    li.'mdliiit;    toiils    for    sanu-.      The 

MIC  drawing  yivi  s  \vi>rkiiii>   size  (liiiuii>ii)iis  of  castings  for  Ujc 

iiiick  oii.thf   kft   and   ii>   lKd]djae   on  tjk- Ti^lit,  «n<t  is  ^ 

•fidn  siif4f,'csts  could  he   sliv;iuly   altered  to  suit  any  local  condi-^ 

.iioH,  i^tyle  of  e<|nipnHnt  or  mill.     Mcntionahle  features  of  merit 

.; jilwuU  this  device'   i-   an   ufiiversal  niovciiHUt  and  lil)eri.l,  contact 

■surfaces' bf   tlu-   ehnck    jaws,:'?|0  <)r,.50 -squ^reniichi^;  V'^''^  i^ 

:;:•     liavinji   predeternnned  tlie  amount  to  Ivoi'c  out  of  tla'  crowjt 

.'■ji.f  tile    brass,    either    <ihl    nr    new    hearings,    ij    is   iVnlyiiecessary 

'.Jfr/push'  til'.-   l.ux    into   tile   chiu-k   a    sufficient    <liM;incc.  that   the 

./'riuish  cut  A'ill   Ik    en   a   ra<lin^  half  tJw*  (liaiiivtc-r  i.f  the   jo;urnal 

.;  HU-asurcd    from    the   central    point    iiillK:,  clun;k   ha^v  also   aix 

■    i-a^y- and  accurate  \v4iy   ti>   mI    :i  hox   So  iIh-  crown   wiJI   he  ;sitr^ 

,'»o.  tfH*^  u]!  full  KiiKth  of  Ikkj;:     NjtjftH)!^^  lnifcfc'j;.Jcl|r»o<W  rapid 

/  •imvji/i'sc:  head  jiito  positioi)   for  facinji  J^ihWtt  latx-riii  to  flanjjfe'' 

■  iliicknyss.   accninidished  in   a   fe\v  niiniites-and  Iiwti.f  witlHlt-.avvn, 

■  ,i  <<j»n*J>U',ali'Ju  S(iuate  is  llivn  tric<l  i)n;  the- iiw  .f;ux'.  at;  ihe  crowji 
"sttt^face  sIviwi5'\\'lvctit<Jr;,Hief;:tl  is  ••fid^^^^ 
;i«.t.r.v.>' 1  ill'  riyhf.  heacr  with  li'irinii  har  is  riin   iiltM  center 


kft-haml  brass  liuts  are  iil  the  hasiro^  the  chuck  jaws  easily 
accessihlo  ill  case  .rf  replacement  and  rejiair.  A<  th1^  whole 
arrangement  is  self-contained,  removinjf  and  rcplacvnij  it  does 
not  aflris:t  its  accitracy  in  ;the  slightest  degree,  and  v  ith  equal 
a<lvaiitasie  n-ugh  l)ox  castings  can  he  handled  for  nr>t  raa- 
chitTing.    facing    >ide^.   .lovctailing  J-r   hahhitt   gr^x.ves^:  etC^      -?  ■: 

lo  the  reade:r  the  qiiesti.*)  m;^  arise  S>f  4iaiTdliiir:u.4  boting 
tiie  cellar^  journal  ;clear:^na^^ctt^:  ^ir^  ligwe  5  ^f'^^>  ^'^  ^^"^ 
remwwl  .ir^ather  pnrposeT>    .yriittett  its  an  -idvaiitage   itv&liDvv-; 
ing  «p  view  of  ilic  horinjt  har-^-also  the  (.raciical  advatua^v  liaa. 
pnfven-  i^u^rv  -i^aiisfactorx-  in.  hati^iinj  '^lit-  <i-Hrfr  Iv-ripg  J^abopr 

vt:ere«i^"iucta!(>.  ;■'::■;:,; ;  ;  ■■■  ' '-'^  ■^^"•X;.'^-^-•^•'';;x"•^i>';^'•■■:Vi•'^^ 


i4SLIARlTlEii  OF  XVHirt  MFTAli,^!,^^ 


,  ft;ited;: 

.      The    little   lev  ers    seeii    fulcntmi'il   tiii(l\\,ay   im    the   (lut side   of 

Kijth   cliuck   jaws   alsf"!  extend  into   and   overl.tp   the   lower  hox 

'    tlfmgc>.     SiViai;    pieces   <>i   blocking    are    iisc'<l    under    the   inside 

.  Vnry.f  .tjf-.  titt'f'i'   lt'v<*rs  .  attd   the  ;yei"ti|Nvl   sefimty   isu  assiired  bv 

''.  brewing  mit  on  the  small  jnverteel  screws  ])ivoted  iiitc  the  out- 

;^.:;!'!e  ends  ni  the   levers,  thus    forcing  the  whole  box   down  OirtO 

:j;h^;  three-point    i)arallel    sti-ips  off  the  cliuvk  l>asiv    4ti;  inacliin- 

•"^''gllit^,  bedplate    it   is   weU;  t<>:  leave   a  cejttta^   b<)ss>profectiii[g 

-    rVnm  .the  4»ott<im   which    will   drop   into   the   spindle  hole  in  th<» 

•iiill    table.      A    right    and    left    donhle-ended    s^-rew    relieved    fit 

•  i hread'  tif  ^centetp  ,a»*l  square  ,shouldered  ;up  againit  a ,  ^>6pili- 

iinred    s|)|it    mu-lior    plate    cenlr.dly    <ecnre<t    lengthwise    Vif    the 

"<lpi;itr,    prmj.iles   anqily   -for    I'arust.  of    the  javvs,  ,  Kiglit   Und. 
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lieatttni .  uirtalsV 

d.-xelriped  «raduanvvan(|.tlie.seei^etv  whici;  inij^ 

their  special    vahie   are  :0;irvfidly   gtiarde^xj  .inWl  it;  i^^A  ^testaffirtt. 

itlea  tliat  ^iia^imniiv  f esiiltV  ciW;^1je}  obtaiiiAtliiiereJy  bv  inplUnR 

dowir  attd/niixing   togethvir   vaftottH^  ^»r''l>v>Mi.>ns  -frf  metals;  v.    , 

the  in-st  gra<le  uf  s;..Jder  is  .cojiiposed  trf.iequal  paris_«f  «i» 
;uid;  le;i<i.  :  'Phi-  /nsitig  vp< Mni  > -t  Viu:  K  4^!'  «?e»Cr5«:V:  iFatii^.  .»»«1  -of 
lead  ;6ic>  d^rves  I^ahr,.  anxj  tfit- ;mwin  liTithmeiJe;  tiisting  pv-nu 
..f  tiiis  inixtnre  is  3.^-  dcgr. es  Falir."  Imt  as  a  ni:tltet  of  tact 
slider  fuses  at  ;?7o  degrees  i^idir.;  whicl^  is^  niilcii  under  even 
the  loAvest  const  it  i»«,Ht  .  .f  the  ma^.  ^l>esffit<:  tjw  genjef  at  1c*K>w^ 
ed^e  of  thii-  fact.  .l>:d>ltitVs. lire  fi^-<titvt  t'.iui.l  cTi»>^ely  approvi- 
niatlng  solder  •fornuilas.  and  liitUough  -uch  wietals  will  siatul 
the  f!i:dinary  pliy  sj^al  te^t^  Tor>  li^rdiie^.;  i;o\)gbiie^>  ^  pe^iMnp. 
irtc/, ;  liicy  -  sarc  I1  igh  1\  snscei  it ibtc  vt o' ;  f rijcu^Hial  licit .  wwUtliercs 
T(Sre"  are  liable.  l*i  soften  and  ;^|u:t^i  :<itil.;«»if  ;tlu<,bi<>^:;,.?i  va;*^^ 
paratively  low    tWnp' ri»tiire.\,     -;     ^  -''y  '  ■^':-\.':'y/':  ■;  '■■'^':'''':-,\A  ■' -■. 

Sjielter  ;ilk»ys  (  wbiie  brass  1  :.al><v  j^«1»f  ;*H(iirtic  -j^ 
ur^'s.  XVhen  nti»c*dd>tate  iv^ues- every  in<iicafir«t  of ^^^ 
an  itleaj  bearing  nufal,  being  liaT<t.t«'ttgh,tlHotile.  sfnd  peelis 
perfecilv,  but  vvoe  bcti<Ie  the  liearin«^.  lined  with  JJU'-  iniNture 
w  hen  (hi.-  teitiin-ratul-e  ri.-Ht'lt«^>  ariMiiuf ; .^r  lfegi^es:^l?a1ii-v  vAVTwiy 
it  tloes  let  dovi'i)  there  aW'Uolialfway  nVeastifes  about  it,' aS  it 
loses  all  atomic  colK'sion,  and  it  can  be  pttlveri/ed' with  a  fea<l 
jH-ncil.  This  pecithar  qnaliiy  of  white  briiSs  ts;general}\  kiH'wit, 
and  Its  itse  is  iistially  coiitin«y1  jtoi  iH-ajniujfs  Vxhcr*;' 4hcV*er»ice  i> 
nitvnuiitent,  an<l  not  likelx  to  create  much  frictK><ial  hvat;  It 
bar  also  had  a  certain  \<>sine  on  ^eamshjt>s  Avhere  the.^.t.cm- 
lierature  can  be  kefit  down  with  streatiVs  <»f  watiT  I'unjiiniK^ivft 
the: 'bearings:;^'' '-^  r-/.''^  ^''O'V;"  "'- '  :^^;\  V  ■■  'h-'-':'^'- 

IVrha]vs  the  liiost  reniarkalle  •►f  ail   ihe   white  metal   alloVs  is' 
1  Ik  mixture  used  for   1  n-ible  plitgs;  :^  It,  is  ci  >inpi  >^!e<l  of  biMJuuh, 
507 degrees  ,  Falir. ;   ca«lmiiuu..  (>u>  ■  ilej^rivs  1-aIir,.S?«««l  «in.;  ,jti6 
<legrees    I'ljjhr.i  aiid  the  niea4>  Jiritlnnetic  fusing  fxiint  is  higher 
e\ei)  than  solder,  liul  if  this  conipositiT>n  were  ntoublcd  into  say 
the  form  of  a  sp<»<>n.  it  w«>ul<l  give  vvideijce  ill  weight,  strength 
and   appearance  «.>f  l»eii»g   a   usefwl;  table  iiiipKnient.   »n<l  yet, it 
would  liielt   in  hint  w.iUT.     I'lie  kJK»wledge  of  maiij'  siich  facts,, 
.iiid    then    soim'tti'  re,   are    requisiH-   a^   ;.   preWutmarv   Mart   t<« 
etpiip  a  per-'OntVi  produce  even  a  litost  «trdiiiar\   grade  <\\  lutlibitt 
metal   tliat'  is  ■jipiperiy   inatk-  -arni  evt\iiH   balaticcd  :•  ■  v\v-iicl'«<liti 
must    at    least   kiif iw    w  haj    metals  liax e   :d"fitiity,  atuf  tltose   rhiil 
ire  antagonistic,  at. li  to  what  exten|  inetais  intluence  each  other 
and   will   pro^R'rly   alloy.     When   it  V>mii<\S  tj»  iIk-.  protiiJC^ion  V^f 
a  hig|r-grade  i!titi-:rJctioit  invtal  "tike:  ^lagno^Jav  iV  *^?«f^'ir*-"S..^ 
eial      Mie    points    carrie»l    oiit    with    fbe    preci^i<M1    of     i    dnisgi>t 
prescription  liy   speoialK    tr;uiie<l   and  skilled   workineru  aJld  tb<' 
ntere  kiwivviedgc  tif  the  f<ir»iitll.T.  wbidil  it)  tf'siif 'lK\i<»'£  littl^  11^^^^ 
ii)  inilK*<rtii)g  the  special  cbaractvr4Stu.S  aifd  v^hte't^f  that  product: 


314 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


August,  1911. 


[ESTABLISHED     1888] 
THE   OLDEST   RAILROAD   JOURNAL   IN   THE   WORLD 


THE  ACCURACY  OF  VALVE  GEARS 


E 


AMERICAN-^ 

ngineeR 


^KIMI 


RAILROAD  JOURNAL. 

PUBLISHED  MONTHLY 

BY 

R.    >I.    VAN    ARSDALE,     INC. 

140    Nassau    SxRKErr,    Ne'w  York 

J,  S.  BONSAUj,     Vice-President   and    General    Manager 
F.   H.   THOMPSOX,    Advertising    Manager. 

Editors: 
B.  A.  AVERIlJi.  R.  H.  ROGKRS 


V.  C.   JONES,   Western  Representative 
407  Medinah  Bldg.,  Chicago 


AUGUST,  1011 


SUBSCRIPTlONS-$2.00  a  year  for  the  United  States  and  Canada:  $2.75  a   year 
to  Foreign  Countries  embraced  in  the  Universal  Postal  Union. 

Remit  by  Express  Money  Order,  Draft  or  Post  Office  Order. 

Subscription    (or    this    paper  will   be  received   and   copies   kept   (or   sale  by 
Damrell  &  Upham,  283  Washington  St.,  Boston,  Mass. 
R.  S.  Davis  &  Co.,  346  Fi(th  Ave.,  Pittsburgh,  Pa. 
Post  Office  Nevirs  Co.,  217  Dearborn  St.,  Chicago,  111. 
Philip  Roeder,  307  North  Fourth  St,.  St.  Louis,  Mo. 
Century  News  Co.,  6  Third  St.,  S.  Minneapolis,  Minn. 

W,  Dawson  &  Sons,  Ltd.,  Cannon  St.,  Bream's  Buildings,  London,  E.  C, 
England. 


ADVEKTISEMENTS— Nothing  will  be  inserted  in  this  journal  (or  pay,  except 
in  the  adrertising  pages.  The  reading  pages  will  contain  only  such  matter 
as  we  consider  of  interest  to  our  readers. 


TO  SUBSCRIBEIRS— The  American  Engineer  and  Railroad  Journal  is  mailed 
regularly  to  every  subscriber  each  month.  Any  subscriber  who  (ails  to  receive 
his  paper  should  at  once  notify  the  postmaster  at  the  office  of  delivery,  and 
in  case  the  paper  is  not  then  received  this  office  should  be  notified,  and 
the  missing  copy  will  be  supplied. 


CONTENTS 


Locomotive  Terminal  at   New   Durham,  N.   J SOI* 

A   Trio   of   Oddly   Contrasted   Locomotives 806* 

Night    School    for     Apprentices 306 

The   Speed  and  Power  of  Machine  Tools 806* 

New   Design    Roundhouse   Smoke  Jack 809* 

Freight  Car  Truck  of  70  Tons  Capacity 309* 

Heavy   High    Duty   Pacific   Type   Looinotives 310* 

Commutating  Pole   Motor  of   New   Type 811* 

Boring  Locomotive   Driving   Boxes 318* 

Peculiarities  of   White   Metal   Alloys 813 

The  Accuracy  of   Valve  Gears 314 

The  Passing  of  the  Old  Time  Roundhouse 316 

Be  Fair  to  the  Master  Mechanic 315 

M.    M.   Association,   Abstracts  of  Reports  and  Discussions: 

Flange   Lubrication    817* 

Smoke  Preventing   Devices 320 

Best  Construction  of  Locomotive   Frames 328 

Steel  Tires   325 

Piston  Rods  and  Crossheads 326* 

Water   Treatment   for   Locomotives 328 

M.   C.   B.  Association,  Abstracts  of  Reports  and  Discussions: 

Train   Lighting .V . , . .;4- i ^ );*.•>  .><-. 889 

Test   of   Brake   Shoes.......':'.. ,... 830* 

Refrigerator    Cars    334 

Prices  tor   Labor  and   Material  for   Steel  Cars 334 

Train   Pipe  and   Connections  for   Steam   Heat 885* 

Car   Wheels    886* 

Springs   for  Car  Trucks 337 

Lumber  S[>ecifications  ....,*..■.!...... 887 

Consolidation    ; 337 

Twentieth  Century  Loose  Pulley  Oil  Cup 387* 

New  Design  Back  Geared  Crank  Shaper 388* 

Improved   Heavy   Duty   Drill   Press 889* 

Positions  Wanted    i » 339 

Personals,  Catalogs  and  Notes \:.'....'.i 340 


It  is  a  common  remark  of  inventors,  in  describing  the  claims 
of  new  valve  gears,  to  say  that  they  are  mathematically  correct, 
or  that  they  give  an  excellent,  or  nearly  perfect  distribution  of 
steam,  but  it  might  be  well  to  ascertain  just  what  such  claims 
and  assertions  really  mean.  Anyone  who  has  studied  va)ve 
gears  by  Zeuner's  diagram  and  equation  knows  well  that  for 
all  gears  controlled  by  any  form  of  circular  motion  from  the 
engine  driving  axle  the  travel  of  the  slide  valve  from  its  middle 
position  is  a  function  of  the  angle  of  the  revolution  of  the 
crank,  that  is  to  say,  the  slide  valve  opens,  suppresses,  exhausts, 
compresses  and  opens  again  at  equal  angles  on  the  crank  path 
from  either  dead  point,  not  at  equal  points  in  the  piston  stroke. 
From  the  Zeuner  standpoint,  therefore,  only  a  crank  path  equal- 
ity of  angles  can  be  termed  mathematically  correct.  Very  few 
valve  gears  have  ever  been  invented  w'lich  give  an  absolutely 
true  polar-circle  diagram,  every  stage  of  the  valve  moveinents 
being  at  equal  angles  on  the  crank  pin  from  either  dead  point. 

Designers  of  valve  gear,  however,  do  not  desire  this  sort  of 
regularity.  Their  aim  is  to  produce  equality  of  cut-offs  in  the 
cylinder,  tempered  with  a  slight  excess  on  the  instroke  suf- 
ficient to  recoup  loss  of  piston  rod  area  or  in  vertical  engines 
a  slight  excess  on  the  lower  side  of  the  fiston  to  partially  bal- 
ance its  weight.  Owing  to  the  angularity  of  the  connecting  rod 
the  piston  always  travels  further  on  the  outstroke  than  the  in- 
stroke, unless  it  be  specially  adjusted  to  avoid  this;  in  other 
words,  to  get  equal  work  done  on  both  sides  of  the  piston  every 
effort  is  made  to  prevent  such  gears  from  acting  with  "mathe- 
matical correctness."  Designers  of  locomotive  valve  gear,  while 
aiming  at  tempered  equal  cut-off's  on  the  stroke,  do  certainly 
try  to  get  the  exhausts  at  equal  angles  on  the  crank  path,  but 
this  is  for  a  wholly  different  reason,  namely,  to  get  a  regular 
beat  for  the  exhaust,  as  it  is  found  that  an  irregular  exhaust 
does  not  produce  so  good  a  smoke  box  vacuum,  and  needlessly 
tears  the  fire  about.  As  the  crank  on  a  locomotive  revolves  at 
a  constant  speed  it  is  clear  that  to  get  regular  beats  exhausts  at 
equal  crank  angles  are  necessary. 

1  o  get  the  cut-offs  equalized  and  tempered  on  the  two  strokes 
all  sorts  of  expedients  are  adopted  for  "doctoring"  the  gear, 
advantage  being  taken  of  local  disturbances  in  the  gear  to  set 
one  off  against  the  other,  so  as  to  produce  the  desired  result. 
In  link  motion  work  the  moral  maxim  that  two  wrongs  never 
make  ?  right  does  not  hold  good.  With  this  object  the  position 
of  the  reversing  shaft  is  shifted  about,  eccentric  rods  are  made 
of  unequal  lengths,  and  unequal  angles  of  advance  are  given 
to  the  eccentrics. 

Without  the  dodging  and  doctoring  referred  to,  all  valve  gears 
wholly  operated  by  eccentrics  or  return  cranks  actuated  by  the 
driving  axle  tend,  when  laid  down  in  their  simplest  and  most 
theoretically  dictated  forms,  to  give  valve  movements  equalized 
on  the  crank  path.  All  single  and  double  eccentric  link  motion 
gears  come  in  this  class.  All  radial  valve  gears  where  the  port 
opening  movement  is  obtained  by  a  return  crank  or  eccentric 
also  tend  to  give  valve  moments  equalized  on  the  crank  path 
and  form  one  class  with  the  above.  Only  those  radial  gears 
where  the  port  opening  movement  is  obtained  from  the  to-and- 
fro  motion  of  the  crosshead,  tend,  so  far  as  local  disturbances 
of  this  gear  may  permit,  to  give  valve  movements  equalized  on 
the   stroke  of  the  piston. 

There  is  a  very  common,  not  to  say  general  assertion,  made  by 
all  sorts  of  writers,  that  radial  gears  are  superior  to  link  mo- 
tions in  giving  a  later  exhaust  with  less  compression.  Joy  as- 
serted this  of  his  gear,  claiming  that  he  could  work  in  marine 
engines  with  a  single  slide  valve  only,  where  before  with  a  link 
gear  a  special  expansion  valve  was  necessary.  Such  a  claim  is 
not  according  to  fact.  No  greater  improvement  in  that  respect 
is  obtainable  than  by  employing  a  link  gear,  properly  propor- 
tioned and  sufficiently  doctored.  Experiments  with  full-sized 
model  boards  have  demonstrated  that  for  all  practical  purposes 
radial  gears  and  link  gears,  designed  for  the  same  engine,  with 
same  lap  and  lead,  act  identically,  and  the  valves  operated  by 
both  more  synchronously. 
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THE  PASSING  OF  THE  OLD  TIME  ROUNDHOUSE 


The  fine  locomotive  terminal  at  New  Durham,  N.  J.,  which 
is  described  and  illustrated  elsewhere  in  this  issue,  forcibly  at- 
tests to  the  grateful  fact  that  the  day  of  the  dilapidated  old 
roundhouse,  with  its  utter  lack  of  facilities  so  characteristic  of 
the  nineties,  is  no  more.  Although  practically  the  last  of  shop 
buildings  to  be  accorded  its  true  importance,  the  rehabilitation 
during  the  last  few  years  has  become  general,  and  few  of  the 
larger  roads  remain  without  examples  of  up-to-date  construc- 
tion, or  where  plans  have  not  been  prepared  to  remove  the  an- 
tiquated structures. 

It  is  a  singular  fact  in  connection  with  roundhouse  design  of 
twenty  years  ago  that  little  or  no  attention  seems  to  have  been 
paid  to  the  requirements  of  the  future,  although  in  the  instance 
of  the  erecting  and  other  departments  provision  was  almost  in- 
variably made  for  expansion.  Many  of  the  roundhouses  were 
out  of  date  three  years  after  they  were  built,  and  soon  became 
hopelessly  so  with  the  advent  of  heavier  power.  The  severity 
of  northern  winters  renders  it  absolutely  necessary  that  the 
doors  shall  be  closed  behind  the  locomotives,  and  this  no  doubt 
had  much  to  do  with  giving  the  present  reform  its  impetus.  At 
all  events,  it  is  a  move  decidely  in  the  right  direction,  and  if 
persisted  in  the  former  appearance  of  these  important  buildings 
will  live  only  as  a  memory. 


BE  FAIR  TO  THE  MASTER  MECHANIC 


The  unusually  large  number  of  "resignations"  which  have 
been  so  prominent  in  connection  with  the  conduct  of  motive 
power  department  procedure  of  late  afford  additional  testimony 
to  the  now  generally  accepted  fact  of  the  ur.stability  of  railroad 
positions  in  general,  and  of  mechanical  offices  in  particular.  It 
would  be  interesting  indeed  to  delve  below  the  surface  for  the 
real  causes  which  brought  about  many  of  these  dismissals,  which 
arc  so  charitably  cloaked  under  the  guise  of  voluntary  retire- 
ment. Such  an  inquiry  would  reveal  some  very  peculiar  con- 
ditions, and  if  persisted  in  an  astonishing  amount  of  injustice 
as  well. 

Circumstances  attending  the  ordinary  severance  of  service 
with  a  railroad  are  usually  very  much  involved.  In  only  about 
one-half  of  the  cases  is  any  cause  assigned  for  the  action,  and 
the  victim  may  remain  for  years  in  darkness,  and  maybe  dur- 
ing the  remainder  of  his  existence,  without  enlightenment.  This 
reference,  not  at  all  exaggerated,  is  in  particular  to  the  office 
of  master  mechanic,  which  appears  to  be  that  especially  or- 
dained to  receive  the  buffets  of  adverse  fate.  Of  course,  there 
are  instances  quite  frequent  where  a  removal  is  fully  justified 
through  incompetency,  or  poor  executive  ability,  and  nobody 
wonders,  but  there  are  many  mysterious  decapitations,  which 
defy  the  assignment  of  a  reason. 

Positions  are  nominally  safe,  if  adequate  service  is  returned, 
until  the  grade  of  general  foreman  has  been  passed,  because 
foremen  are  shown  their  delinquencies,  and  if  any  exist  have 
an  opportunity  to  correct  them.  Unfortunately,  however,  and 
through  some  undefinable  reason,  no  such  liberahty  is  extended 
to  the  master  mechanic,  whose  ground  is  often  slipping  from 
under  his  feet  although  he  knows  it  not. 

Two  instances  are  recalled  at  this  writing,  and  a  dozen  more 
could  be  as  readily  brought  to  mind,  where  incumbents  of  that 
office  were  summarily  dropped  on  very  short  notice,  and  with, 
of  course,  no  reason  assigned.  Both  of  these  men  thought  them- 
selves absolutely  secure  in  their  positions.  One  of  them  during 
the  three  years  of  his  administration  had  made  a  substantial 
reduction  of  some  twenty  thousand  dollars  in  his  payroll,  and 
each  had  vastly  improved  the  engine  failure  situation.  They 
purchased  homes  and  identified  themselves  with  their  respec- 
tive towns.  The  service  rendered  by  each  had  been  consistently 
good  from  the  start,  and  they  were  in  all  fairness  entitled  to 
an  explanation  of  their  removal.  ;:...:;. 

Certainly  these  were  instances  where  inefficiency  was  not  the 


cause.  It  looks  very  much  as  though  a  factor  were  present  :n 
these  two  cases  not  in  keeping  with  the  dignity  of  railroad 
management,  and  that  both  men  were  the  victims  of  personal 
spite.  Such  incidents  are  not  conducive  to  the  inspiration  of 
confidence  in  their  superiors  which  subordinates  must  possess 
to  insure  good  railroading.  Every  man  on  that  road  holding 
a  similar  position  knew  that  he  was  no  better  qualified  than 
the  two  who  had  fallen,  and  the  resultant  feeling  of  insecurity 
and  apprehension  must  leave  its  reflection  on  their  work. 

The  master  mechanic  is  deserving  of  more  consideration  than 
he  usually  receives.  It  is  a  troubled  position  at  the  very  best 
and  it  represents  many  years  of  successive  promotion  through 
the  subordinate  grades.  It  does  not  seem  a  fitting  reward  for 
all  this  effort  which  must  be  put  forth  to  place  a  man  in  middle 
life  where  he  can  only  count  on  the  tenure  of  his  job  from 
one  monthly  pay  check  to  another.  Certainly  it  is  not  asking 
too  much  ihat  the  master  mechanic  should  be  extended  the 
same  right  to  defend  himself  which  is  not  denied  to  his  most 
humble  subordinate.,     :•.    ;r 

There  was  a  case  where  a  master  mechanic  had  been  uni- 
formly successful  over  quite  an  extended  period,  at  least  three 
years,  in  charge  of  one  of  the  largest  locomotive  terminals  of  the 
country.  It  was  a  union  road,  but  his  tact  and  fairness  was  such 
that  he  was  fully  endorsed  by  all  divisions  of  its  organized 
labor.  It  was  never  disputed  that  his  administration  was  effi- 
cient and  economical,  yet  he  lost  out  on  two  days'  notice  through 
the  following  combination  of  circumstances:  A  certain  engine 
from  another  division  did  not  prove  suitable  in  the  fast  train 
service  for  which  it  had  been  sent,  and  to  which  it  was  assigned 
from  headquarters  without   definite  knowledge  of  that  service. 

In  consequence  it  was  necessary,  in  order  to  preserve  the 
former  good  record  of  this  train,  that  the  recently  received 
locomotive  be  taken  ofT,  and  a  return  made  to  the  original  en- 
gine which  had  always  handled  the  run  satisfactorily.  This  was 
done,  only  to  be  promptly  excepted  to  by  headquarters,  followed 
by  an  order  that  the  assignment  of  power  be  carried  out  as 
directed.  The  master  mechanic  explained  fully  by  letter  that 
the  engine  which  had  been  sent  him  was  unsuitable  in  many 
ways,  particularly  in  faulty  frame  construction  which  did  not 
allow  the  cylinders  to  remain  tight  for  any  length  of  time,  re- 
sulting in  leaky  steam  pipes  and  steam  failures.  The  reasons, 
advanced  were  practical  and  explicit,  and  on  being  returned  to 
the  run  a  series  of  failures  occurred. 

The  headquarters,  at  least  two  divisions  removed  from  the 
territory  in  question,  thereupon  sent  a  man  familiar  with  the 
division  to  run  the  engine  and  report.  Before  doing  bO  he  nad 
the  steam  pipe  joints  reground  for  the  third  time  in  ten  days, 
and  through  virtue  of  this,  which  was  really  necessary  from 
what  has  been  said,  a  successful  round  trip  was  made.  On  the 
completion  of  this  the  man  returned  his  report,  in  which  it  was 
said  that  the  engine  was  in  every  way  fitted  to  handle  the  train, 
and  the  impression  was  created  thereby  in  the  general  offices 
that  the  master  mechanic  was  simply  "bucking"  against  the  in- 
terference with  the  affairs  of  his  division.  The  master  mechanic 
was  then  dismissed  from  the  service  with  the  two  days'  notice 
previously  mentioned,  and  on  the  third,  or  following  day  to  his 
retirement,  the  engine  was  again  in  the  roundhouse  for  leaky 
steam  pipes. 

This  incident  has  been  somewhat  detailed  as  illustrative  of 
the,  at  times,  curious  working  of  railroad  justice.  The  master 
mechanic  was  a  thorough  mechanic  who  had  proved  his  ability 
through  a  long  period  marked  by  the  most  exacting  require- 
ments. He  knew  his  train  service  and  his  engines  and  if  let 
alone  would  have  no  doubt  continued  with  equal  success.  The 
man  sent  by  the  general  offices  to  make  the  demonstration  knew 
practically  nothing  about  a  locomotive,  and  was  only  an  indif- 
ferent engineer,  and  yet  his  report,  after  riding  but  the  one 
trip,  was  blindly  accepted  despite  that  the  master  mechanic  was 
already  on  record  in  pointing  out  the  inherent  weakness  of  the 
engine  in  question.  After  his  retirement  from  the  service  the 
frames  were  remodeled  and  various  other  changes  made  as  in- 
dicated. .- .... 
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TABLE  I. 
Railroads  Reporting  Flange  Wear  on  Locomotive  Driving  Wheels. 


Railroaik 


C.  R.  L&P,.: 

C.  P.— Lines  West 

E.  P.  &S.  W 

S.  P. — Sacramento  Div. 

Santa  Fe — Coast  Lines. 


Curvature. 


Santa  Fe— N.  Mex.  Div. .  . 

Santa  Fe — So.  West  Lines. 

Santa  Fe — Gulf  Lines. 

Santa  Fe — East  Lines  . . 
C.  &  S. — Narrow  Gauge.. . 
P.  R.  R 


P.  R.  R.~West  Penn.  Div. 

Vandalia 

B.  &  L.E 

H.  V 

D.&H 


L.  S.  &  M.  S.— Yard  Engines 

w.  P.  T .;v.>^;. 

I.C 


A.  B.  &  A 

T.  R.  R.  Ass'n  of  St.  Louis . 


6° 

10° 

7iM2M6'',33°. 
8°  and  10' 


10° 

6°,8°  10°,  14°. 

6° 

6° 


6°,  7°-30' 

35° 

10' to  6°.. 


3° 

4°  to  22°. 


2°  to  14°. 


10°,  12°,17°,20°... 
5°,  11°,  28' 


Grade. 


1% 

JMax. — 5% 

\Much  mileage,2.2frc 

1%,3%,5.7% 


/Max.— .3% 

\2o  miles— 2.2%... 

1.4%  to  3.7%.... 

•o% 

1%  to  U% 

.8% 

4% 

.606% 


1%  to  1.85%.. 

..9% 

.17%.tol.l%. 


1-75% 

Light; 

1%  to  1.43%. 


/Main  Line— 6° i\,,p 

lYard— 32°to50°...l/^« 


%■ 


1%. 


Types 

MOST 

Effected 


2-S-O. 

b-s-o. 


J2-10-2.. 
4-6-2 . . . 

4-4-2 . . . 

/4-6-2... 
\2-8-0. . . 
/4-1-2... 
1.0-6-0... 
2-6-0. . . 
/4-4-2... 
\2-8-0. . . 
/4-6-2... 
10-6-0.. . 
/All  types 
\    same.  . 

2-8-0... 

/AH  tpyes 
\  same . . 
r2-8-0.. 
\  Mallet. . 
/0-6-0  . 
\0-10-0. 
Mallet. . 

0-6-0.. 

/4-6-0.. 

\0-6-0. . 

Sw-itch. 


MlLE.^GE    BETWEEN    TURNINGS. 


For  Flange  Wear. 


40,000. 


/2-10-2— 18,000  to  20,000. 
14-6-2—25,000  to  30,000.  . 
/4-4-2— 10,000  t6  15,000.  . 
^2-6-2—25,000 


60,000. 
18,600. 


40,000 

Pass.— 75,000. 
Fr't— 35,000.. 


40,000 

* 

28,000.'"!!!!!!! 

30,000  to  35,000 . 


!}40,000 

50,000  to  20,000 . 
Average — 15,000. 


f  Pass.— 90,000 .  .  . 
]  Freight— 60,000. 
[Switch— 25,000. . 

}l4,000  to  15,000. 

4,000  to  55,000.  . 


Estimated  Proper. 


90,000. 

96,000  to  120,000. 


35,000  to  40,000. 
75,000  to  100,000. 
75,000. 
50,000. 

75,000  to  80,000. 
60,000  to  70,000. 


75,000. 
35,000. 


70,000  to  80,000. 


28,000. 
60,000. 

40,000. 


32,000  to  60,000. 


120,000. 

80,000. 

250„000 

40,000  to  45,000. 

50,000. 


*Tread  wear  mileage  is  obtained  between  shopping  by  shifting  tires  from  one  pair  of  wheels  to  another,  thus  providing  new 
flanges  at  the  point  of  severest  wear. 

fTread  wear  mileage  has  been  obtained  between  shoppings  since  the  application  of  lubricators. 


Two  railroads  report  very  little  flange  wear. 

Five  railroads  report  flange  lubricators  in  use ;  no  other  data. 

Eight  railroads  report  no  flange  lubricators  in  use ;  no  other  data. 


.  REDUCTIOli  IN  RADIftL  THfCHNEiS  OF  TtHES 
«»  \  \BFT\^£:Efi  TUmtNGS  FOH  FLKtlGE  WEUR 

-- >. 


W«0 


MILEmE  -  IQjpCO 
TFEflO  WEflF^-  A  ,- 
MET/iL  REMOVED  =  g- 

TOTAL   =  g 


REDUCTION  IN  RfiDIAL  THICMESS  OF  TIRES 
BET\MEEN  TUMINGS  FOR  TREAD  WEAR 


'^ 


MILRGE  =  60400 
TREAD  ffEAR  '  4  , 
METAL  REMOVED  =-  ^      , 

TOT/iL  '  /-g 

FIGS.     I     .\.\l)    J. 


"{ 


TABLE  IIT. 

Loss  OF  Tike  Mileage  Dve  to  Excessive  Flange  Wear. 

4—4-2  Type,  operating  on  Missouri  Division,  A.  T.  &  S.  F.  Ry. ; 

-Mileage  between  turnings — Flange  Wear  (J^"  to  V  vertical) 18,600 

.Mileage  between  turnings — Tread  Wear  (A'  maximum) ^,400 


FUniw.  Wnrn  1^^^^  removed  to  build  up  standard  flange, 
riange  norn  .j.^^^^  ^^^^  (p^^g  ^»  p^^  60,400.mi.) 


^ 


Total  reduction  in  radial  thickness  between  turnings. . . 


i*' 


Tread  Worn   /^'***'  removed  (To  facilitate  turning). 
(.Tread  Wear 


A' 


Total  reduction  in  radial  thickness  between  turnings. . . 


Flange  W!6rn  Tires. 

Tread  Worn  Tires. 

Thickness  of  Tire. 

Average 
Mileage. 

Thickness  of  Tire. 

Average 
Mileage. 

New,  3J" 

New,  ZY 

.\fter  first  turning,  Si' 

After  second  turning,  2  A*.  . . 

After  third  turning,  2^^" 

Scrap 

18,600 
18,600 
18,600 
18,600 

Aft*r  first  turning,  8,^5' 

After  second  turning,  2^^'. . . 

After  third  turning,  2  A' 

Scrap 

60,400 
60,400 
60,400 
60,400 

Estimated  total 

74,400 

Estimated  total 

241,600 

Total  loss  of  mileage  during  life  of  tires 167,200 

Loss,  per  cent,  '-69-" 


Master    Mechanics'     Association 


I-\)RTv-K)LKrH   Aknual   Gjnvextiox. 


(Concluded   from   page   280,   July   issue.) 


FLANGE  LUBRICATION 


'.omtiiittee : — M.  H.  Haig,  Chairman ;  T.  \\  .  Hcintzelniiin,  D. 
J.  Redding..:     .;_  ■■'■'...;  .:v;\-.,- 

li  has  been  the  purpose  of  the  committee  appointed  to  report 
on  flange  kibncation  to  obtain  sufficient  information  to  determnie, 
(II  to  what  extent  trouble  from  flange  wear  is  experienced,  (2) 
the  lubricants  and  means  of  applying  them  which  are  in  use  and 
(3)  the  effectiveness  of  lubrication  in  overcoming  flange  wear 
and  its  attendant  evils.  A  circular  of  inquiry  was  issued  and  the 
committee's  report  is  based  upon  the  replies  received  from 
motive-power  oflicials  of  about  thirty  railroads  representing 
wiilely  different  grade,  curvature  and  weather  conditions  of 
operation.  The  committee,  therefore,  feels  justified  in  looking 
upon  a  synopsis  of  these  replies  as  indicative  of  the  fl.mge-wear 
situation  and,  m  general,  the  eft'ectiveness  of  lubrication. 

.\mong  ibe  detailed  replies  to  the  committee's  circular,  two 
unly  in«licate  that  the  officials  represented  are  not  having  trouble 
in  their  territory  from  flange  wear.  In  addition,  five  replies 
state  that  lubricators  are  being  used  or  experimented  with, 
wliicii  indicates  trouble  from  this  source.  Eight  answers,  on  the 
other  hand,  state  that  the  railroads  represented  have  no  lubri- 
cators in  use,  and.  unfortunately,  no  statements  are  made  as  to 
flange-wear  conditions.  Among  these  are  the  Erie,  in  the  East, 
and  the  Great  Northern,  in  the  V\  est,  both  of  which  pass  through 
a  mountainous  territory,  and,  therefore,  have  a  large  number  of 
curves  to  contend  with.  The  Erie,  however,  is  investigating  with 
a  view  to  adopting  flange  lubrication,  a  fact  which  would  indi- 
i.ite  that  it  is  experiencing  some  trouble  due  to  flange  wear. 

The  Lake  Shore  &  Michigan  Southern  Ry.  reports  having  no 
tmuble  with  road  engines,  but  in  some  yards  the  wear  on  driving- 
wlieel  flanges  of  six  and  ten-wheel  switch  engines  becomes  a 
vrry  serious  matter.  The  Santa  Fe  has  had  the  same  experience 
with  six-wheel  switch  engines  where  a  large  percentage  of  the 
total  mileage  is  made  on  curved  track. 

The  railroads  reporting  flange  wear  are  shown  in  Table  I, 
tosiether  with  maximum  curvature  and  grade  conditions  and  the 
loromotive  types  most  effected.  This  table  presents  a  review 
of  the  flange-wear  situation  as  complete  as  the  data  at  hand  will 
permit, 

Ii  will  i)c  noticed  that  with  one  exception  the  curvature  reaches 
a  maximum  of  six  degrees  or  more.  It  would  seem,  however, 
th;.t  the  mileage  of  curved  track  relative  to  total  mileage  would 
produce  more  effect  on  flanges  than  the  degree  of  curvature 
alone.  There  are  a  number  of  other  conditions  aff"ecting  flange 
wear:  among  them  are  length  of  rigid  wheel  base,  speed,  lateral 
movement  and  tire  spacing,  and  the  degree  of  stiffness  of  engine 
truck. 

Pacific  in  passenger  service  and  consolidation  in  freight  service 
are  the  types  on  which  flange  wear  is  most  prevalent.  How- 
ever, where  types  are  employed  w-ith  longer  wheel  base  than  the 
consolidation,  these  are  reported  as  being  subject  to  greatest 
flange  wear.  In  general,  if  other  conditions  are  equal,  it  is  the 
type  with  longest  rigid  wheel  base  on  which  flange  wear  is 
trrcatest. 

There  are  some  notable  exceptions  to  this  rule  in  passeiiger 
!=ervice.  One  division  of  the  Pennsylvania  Railroad  with  engines 
of  the  Pacific  type  in  service  reports  greatest  flange  wear  on 
iho.se  of  the  Atlantic  type.  This  is  also  the  case  on  the  Eastern 
Lines  of  the  Santa  Fe  System.  While  there  is  no  statement 
10  this  effect,  this  condition  may  be  due  to  the  Atlantic  type 
operatine  on  a  section  of  the  road  more  severe  on  flanges 
because  of  excessive  curvature. 

There  are  two  classes  of  expense  due  to  excessive  flange  wear. 
One  results  from  the  metal  lost  in  producing  standard  flanges 
ifler  they  have  been  badly  worn  and  the  other  is  due  to  {he 
los-^  of  revenue  and  the  cost  of  repairs  when  necessary  to  turn 
'ir  remove  tires  from  flange  wear  between  regular  shoppings 
"f  the  engine. 

The  fisiures  covering  metal  loss  have  lieen  presented  accord- 
iii.c  to  different  standards  and  it  is,  therefore,  difficitlt  to  com- 

*  The  Tulv  issue  contained  report  as  follows:  Lubrication  of  Locomotive 
Cylinders.  Safety  .\pplianccs.  Mechanical  Stokers,  Contour  of  Tires.  Re- 
pair Equijimeut  for  Engine  Houses.  Main  and  Side  Rods,  Locomotive  Per- 
formance I'nder  Superheat.  Opening  and  President's  .\ddress.  .Advisory 
Technical.  Election  of  Officers.  Design,  Construction.  Inspection  of  Boilers, 
Minimum  Requirements  of  Headlights,  Consoli<lation,  Revision  of  Standards. 
S.ifety   Valves. 


pare  them.  In  some  instancts,  the  loss  has  been  measured  in 
radial  thickness  of  tiie  tires,  in  others  by  weight  per  turning, 
and  in  still  other  cases  by  the  value  of  metal  turned  oft.  W  here 
stated  in  radial  thickness,  the  amount  varies  between  "4  i"ch 
and  54  inch.  Loss  in  weight  is  stated  as  carying  between  55 
pounds  and  1,150  pounds  per  engine  per  turning,  depending  upon 
the  number  of  wheels  and  the  extent  of  flange  wear.  The  loss 
of  metal  expressed  in  terms  of  money  value  for  engines  01  vari- 
ous types  is  given  as  follows :  Four-wheel  switch,  $45 :  six- 
wheel  switch,  $50;  standard,  $50;  ten- wheel,  $50;  consolidation, 
$60;   Mallet,  $90. 

The  total  mileage  obtained  during  the  life  of  a  set  of  tires 
appears  to  be  the  most  satisfactory  measure  of  tire  service.  On 
this  measure  as  a  basis,  the  estimate  presented  in  Table  111  has 
been  prepared  to  show  the  loss  due  to  turning  tires  on  accoiint 
of  flange  wear  compared  with  the  total  mileage  during  the  life 
of  tires  when  turned  for  tread  wear.  It  represents  the  service 
obtained  from  Atlantic  type  locomotives  operating  on  the  Mis- 
souri Division  of  the  Santa  Fe.  The  tnileage  between  tire 
turnings  is  computed  from  the  aveage  mileage  per  locomotive 
per  month  and  the  time  between  turnings ;  the  average  mileage 
per  locomotive  per  month  was  obtained  from  records  of  twenty 
locomotives  over  a  period  of  eight  months.  Before  lubricators 
were  applied,  these  locomotives  averaged  18.600  miles  between 
tire  turnings  before  reaching  the  limit  of  i-inch  vertical  flange 
wear.  Since  the  adoption  of  flange  lubrication,  the  same  loco- 
motives average  60,400  miles  between  tire  turnings  for  tread 
wear.  Figs,  i  and  2  graphically  illustrate  the  method  of  arriving 
at  the  aggregate  loss  given  in  Table  III.  In  Fig.  2  is  shown 
the  condition  of  tires  with  5/16-inch  tread  wear  after  making 
60.400  miles.  To  facilitate  proper  turning.  '/^  inch  is  usually 
removed  in  the  lathe.  The  total  reduction  in  radial  thickness 
between  successive  tire  turnings  will,  therefore,  amount  to  ~/i6 
inch.  Fig.  i  illustrates  the  condition  of  tires  when  the  loco- 
motive is  shopped  because  of  sharp  flanges  after  making  only 
18,600  miles. 

1  hat  this  estimate  may  be  conservative,  a  very  liberal  curve 
has  been  assumed  at  the  throat  of  the  worn  flange.  In  order 
to  reproduce  the  standard  tire  contour  it  is  necessary  to  turn 
off  H  inch  of  metal  from  the  tread.  The  total  reduction  in 
radial  thickness  between  tire  turnings  is  15/32  inch,  which  is 
1/32  inch  greater  than  the  total  shown  in  Fig.  2.  .Assuming 
a  minimum  thickness  at  the  last  turning  of  2  inches,  the  differ- 
ence in  total  mileage  during  the  life  of  tires  under  the  two 
sets  of  conditions  is  167,200,  a  loss  in  tire  service  of  69  per  cent. 
<luc  to  flange  wear. 

The  loss  of  revenue  and  the  expense  of  turning  and  changing 
tires  when  locomotives  are  taken  out  of  service  because  of  worn 
flanges  is  shown  by  Table  IV.  The  experience  of  several  dif- 
ferent railroads  is  given  and  the  data  presented  are  as  complete 
as  it  has  been  possible  to  obtain.  In  some  instances,  where 
flange  wear  is  excessive,  when  the  front  pair  of  tires  becomes 
badly  flange  worn,  it  is  removed  and  exchanged  with  another 
pair  from  the  same  locomotive.  On  locomotives  with  four 
pairs  of  drivers,  two  shifts  may  be  made.  But  under  severe 
conditions,  it  is  impossible  by  this  means  alone  lo  keep  locomo- 
tives in  service  until  the  tires  become  tread  worn.  In  Table 
VI- A.  .showing  the  estimated  saving  due  to  the  use  of  flange  lubri- 
cators on  the  S<3uthern  Pacific,  the  average  mileage  per  change 
of  tires  necessitated  by  flange  wear  is  given  as  8.869.  The  prac- 
tice was  to  make  two  shifts  of  tires  before  turning.  Computed 
on  this  basis,  the  mileage  between  successive  turnings  for  flange 
wear  is  only  26.607,  while  tread-wear  mileage  obtained  since 
the  application  of  lubricators  is  .}2.isi. 

Since  the  increasing  prevalence  of  flange  wear  has  been 
forcing  it  to  the  attention  of  motive  power  ofiicials.  many  methods 
of  lubrication  have  been  applied  in  the  effort  to  overcop;e  this 
cvii.  Fourteeti  different  forms  of  lubricators  are  now  in  use  or 
have  lieen  tried  by  the  railroads  reporting  to  the  committee. 
'Ihese  mav  be  grouped  according  to  the  kind  of  lubricant  used 
into  the  following  classes:  (r)  crude  oil:  (2)  engine  and  car 
oil:    C3)    solid  lubricant.    (4)    water:    (s)    exhaust   steam. 

There  are  four  types  of  lubricators  designed  to  use  asphalttim 
base  crude  oil.  These  are  the  Chicago,  the  Southern  Pacific, 
the  Canadian  Pacific  and  the  Rock  Island.  Where  no  other 
name  is  known  that  of  the  railroad  upon  which  the  lubricator 
has  been  developed  is  used. 

The  Chicago  IHange  Oiler  is  designed  to  meet  the  requirements 
of  the  Elliott  system  of  lubrication,  which  embodies  a  sight-feed 
oiler  located  on  the  back  boiler  head  and  a  delivery  pipe  on  each 
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TABLE   IV. 
Loss  OF  Revenue  and  Cost  of  Labor  Due  to  Flange  Weajj. 


Railroad. 


C.  R,  L4P 

C.  P.— Lines  West 

E.  P.  AS.  W 

S.  P.  —Salt  Lake  Div. .    . 
Santa  Fe 3  to  30  hourstt- 


Time    Out  of 
Service  when 
Shopped  fob 
Sharp  Flanges. 


2  days. 


** 


Loss  of  Revenue. 


Per  Day. 


$20,00. 


P.  R.  R 

P.  R.  R.— W.  Penn.  Div.. 
Vandalia ...» 


B.  &  L.  E. 


H.V 

D.  &  H.;;  V. 

L.  S.  &  M.  S 


'tf  A^A.  •  •  a   •    I 


W.  P.  T. 

r.c 


A.B.&A 

T.  R.  R.  Ass'n  of  St.  Louis . 


18  to  20  hours. 
24  hours  up.  . . 


2  or  3  days. .... 

fTo  turn-60  h'rs. 
i  To  change — 

[     12  hours 

6  diiys 

24  hours 

/Shop— 10  hours 

iR.Housc— 2d'8 

10  days 


24  hours. 


5  or  6  days. 
2  or  3  days. 


125.00 

$39.00., 

$2.50  per  hour. 


Per  Shopping. 


$40  00 


Labor  Charges. 


To  Change  Tires. 


f4-ft-2.. 
\2-8-0.. 


$15.00 
20.00 
8.00. 


$25  00. 


2-8-0 

$5  to  $35....]  2^ J;! 
/4-6-2.' 


About $30.00 
$60.00  up.... 


Capital 
on 
$11.00 

$10.00  to  15.00 


t$82.00. 


charges 

ly- 

5110.00. 


$10.00  to  15.00 
$4.40  to  4.92.. . 


\4-8-0.. 
12-6-2.. 
12-8-0.. 
/4-6-2.. 
\2-8-0.. 

4-6-0.. 
2-8-0.. 


4-6-2.. 
2-8-0.. 
2-8-0.. 
2-8-0. . 
4-6-2.. 
2-S-O.. 
4-4-2.. 

7.00 1  2-10-2.. 

4-6-2.. 
2-8-0. . 


15  00 
3.00. 


To  Turn  Tires. 


30.92 
20.86 
28  05 
26.66 
6.30-19  80 
8.40t... 
f  13. 32 


f  4-6-2.. 
\2-8-0.. 


-000-.. 

Mallet, 
f  0-6-0.. 
•12-8-0.. 
[4-6-2.. 
f  4-6-0.. 
10-6-0.. 

0-6-0.. 


\    18.00  to 
[  20.00.    . 


GOO. 

00.00. 
15. 50. 
24,00. 
30.00. 
11.40. 
13.68. 
13,80. 


4-6-2. 
2-8-0. 

4-6-0., 
2-8-0. . 


4-6-2. . 
2-8-0. , 

0-G-O.. 

Mallot.. 

1 2-8-0. . 
[4-0-2. . 


0-6-0 


7.00. 

8.00. 

3.00. 

4.20. 

3  15. 

4.00. 

3.35 

8.28 
33.77. 
21.64. 


6,40. 
6  72. 

4,10. 
5.20. 


$2. 10  to  $2.70 
2,80  to    3.60 

$12,00. 

90.00. 

2,92. 

2,88. 

10,00. 
4,80. 


♦Two  pain  of  tires  exch.ingod. 

t$19.80  for  4-6-2  type  with  retaining  rings. 


JBased  on  gross  earning  oap.icity. 

♦♦\o  engines  shopped  hoeauae  of  sh.irp  flanges. 

tt  Depending  upon  number  of  wheels,  and  whether  tires  are     replaced  by  others,  or  same  tires  are  turned  and 
replaced. 


side  of  the  engine  leading  to  the  flange  nozzles.  The  oiler  is 
similar  in  general  appearance  and  principle  of  operation  to  the 
sight-feed  valve-chamber  lubricators  in  general  use  in  America. 
The  manufacturers  recommend  that  the  nozzles  be  located  15 
inches  above  the  rail,  2  inches  from  the  tiange  toward  the  out- 
side of  the  tire  and  close  in  toward  the  tread.  Where  two  pairs 
of  nozzles  are  used,  each  delivery  pipe  is  branched  through  a 
"T"  pipe  connection.  Where  more  than  two  pairs  are  used 
either  two-feed  oilers  or  one  four-feed  oiler  should  be  provided. 
The  manufacturer's  practice  is  to  apply  one  pair  of  nozzles  in 
front  of  forward  driving  wheels  on  road  engines ;  one  pair  in 
front  of  forward  drivers  and  one  pair  back  of  rear  drivers  on 
switch  engines ;  on  Mallet  engmes  in  road  service,  one  pair  in 
front  of  forward  drivers  on  both  engines,  and  in  pusher  service 
one  pair  in  front  of  forward  drivers  of  both  engines  and  a  third 
pair  back  of  rear  drivers  on  high-pressure  engine. 

The  Wabash  Pittsburg  Terminal  Ry.  applies  nozzles  to  all 
drivers  on  standard  type;  to  front  and  main  drivers  on  ten-wheel 
type ;  to  front  and  back  drivers  on  consolidation  type ;  to  main 
and  back  drivers  on  six-wheel  switch  engines ;  and  to  front  and 
back  drivers  of  both  engines  on  the  Mallet  type.  A  few  con- 
solidation engine  trucks  are  also  equipped. 

The  Lake  Shore  &  Michigan  Southern  Ry.  applies  lubricator 
nozzles  to  all  drivers  on  switch  engines.  The  practice  avlopted 
by  the  Santa  Fe  System  is  to  apply  nozzles  to  the  rear  of  for- 
ward drivers  where  trouble  is  experienced  from  frozen  sand 
pipes  with  nozzles  placed  in  front  of  the  drivers. 

The  lubricator  developed  by  the  Southern  Pacific  Company 
after  experiments  covering  the  use  of  a  number  of  other  methods 
of  delivering  oil  to  the  flanges  consists  of  a  steam-jacketed  re- 
ceptacle holding  about  one  and  one-half  pints  of  crude  oil, 
which  is  fed  by  gravity  through  a  needle  valve  into  the  one-half- 
inch  delivery  pipe.  A  clamp  bracket  gripping  the  pipe  just  be- 
low the  oil  cup  secures  the  oiler  to  the  engine  frame  in  front 
of  the  forward  drivers.  Loosely  sliding  upon  the  delivery  pipe 
is  a  piece  of  one-inch  pipe  over  the  lower  end  of  which  is 
slipped  a  short  section  of  one-inch  rubber  hose.  The  projecting 
end  of  the  hose  is  shaped  to  fi*^  the  throat  of  the  flange  and  acts 
as  a  shoe  to  distribute  the  oil.  A  weight  rigidly  attached  to  the 
upper  end  of  the  one-inch  pipe  holds  the  shoe  against  the  flange 
at  all  times.  The  oil-cup  jacket  is  supplied  with  steam  from  the 
air-pump  exhaust  pipe,  which  serves  to  keep  the  oil  in  a  fluid 
state  during  cold  weather.  The  drip  from  the  jacket  runs  along 
the  delivery  tube,  tending  to  prevent  congealing  of  the  oil  before 
reaching  the  flange. 

The  Canadian   Pacific  Railway,  having  tried  hard  grease  and 


engine  oil  without  success,  is  about  to  try  crude  oil  in  a  lubri- 
cator similar  to  the  Southern  Pacific  type  in  principle.  Oil  is 
fed  through  a  regulating  valve  from  the  cup  to  the  feed  pipe  and 
flange  shoe,  which  consists  of  a  piece  of  rubber  hose.  Steam 
from  the  air-pump  exhaust  pipe  passing  through  a  coil  placed 
within  the  oil  cup  maintains  the  oil  in  a  fluid  state. 

The  Chicago,  Rock  Island  &  Pacific  Ry.  is  using  a  lubricator 
on  two  Pacific  type  locomotives  in  which  the  oil  receptacle  stands 
upon  the  running  board  over  the  right  cylinder.  Exhaust  steam 
passes  through  a  pipe  leading  from  the  exhaust  cavity  in  the 
cylinder  casting  to  the  oil  cup.  The  accumulation  of  condensation 
in  the  oil  cup  lifts  the  lubricant  into  the  delivery  pipe,  exhaust 
steam  carrying  it  to  the  flange.  The  flow  of  oil  is  controlled  by 
the  engineer  through  a  globe  valve  operated  by  a  rod  extending 
back  to  the  cab.  A  check  valve  placed  in  the  pipe  leading  from 
the  cylinder  exhaust  cavity  prevents  a  back  flow  of  oil  through 
this  pipe. 

There  arc  two  lubricators  in  use  employing  lubricant  in  solid 
form :  the  Collins  and  the  Turnbull.  The  Collins  has  a  bracket 
attached  to  the  frame  supporting  the  lubricator  in  position  before 
the  driver.*  The  angle  of  the  lubricator  is  adjustable  to  suit 
conditions  imposed  by  the  location  of  the  bracket,  on  which  it  is 
laterally  adjustable.  The  angle  should  be  as  nearly  as  possible 
twenty-five  degrees  from  a  line  parallel  to  the  axle  and  it  should 
be  paced  on  the  horizontal  center  line  of  the  wheel. 

The  Turnbull  lubricator  embodies  the  same  principle  as  the 
Collins,  spring  pressure  holding  a  cake  of  hard  grease  against 
the  flange.  The  committee  is  informed  by  the  manufacturer 
that  this  device  is  no  longer  marketed. 

Great  economy  in  the  use  of  lubricant  is  claimed  for  hard- 
grease  lubricators.  When  the  flange  has  become  once  coated 
there  is  no  further  deposit  of  lubricant  until  this  coating  is 
removed  by  contact  with   the   rail. 

The  feed  is  automatically  regulated  to  .suit  the  varying  needs 
of  the  flanges.  On  the  Colorado  &  Southern  Ry,.  however,  it 
has  been  found  that  the  grease  used  in  the  Turnbull  lubricator 
absolutely  loses  its  merit  in  either  wet  or  cold  weather  and  its 
use  has  been  abandoned.  On  the  Canadian  Pacific,  Lines  West, 
hard-grease  lubrication  has  been  found  unsatisfactory.  The  com- 
mittee is  unable  to  state  what  type  of  lubricator  was  used. 

Several  methods  ot  delivering  engine  and  car  oil  to  the  flange 
have  been  tried.  The  simplest  is  a  piece  of  pipe  or  hose  secured 
to  the  frame  in  front  of  the  driver  in  such  a  manner  as  to  cause 
the  lower  end  to  bear  against  the  flange.     The  pipe  or  hose  is 


•  See  American  Encinebr,  Oct.  1910,  p.  415. 
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lid   with  oil-t-atiiralcd   waste,   wliicli  act;,  as  a  .swab,  more  oil 

nm  supplifd  from  tinif  to  time.      This  type  is  soinL-tiiiit-s  varied 

])ro\idint;  a  uraduated  feed- oil  cup  to  supply  oil  to  the  swab. 

\l;lunis?h   this  simple  device  has  proved  benelicial,  it   lias  usually 

,  rii  abandoned   for  some   more   efficient  method  of  lubrication. 

i'crL-  the  waste  comes  in  coutact  with  the  tire,  if  jiacked  hard, 

will  i^laze  and  cease  to  be  effective.     If  loosely  packed  it  will 

drawn   out   and    lost. 

(rude  oil   is   being  used   in   this  manner  on   thcHtinois   Cert- 

il    Ry.      A   piece  of   2-inch   tube    is    tlattened   at    one   eiul   and 

iiaped  to  the  coiUour  of  the  riaiiKe-      It   is  clami)ed  to  a  hinge 

!.!:;cket  so  that  the  weight   of  the  |)ipe  itself  tends  to  keep  it  in 

.  intact  with  the  Hangc.     The  tube  is  ])acked  with  waste  saturated 

A  nil   fuel  oil.     The  shape  of  the  opening  at  the  flaiige  is  siich 

1  \1U.K  \  la. 

KsTiMATED  Savini;  BY  UsE  OF  Driver  Flanoe  Lcbric.vtors  o.v  Forwak[> 
Drivers  of  Mocxtain  Engines,  Southeh.v  P.^cific. 


I. 


.3, 


10. 


Total  mileage  of  ten  selected  engines  before  application  of  flange 

lubrtcators:  from  Januarv-  1.  1906  to  date  of  application     ...    •    629,703 

Total  cost  of  tire  attention,  from  January-  1,  1906  to  date  of  appli- 
cation of  flange  lubricators $6,108.00 

Cost  of  tire  attention  per  mile  run,  before  application  of  flange 

lubricators 8.0097 

Number  of  times  tires  were  changed  from  Januari'  1.  1006  to  date 

of  application  of  lubric'.itors,  including  tire  turning ','7t 

.Vverage  mileage  per  change  of  tire,  Inifore  application  of  lubri- 
cators   S,S69 

Total  actual  mileage  of  ten  selected  engines  since  application  of 

flange  lubricators : .       421, .513 

Averape  mileage  per  change  of  tire  since  application  of  flange 

lubricators 42.151 

Cost  of  tire  attention  |)er  mile  run  after  application  of  flange 

lubricators 5.002041 

Percent  of  increase  in  mileage  per  change  of  tire 375 

Percent  of  deoreitse  in  cost  of  tire  attention  per  mile  run.  . . .  ^ . . . .  79 


t')'J  Consolidation 
Kngines. 

.\verage 

Mileage 

per  engine 

per  mouth. 

Total 

Mileage 

per  Year. 

Cost  per 
-Mile  Run. 

Total  Cost 

of  tire 

attention 

One  Year's 

Service. 

IVforc  application 

After  application 

2491 
2635 

2.062,.>4S 
2,1S1,7.S0 

$  0097 
.(H12041 

$20,006.72 
4.4.53.01 

Kstimated  saving  eflfect- 
ed  on  mileage  obtain- 
ed with  flange  lubri- 
cators based  on  cost 
per  mile  before  use  of 
same 

■ 
.  . 

2,1S1.780 

."4.0076.59 

$16,710.2.5 

lh;it  theSvaste  will  mn  i)e  in  contact  with  ihc  tire.    This  device 
is  being  used   to  a   limited  extent  on   Pacific  type  engines  with 
little  ap])areiil  beiielit.     It  is  not  reliable  in  cold  weather. 


virv 


Ihe  Canadian   I'acilic  has  e\i)orimeined  with  ;i  svplioti  lul)rica- 
iT  usiiii.:  engine  oil,  Init  this  has  proved  inefiicieni  and  has  been., 
.ibandoned   lor  the   fuel-oil  lubricator.  .        ' 

-Another  simple  device  has  been  applied  to  six-wheel  switch 
iiigines  in  the  Chicago  yard  of  the  Santa  I'e.  It  is  simply  a 
iiluck  of  wood  resting  upon  the  tire  and  grot>ved  to  til  the  flange. 
•  \  wasie-lilled  cavity  contains  engine  oil  which  feeds  through  a 
•'s-iiich  hole  t<)  tiie  liange.  Tlie  1)lock  is  loosely  anchored,  and 
is  usurdly  .iiiplied  to  foiward  and  back  drivers. 

Ihe  Chicago,  Rock  l.sland  &  Pacilic  Ry.  ba>  ten  Pacillc  arid 
three  consolidation  locomotives  arranged  with  i>ip>iig  to  carry 
water  from  the  tank  noz/.les  spraying  against  the  leading  drivers. 
This  means  of  lubrication  is  of  very  limited  service.  The  pipes 
'un  horizontally  .doim  the  engine  tranie--  and  cause  trouble  by 
freezing  during   winter   weather. 

The  Pemisvivar.ia  R.iilroad  has  ma<le  vise  of  exhaust  steam 
iiom  the  air  puiup,  with  what  success  we  areiiot  informed. 

Of  the  lubricators  described,  all  are  itj  very  limited  use  except 
!hns<>  using  crude  oil.  ; 

I'laii.ge  lubric.ition  on  the. Santa  Fe  has  been  developed  to  its 
.l)resent  state  after  experiments  covering  the  use  of  n>ost  of  the 
sim))le  devices,  such  as  swabs  of  oil-saturated  waste,  water-jels 
"perated  frfim  the  injectors  and  the  block  type.  These  have  all 
t'lTved  to  be  in  some  manner  unsati.-factory.  In  using  llie  simple 
^v«al>  difricnlty  was  fouii<l  to  keep  it  against  the  flange  and  the, 
w.iste  w.is  frequently  lost.  \\lie;i  forced  :igainsl  ihe  wheel 
with  surticient  ))ressure  to  insure  constant  contact  the  pipe  was 
'ai,idly  worn  awav,  sufticieiit  heat  often  being  genemted  to  ignite 
'bo  waste.  The  water  jet  caused  clogging  of  the  srmd  pipes 
U  ater  ;ind  eiidne  oil  have  both  proved  too  light  to  satisfae- 
'"lily  resist  the  acticii  of  centrifugal  force,  being  thrown  away 
'rom  the  throat  of  the  flange  before  reaching  the  rail.  It  has 
I'een  found  tli.il  tlie  wood  block  lub-ricator  sjjreads  oil  over  the 
lire  tread  and,  consequently,  tends  to  cause  slippii;g  of  the 
drivers.  •  v-> .":  v-;  .; 

Crude  oil  is  now*  iti  general  use  for  flange  Ittbricatioh  on  the 
Santa  Fe  Svstem.     Oil  from  the  Kansas  held  has  not  been  foutid 


iieavy  enough  to  properly  adhere  to  the  flange,  but  that  from 
I '.akerslield,  California,  whidi  is  ijgu:  used,  lias  proved  very 
satisfactory.. ^':- ■':-:    :,-,  i":i :':  ■.:■::'   ■':,  y'^'C:  r^:]:^  .\'-:'\:-:''-,:.  ;■ 

Experience  indicates  that  the  dcliven-  of  a  proiier  hthricant 

to  the  flaiit;e  will  reduce  the  wear  of  IkhIi  flange  and  rail.  Ihe 
committee's  information  is  contined  largily  to  the  risuits  ol>- 
ta.ined  by  lubrication  witii  crude  oil  California  crude  oil  c<m- 
tains  a  iiigh  pcrcenias-e  of  petroleum  aspliait.  \\  lien  <le!ivere<l 
to  the  rail  by  the  driving-wheel  flange,  it  form>-  a  thin  coating 
of  paste  on  the  inside  of  the  ball  of  the  rail  which  does  not  run 
or  siuead  over  the  top.  When  all  engines  on  a  divisiou  arc 
e(|uipped  with  lubricators  the  tails  v.u  the  outside  of  curves  will 
become  tluis  coated  and  friction  will  be  reduced  on  rdl  wheels 
passing  over  the  track.  The  resulting  rediKiion  in  flange  wear 
is  noticeable  on  both  passenger  and  freight  car  wheels,  bin  data 
is  available  for  locomotive  driving  wheels  and  lender  truck 
wheels  only.  It  necessarily  follows  that  train  re«;istance  is 
much    reiluce<l   on    curves. 

Reference  has  already  been  made  to  the  losses  due  to  flange 
wear  m  Tables  111  and  IV.  The  record  of  .Vtlantic  type  loco- 
motives referred  to  in  Table  111  is  a  good  illustration  of  the 
servic'.'  of  ilange  hibrie.ition.  These  loconwtives  operalijvg;  on 
the  Atchison,  Topeka  &•  SaiUa  I\  Railway  .averaged  four  months 
with  ;:  mileage  of  iS.()00  iKlween  tire  turning  due  to  worn 
flanges.  The  oivision  io  which  they  were  assigned  inclixles  a 
large  .-mount  of  curved  track  and  to  increase  the  mileage  lietween 
tire-turning  flar.ge  lubricators  were  applied.  Since  their  ad-^p- 
lioii.  tires  on  the  sruiK-  locomotives  remain  in  service  alwul 
thirteen  n^onths.  wluii  il  becomes  necessary  t-o  tuni  tli.-m  l>c- 
cause  of  tread  wear.  During  this  period,  the  en-jines  will 
.•■■verage  a  total  service  of  60.400  mile>>.  It  must  be  added,  liow- 
ever.  that  at  about  the  time  lubricators  were  applie<l.  a  grade 
revision  coimnenced  and  the  curvature  has  since  bee.i  reduced 
on  the  division  over  which  these  enigines  were  operated  Itut 
this  was  not  coinpleted  six>n  cnougl-.  to  have  any  marke<l  effect 
in  the  saving  which  was  immediately  apparent  after  ai  'dying 
lubricators.  -  j        ;.    ^' 

The  block  Inbricaf'or  prcvion.Sily' descrii)ed  applied  to  <si.\-w4:eel 
switch  engines  has  extendc<l  the  period  between  turning  for 
flange  wear  in   some  cases  from  two  months  to  one  year. 

On  the  Xew  .Mexico  Division,  a  65-mile  section  of  which 
has  j88  curxes  of  6.  X  and  10  degrees,  it  was  found  impo>sil>le 
to  keep  engines  of  tlie  Santa  he  type  in  service  for  more  than 
18.000  to  JO.ooo  miles.  .After  one  of  these  locomotive^  had 
made  this  mileage  flangis  were  so  badly  wwn  that  it  was  neces- 
sary to  rentovf  all  wbiels  and  turn  the  tires  or  shift  them 
from  one  p.iir  of  wheels  to  another  At  the  present  iinu  with 
lubric.itors  applietl  they  are  making  as  high  a-  35.000  1<.  40.000 
miles  between  shoppings  with  no  evidence  of  flange  cutting.  On 
f\icilic  type  locomotive.-  operatine  through  ihe  same  ter'-itr)ry 
the  dilYerence  is  even  greater.  Theinileage  formerly  obtained 
was  about  j;.ooo  to  30.000.  which  has  been  incieasecl  to  75000 
to    100,000  miles,  with   flanges   still   in   goi>d  condition.     Tb'j   per- 

"   TABLE  VI. 

Tender  Tbuc;  Wheels. 

Saving  Ekfected  by  Use  of  Driver  Flange  Lcbricatohs  on  Forward  IJkivebs 
OF  Moi'NTAiw  Engines,  Southern  Pacific. 

Total  mileage  of  ten  selected  engines  before  appUcstion  of  flange  lubri- 
cators, from  January  1,  1909,  to  date  of  application 629,703 

Number  of  pairs  of  tender  truck  wheels  changed  from  January  1,  1909, 

to  date  of  application  of  flange  lubricators . ; 148 

Mileage  per  change  of  tender  truck  wheels 3.5L7 

Kstimated  cost  to  change  one  pair  of  tender  truck  wheels. .  .«-V. ,-. . . . .  S  1,5  5.5 

Cost  of  tender  truck  wheel  tire  attention  per  mile  run /. , V.".    ,  00442 

N  amber  of  pairs  of  tender  truck  wheels  changed  from  date  of  appli- 
cation of  flange  lubricators  to  December  31,  1908 9 

T0t.1l  mileage  of  engines  from  date  of  application  of  flange  lubricator.- 

to  December  31,  1908 169,029 

Miles  run  per  change  of  tender  truck  wheels 18,837 

Percent  of  increase  in  mileage  per  change  of  tender  truck  wheeb 4.33  59 

Cost  of  tender  truck  wheel  tire  attention  per  mile  run.  .:..•..;.-...,.•-•.  •  •  00082 

Percent  of  decrease  in  cost  of  tire  attention ^  I . . .  .^  .,. . . . .  ^l  43 


09  CONSOLIDATEI) 

Engines. 

Av-erage 

Mileage 

per  month 

per  engine. 

Estimated 

Total 
mileage 
per  year. 

E.«tiniated 
-,                         Total  c<»st 
'.f  P*'''        of  tire  atten- 
•^•'''^"."      -   tion  one  year 
»  V  ,!.'                service. 

Before  application 

After  application 

2,491 
2,559 

2,062,548 
2,US,852 

$0042       j      S9.116  46 
(W082             1.7.37.46 

Amount  saved  by  use  of 
lubricators 

56,304 

$7.3-9  00 

fonTianec  of  Inbficators  has  hcciT  closely  w;.icbed  in   lius  teiri 
tory.      There    arc    inst.inces    where    lubrication    has    not    entirely 
•^lopped    flange    wear    because    of    the    difScultv     experienced    :\i 
gei;ii\g  eiigjiieers  to  give  the  lubricators  proper  attention. 
There  are  no  data  on  the  Santa  Fc  to  show  the  exact  increase 
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AMRRIC.W    EXGIXKER    AND    RAILROAD    JOURNAL. 


A'ugCst.  1'.)1  I 


in  tlu-  lit'i-  of  rails  on  curves  cffoctcd  hy  tlu>  llanj;t'  oilors.  On 
till- .Ww  Mexico  Division,  with  loo'f  of  the  locomotives  iqiiiijpeil. 
At  lias  been  estimated  tiiat  tlierc  has  heeii  an  increase  of  aiH)ut 
•.wo  months  in  the  life  of  rails,  that  previously  required  chani'- 
ing  about  every  thirteen  niontiis.  Tliis  is  an  increased  life  of 
T5  per  cent.  In  territories  wliere  no  fisures  are  availa1)le.  it  is. 
however,  tlie  opinion  of  all  oiiicials  th.it  the  tianiie  oiler-;  have 
materially   decrca.sed    rail    wear. 

TABLE  VI 1. 
Recokd  of  We.^r  of  Flanoks  in  Connection  with  Test  op 
Chic.\go  Fl.\noe  Oiixrs. 

N.  &  W.  Rv. 

Eqi'IPPeo  with  Flange  Oiixhs — Engines. 


En- 

In  Service. 

Wear  of  Flanoes. 

Average 
Wear 

cine. 

Mileage. 
From             To 

•Max. 

Min.          Avge. 

per 
10,000 
Miles. 

10(M 
1005 
1006 

6-29-09 
7-17-09 
8-6-09 

11-11-10!  49,256.   . 
8-29-10  :  4:1,634... 
8-22-10.1  38,938... 

R-1  .36" 
L-1  .27" 
L-1  .22" 

L-1  .04"     .170".. 
R-1  .07'     .156".. 
R-1  .02"      120".. 

.034- 
.036" 
032" 

Average  of  engines. 


. 155"       . 034" 


Not  EgripPED  with  FLAN<iE  Oilers— Engines. 


100  0' 

1007 

1009 


8-4-09..  8-12-10 
7-23-09  !  8-11-10 
9-15-09  I  8-18-10 


36,728.  .  R-1  .30*  L-3  00"  I  .148' 
40,251.  .  :  R-1  27"'  L-3  .03"  14.3" 
35,628...  ,   L-4     11"     R-3  .02"     .066" 


.040" 
.035" 
.018" 


Average  of  Engines. 


151"       031" 


Tank  Steel  Wheei>3  behind  Engines  with  Oilers. 


1001 
1005 


R-1    51" 
L-3  .42" 


L-2    02" 
R-3  .03" 


.2207".     .042" 
.17'...     .039" 


.\vprage  of  both. 


.196" 


.041" 


Tank  Steel  Wheels  behind  Engines  Without  Oilers. 


1000 
1009 


i  R-3  .31" 
i  L-3  .17" 


R-4  .00" 
R-4  .00" 


I 


.10". 

.20". 


.054" 

.028" 


Average  of  both  .  . 

150"        Oil" 

Oil. 

Engine. 

Used  Gal. 

Price,  Gab 

Cost  per  10,000 
Miles. 

1004 

42 
40 

48 

$0.23 
.25 
25 

$2  15 

1005 

2.29 

1006 

3  OS 

The  Southern  Pacific  has  -athered  data  showing  the  savmg  n\ 
tirt  attention  effected  on  consolidation  locomotives  in  mountain 
service.  The  average  mileage  per  cli.inge  of  tires  has  been 
increased  from  8,869  to  4-M51.  'Ik-  cost  of  tire  attention  being 
thereby  decreased  70  per  cent.  The  miles  ycr  cliaiige  of  tender^ 
truck  wheels  has  been  decreased  in  still  greater  proportion.  Irotii 
}5i-  before  the  adoption  of  lubrication  it  has  been  extended 
to  18.837.  with  a  decrease  in  cost  of  tire  attention  of  81.43  per 

The  effect  on  wear  of  rail'^  has  been  no  less  marked.  \\  here 
rails  on  8-degree  and  io-degree  curves  would  last  only  about 
eight  or  ten  months,  conservative  Tigures  place  the  life  since 
general  application  of  flange  oilers  at  about  tliree  years. 

It  is  a  fact  that  any  device  not  directly  necessary  to  the 
operation  of  Mie  locomotive  must  perform  its  function  with 
vcrv  noticeable  results  before  winning  the  approval  of  the  engi- 
neer Flange  lubricators  on  the  Southern  Pacific  have  become 
a  necessary  V-irt  of  the  locomctive  equipment  111  moun'ain  terri- 
tory When  not  workinu  properly  engineers  comiilani  senously 
unt'ii  they  are  repaired.  Locomotives  ride  easier  and  smoother 
.iround  curves,  without  the  tendency  to  climb  the  rail  wlucli 
is  evident  when  flanges  run  without  lubrication. 
"  On  the  Wabash  Pittsburc  Terminal  Ry.  before  the  application 
of  lubricators  the  average  time  t)ctween  shop])mg  tor  sh.arp 
flanges  was  eight  months.  A  ten-wheel  freight  engine,  worknig 
OK  a  section  havinc  maxinnim  curvature  of  it  degrees  _'t<  nrn- 
utcs  world  no^  run  three-  months  before  developing  flange  wear 
to  such  an  extent  that  tires  liad  to  be  turned.  Since  applying 
the  h'bricator  this  engine  working  on  the  same  section  of  the 
-o'd  was  nut  twentv  months  before  shopping,  wh.cn  iircs  were 
tuincd  f'.r  tread  wear.     Since  the  application  to  all  locomotives 


there  has  been  no  occasion  to  turn  tires  for  flange  wear.  It 
!ias  stopped  almost  entirely  on  wheels  to  which  the  oil  is  deliv- 
er.'d,  .111(1  oiling  the  drivers  materially  decreases  the  wear  on  en- 
gine-truck wheel  flanges.  In  some  cases,  oil  has  been  applied  to 
the  trucks  where  wear  was  unusually  excessive.  Mallet  loco- 
motives showed  some  signs  of  cutting  the  front  flanges  on  the 
low-pressure  engine.  Hy  plugging  the  nozzles  leading  to  the 
\nicU  drivers  on  this  engine  and  delivering  the  same  amount  of 
oil  tli.-:t  was  previously  used  on  both  pairs  to  the  front  wheels 
the  cutting  has  been  reduced  and  it  has  been  found  that  the  othei 
wheels  are  .sufiiciently  oiled.  In  addition  to  the  dip-ct  bencti: 
to  the  locomotive,  there  has  been  a  decrease  in  the  wear  of 
switch  points  and  rails  on  curves,  as  well  as  a  decrease  in  the 
number  of  derailments.  Flange  wear  has  also  been  reduced  on 
lender    truck    wheels. 

The  Atlanta,  Birmingham  &  Atlantic  Ry.  has  obtained  as  high 
as  50,000  miles  out  of  locomotives  that  ran  only  13,000  to  15,000 
miles  before  lubrication  was  adopted.  A  ten-wheel  locomotive, 
weighing  130,000  pounds  on  drivers,  in  making  18,598  miles, 
had  cut  the  front  flanges  very  badly.  Owing  to  the  rush  of 
work  it  was  necessary  to  keep  the  engine  in  service  if  possible 
.\  lubricator  was  applied  and  the  engine  again  placed  in  service. 
.\fter  making  34.495  additional  miles,  the  flanges  showed  no 
further  wear.  The  tires  were  shifted  and  the  engine  again 
put  into  service.  The  Elliott  system  is  in  use  on  this  railroad, 
riie  cost  of  oil  has  hern  about  3  cents  per  100  engine  miles. 

The  Norfolk  &  Western  equipped  four  consolidation  loco- 
motives with  lubricators  and  compared  them  in  service  with 
three  others  of  the  same  type.  The  data  obtained  are  presented 
in  Table  VIT,  which,  sliows  for  each  engine  the  wheel  having 
maximum  wear,  the  wheel  having  minimum  wear  and  the  av- 
erage for  all  wheels,  which  is  reduced  to  wear  per  lo.oco  miles 
for  the  purpose  of  comparison.  The  average  wear  per  10,000 
miles  averaged  for  the  three  locomotives  without  lubricators 
is  slightly  less  than  the  same  quantity  shown  for  three  engines 
with    lubricators. 

.\  service  test  of  a  yard  engine  was  made  on  the  Kansas  City 
Termiii.il  Ry.  The  y.nrd  where  this  engine  worked  is  so  located 
that  the  front  and  back  flanges  on  the  left  side  of  the  engine 
became  worn  to  such  an  extent  that  the  engine  began  to  climb 
the  rail  after  being  in  service  about  three  months.  It  was  then 
neccs.sarv  to  change  tires.  The  engine,  enuipped  with  a  flangi' 
oiler,  was  put  in  service  with  a  new^  set  of  tires  and  remained 
in  service  under  these  conditions  over  a  period  of  thirteen 
months,  when  it  was  .chopped  for  other  repairs.  The  flanges 
were  still  in  good  condition.  The  results  obtained  were  made 
possible  by  the  careful  attention  ihe  lubricator  is  reported  to 
liave    received    from    the    engineer. 

The  foregoing  instances  indicate  the  service  of  flange  lubri- 
cation unde-.-  some  of  the  worst  conditions  affecting  fl.inge  wear 
reporied  to  the  committee.  Further  data  arc  presented  in  Table 
VTTT.  Opposite  the  initials  of  the  railroad  reporting  is  indi- 
cated the   benefit   derived   from   flange  lubrication. 

J'>isn(Ssio!!.--^n  view  of  the  very  excellent  paper  pre:.cnted 
'n-  Mr.  Ha:g  it  would  appear  that  this  timely  subject  should 
have  been  accorded  a  more  general  discussion.  T.  O.  Sechrist 
(C  N.  O.  &  T.  P.>  said  that  before  flange  lubricators  had 
been  introduced  on  his  road  the  average  mileage  before  tires 
had  to  be  ciian^ed  was  12,000,  but  it  is  now  possible  to  attain  as 
bigli  as  80,000  miles.  The  Chicago  lubricator  is  in  use  there, 
with  asphaltuni  crude  oil  ae  a  base,  in  connection  with  the 
lubiicator. 

F.  F.  Caincs,  (Cent,  of  C,.\.)  mentioned  that  he  is  getting 
very  good  results  from  the  Ohio  lubricator,  also  using  crude 
asphaltuni  v.s  a  base,  and  is  of  the  opinion  that  this  device  is 
the  best  for  the  purpose.  This  view  was  also  sh-'red  by  G.  A. 
TTancock  (St.  L.  &  S.  F.V  Tn  closing  his  paper.  Mr.  H.aig.  re- 
plying to  a  question  of  F.  W.  Pratt  (C.  &  N.  W.)  in  regard 
to  the  application  of  fl.-nige  lubricators  to  trailing  wheels,  said 
that  none  such  bad  been  applied  direct  as  yet  on  the  Santa  Fe, 
but  there  is  every  indication  that  the  flange  lubric-dor  lengthens 
the  life  of  liie  trailer  wheels  by  spreading  oil  on  liie  liall  of  the 
rail  The  effect  has  also  lieen  observed  under  the  tender,  and 
to  some  extent  oti  the  wheels  of  ;le  cars.  The  effect  of  slip- 
ping is   not   serious. 

SMOKE  PREVENTING  DEVICES  FOR  FIRING  UP  LOCO- 
MOTIVES AT  TERMINALS 


Committee :— E.  W.  Pratt,  Chairmnn ;  J.  C.  Mengel,  R.  W.  P.ell. 
J.   P.   Kilpatrick.  F.  F.  Jones. 

The  various  reports  and  the  experience  of  the  individual  mem- 


Dcrs  of  the  committee  would  lead  to  the  following  recommenda- 

li(Mis: 
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TABLE  yill. 
Efj-ect  of  Flange  Lubrication. 


RAIKROAn. 

Flangk  Weak 
Stopped. 

Tires  KrN 

TILL 

Tread  Wears. 

Miles  or  Time  in  Service. 

No. 

Engines 

Eqiipped. 

Before  Lubrication. 

After  Lubrication. 

C.  R.  L  &  P 

Much  reduced. . 

Much  reduced. . 

Yes 

Much  reduced. . 

Yes.  .■;■.;.;■.;';-.'. .  . 
Yes 

Yes. .  i  j . . . 

Yes.^v-; :';. . . . 

Yes.. :. ...;.;...  V 

*.  .  ..;.".'•..•■,';...' 

Ycs.::i:}.l::.... 

Yes 

;         rOiie  2-6-0 

[3  or  4  mdnths 

14260  

Pass.  Engine. 

12  months 

23514 

2 

B.  &  L.  E 

S.  P. — Sacramento  Div 

S.  P.— Salt  Lake  Div. .,...-,... 

A.  B.&A Hv  ....... 

C.  &  S. — Narrow  Gauge 

-...,.:,.  v.^. :■;,;;; See  Ta 

JRoad— 13,000  tolS.OOO 
\Switch— 3  to  4  months. 

6  months . . . > ..... . . . 

3  months. . . . .  '.'■'. ..... 

ble  V. 

50,000 ...Vv-. - 

14  months. .  .    ,V. : . . . 

^General  repairs, 

[12  months           

49" "■ 

}    - 

!           4 

Yes 

Yes.. 

/ 

W.  P.  T 

JGeneral  repairs, 

\20  months    

}    '* 

Yes........... 

Yes.  .j.-.v.. :■.■■.,.. . 
Yes.........    . 

Yes.,.,..,..    . 

Yes......:.... 

Yes 

f                           Some  I 
\6  weeks...... i.i 

1  o»U00. .  .  .  <^, .>'.;'-.. ". .  .  . 

/      t    " 

1 4  months           

L.  S.  &  M.  S.— Yard  Engines. . . . 
H.V 

nstances. 
6  months. .ii«.i-.> ;*'. - 

8  months 

)     ^ 

(        20 

Yes 

Yes 

I 

Santa  Fe — Coast  Lines 

i  Tread  wear  life 

/Pass.— 25,000  to30,000 
iFr't— 18, 000  to  20,000. 
/                            .4-4-2 
[18,600... .i'^..;'..:.. 

60,000.  .: . . ........ ." 

Full  life 

240 

Santa  Fe— N.  Mex.  Div.. . . 
Santa  Fe — East.  Lines 

Yes 

Yes 

Reduced 

Reduced 

Reduced 

Reduce<l 

Reduced 

No 

Yes.........    . 

Yes 

75,000  to  U)0, 000 

35,000  to  40,000 

type. 

60,400 

120 

No 

i 

30 

Santa  Fe — Gulf  Lines 

7.5,000  to  80.000 

f 50,000  to  75,000 

iSame  cases  lOO.OtW. . . . 

About  8  months 

inc. 
mo. 

.-,'••■•:••   •  - '  •   •  • 

Santa  Fe — So.  West.  Lines 

Not  always.  .  .  . 

No...—  /;..-... 
Applicati 
Applicuti 

No 

See  Table 
Experience 
and  Engine  Oil 

10,000  to  25,000 

About  0  months. .. ... 

on  too  recent  to  detenn 
on  too  recent  to  determ 

vi.  and  Figure  18L 
limited.          .::':'^[f;'~,     •': 
Unsuccessfu'.. 

■» 

T.  R.  R.  Ass'n  of  St.  Louis 

M.  Ry  .of  St.  Louis 

E.  P.&S.  W 

P.  R.  R.— West  Penn.  Div  ...    . 

i 

2 

4 
40 
13 

N.  &  W 

No 

4 

LC 

C.  P. 

No 

Hard  Grease 

Few 
F<'W, 

♦Tires  were  turned  for  tread  wear  before  lubricators  were  applied.  ■:        '    : 

tData  apply  to  engines  in  pushci;  serviro.     Increaswl  life  partly  due  to  di>itrihnti*inrof  wear  ■prodtiretl  by  fuming  thr  enginrs 


BOILKR  CONDITIONS  BEFORE  FIRING  UP. 

I'irst. — The  best  results  are  obtained  by  filling  up  locomtive 
bnilcrs  wilh  hot  water  previous  to  firing  up;  the  temperature  re- 
port ed  varying  from  iio°  F.  to  over  200°  F.,  the  higher  being 
preferred  on  account  of  aiding  combustion  and  lessening  the  time 
required  to  raise  steam  in  the  boiler, 

ISccond. — ^\'llere  hot  water  is  not  available,  the  temperatiire  of 
water  in  the  boiler  may  be  raised  by  injecting  live  steam  below 
the  water  line;  but  on  account  of  tiie  loss  of  time,  the  heating  of 
the  water,  either  before  or  while  the  boiler  is  being  fdled,  is  rec-; 
oinmended. 

IXnt'CEI)   I)R.\FT. 

Third. — Two  roads  reported  the  use  of  large  fans,  connected 
with  the  smoke  jack  above  the  roundhouse  roof,  as  a  means  for 
producing  draft.  One  of  these  roads  advises  that  this  device  was 
used  and  tested  for  a  considerable  length  of  time,  but  was  found 
".msatisfactory  and  abandoned.  The  other  road  is  still  experi- 
menting along  this  plan  in  connection  with  a  "smoke-washer," 
and  is  not  yet  ready  to  report  upon  its  results  except  as  to  its 
difficulty  in  the  maintenance  of  the  plant — the  metal  parts  having 
been  eaten  out  several  times  during  the  year's  experiments. 

All  other  roads  report  the  use  of  a  roundhouse  steam  blower 
and   the  locomotive  l)lower  used   exclusively.  ,    .  :: 

METHODS    OF    FIRING    UP.  ■   . 

Fourth. — From  the  reports  it  would  appear  tliat  almost  every 
combination  of  wood,  fuel  oil,  shavings,  cobs,  coke  and  bituminous 
coal  had  been  used,  with  more  serious  objections  to  some  than 
others.  Several  roads  reported  extensive  trials  of  coke,  but  its 
use  lias  been  almost  entirely  abandoned  because  the  ashes  and 
gases  emitted  from  tiic  smoke  jacks  are  much  more  objection- 
able than  smoke  when  roundhouses  are  located  near  viaducts 
or  Iiigh  buildings :  furthermore,  it  is  almost  impossible  for  em- 
ployees to  work  in  the  roundliouse  when  engines  have  to  be 
moved  from  under  the  smoke  jacks  to  do  necessary  work,  and 
also  the  cost  of  coke  is  greatly  in  excess  of  other  fuels  in  most 
sections   of   this   country. 

While  the  smoke  from  wood  varies  considcralily  in  accordance 
\vitii  the  size,  quality  and  amount  used,  still  it  is  more  generally 
<niployed  for  kindlins  fires  than  any  other  fuel  where  the  greatest 
effort  is  being  made   to  prevent   smoke  at  such  times. 

APPLY  BITUMINOUS  COAL  C.ARrFULLV.  7^  .     • 

Fifth. — The  plan  of  raising  steam  to  nearly  working  pressure 
'>y  means  of  wood  or  coke  alone  has  been  tried  by  many  roads, 
but  abandoned  when  it  was  found  that  the  same  results  could  be 
'>l)tained  by  adding  bituminous  coal  carefully  to  the  wood  fire 
iiftcr  tlic  temperature  in  the  fire-box  had  been  somewhat  raised. 


Sixth. — In  general  the  conclusion  is,  that  although  there  are 
many  devices  for  reducing  the  amount  of  smoke  from  locomo- 
tives after  steam  is  raised  and  engines  are  working,  and  while 
it  :s  possible  by  great  care  and  attention  on  the  part  of  the  round- 
house force  to  reduce  the  amount  of  smoke  emitted  during  this 
period;  at  the  same  time  we  find  no  practical  way  to  entirely 
eliminate  all  smoke  while  firing  up  locomotives  at  terminal.-. 

Discussion. — This  subject  proved  to  be  of  much  interest.  It 
was  brought  out  that  the  smoke  prevention  ordinances  are 
now  becommg  quite  general,  and  in  many  quarters  may  be 
designated  as  unduly  severe.  It  was  fully  brought  out  in  this 
discussion  that  althougli  objectionalile  in  many  ways,  wood  is 
about  the  only  material  which  can  be  employed  for  firing-up 
to  reduce  the  emission  of  smoke  to  a  minimun?.  \V.  E.  A. 
Henry  (Penn.),  J.  \\  .  Fogg  (B.  &  O.),  R.  D.  Smith  (B.  &  A.), 
C.E.  Chambers  <  C.  of  N  J.),  recommended  this  practice  and 
are  using  it.  The  replies  of  the  committee  in  general  indicated 
where  wood  was  rather  scarce,  the  use  of  old  ties,  aiid  es- 
pecially scrap  car  wood  was  in  particular  favor."  ■•-'' 
■■■';  R.  D.  Smith  mentioned  that  the  installation  of  hot  water 
washout  and  filling  systems  at  the  important  terminals  of  his 
road  has  considerably  lessened  black  smoke  due  to  the  shorten- 
ing of  the  process  of  firing-up.  He  believed,  as  did  several 
other  speakers,  that  careful  supervision  O'.er  the  operation  and 
intelligent  haiidiuig  i&  of  aiaterial  assistance  t9ward  the  end 
desired; '-->■;■  ';\V  ■'    ./?  ■''■'^■;"'■■^V^'"^•'■^  .'■,-;  ■•:'■;•'••.■■• 

T.  H.  Curtis  d..  &■  N.'J  commented  on  the  failure  of  a 
smoke  washing  device  v.hich  had  been  recomtnendcd  by  the 
smoke  department  of  Louisville  and  installed  in  a  roundhouse 
on  that  line.  This  device  consisted  df  a  Jduct  connecting  the 
smokejacks  to  a  fan,  and  from  there  tn  a  large  tube,  mto  which 
was  ipjcctecl  a  spray  o'  water,  and  the  washing  of  ihe  smoke 
precipitated  the  carbon,  making  the  smoke  nuich  less  object ion- 
abkv  It  proved  impossible  to  maintain  ihe  device  duo  to  the 
combination  of  gases  and   moisture,  and  it  was  abandoned. 

K.  W.  Pratt  (C.  &  X.  \\'.).  in  connection  with  smoke  wash- 
ing, mentioned  that  experiments  are  still  under  way  in  that 
direction,  but   added   that   in   order   to   reduce  the  concentration 
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of  ihe  sulphuric  acid  in  tlie  water  thai  is  used  to  wash  the  smoke 
it  n-cjuircs  ahout  halt  a  million  gallons  i)or  day,  which  at  seven 
cents  a  tlionsand  gallons  represents  abovit  $35  per  day  for 
water. 

REPORT  OF  COMMITTEE  ON  BEST  CONSTRUCTION 
OF  LOCOMOTIVE  FRAMES 


Committee:— II.  '1".  Mentley,  Ciiairman  ;  F.  J.  Cole,  L.  H.  Fry. 
G.  S.  Edmonds,  E.  1).   Bromier. 

The  committee,  called  upon  to  make  a  repcjrt  on  Locomotive 
Frame  Construction,  has  given  the  subject  very  earnest  con- 
sideration, and  the  members  who  responded  so  fully  to  the 
numerous  questions  asked  furnished  valuable  data  for  the 
connnittte  to  work  from.  At  the  convention  in  1904  this  sub- 
ject was  very  ably  iiandled  by  a  strong  committee,  and  not- 
withstanding the  great  increase  in  size  of  locomotives,  the  com- 
mittee's recommendations  ^till  hold  good  and  the  frames  still 
break.    .^;    ■   - 

Cast  steef,  made  to  a  rational  specification,  careful  foundry 
manipulation,  adequate  and  suitable  annealing,  was  spoken  of 
as  one  of  the  remedies  for  frame  ))reakages  at  that  time,  and 
it  still  is  the  favorite  material,  if  properly  designed,  made  and 
annealed.  The  clip  binder  was  then,  and  is  now,  more  used 
than  probably  any  other  type,  the  bolt  and  thimble  style  having 
been  discarded  in  modern  practice  owmg  to  stretch  of  bolts. 

The  specifications  suggeste<l  by  the  Committtee  oi  Steel-cast- 
ing Mamifacturers.  and  submitted  to  the  Association  in  1904,  are 
as   follows : 

Material:  ^  .j8  carbo:i. 

...              1        ,1      .     1  (OS  pho?p!i«in'.s. 

.\cid    open-hearth    steel ,  ^.  [^ip^\,., 

I  .to  mangai  ese. 
Frames  will   be   rejected  that   show : 
Less   than    ._>o  or   over   .35   carbon. 
Over  .06  phosphorus. 
Over  .06  sulphur. 
Over  .70  manganese. 
Tensile  strength  per  square  inch,  not  less  than  35,000  pounds. 
Elongation  in  2  inches,  not  less  than   15  per  cent. 
All   frames  to  be  annealed. 

After  seven  years  it  would  be  interesting  to  learn  from  tiie 
tmmliers  if  these  specilication-.  arc  entirely  satisfactor_\,  or,  if 
not,  what  changes  shouhl  be  made  to  make  tliem  so.  While 
the  breakage  of  a  frame  is  a  serious  handicap,  especially  during 
busy  seasons,  yet  the  work  of  repairing  has  been  simplified  so 
that  it  is  now  ]iossil)le  to  weld  them  in  ])lace  witli  tlicrmit.  oil. 
etc.,  and  what  used  to  be  a  two  weeks'  job.  when  ;dl  wheels 
had  io  be  removetl  and  frame  taken  to  l)lacksmitli  sIk)]).  can 
now  lie  repaired  in  iilace  by  dioi)i)ing  one  pair  of  wheels  and 
using  oil.  etc.,  and  engine  returned  to  service  in  a  few  days. 

CONCI.LSIONS    AND   RECdM  MKNn.XTIOXS. 

1.  That  frame  breakage  is  even  more  general  and  serious 
than  we  were  at  first  led  to  believe,  very  few  roads  being  free 
from  this  trouble.  The  longer  the  wheel  base  of  engine,  ordi- 
narih',  in  coni!)ination  with  a  roadbed  Iiaving  comparatively 
short  curves,  and  with  frames  jxiorly  designed  or  of  inferior 
metal,  or  engines  not  pro))erly  kejit  u\),  the  greater  tiie  trouble 
will  be  with  frames  l)reaking.  This  latter  factor  may  not  be 
reflected  until  after  the  en.gine  has  been  put  in  good  comlition. 
and  then  a  frame  may  finally  break  as  a  result  of  the  ])revious 
poor  condition  of  the  engine. 

2.  We   believe   that   with    frames    pro|)erly    (k<igned,    if    made 
of  a  good  (|uality  of  cast  steel,  tliorouglilv    aiine;iKd,  with   suit 
,'ible  cross  liracing  aiul  engines  kejit  up  in  reasonably  good  shape, 
breakage    wil'    j)ractically    be    overcome. 

,S.  I  fiat  a  casf-steel.  one-piece  frame,  jiroperly  designed,  of 
good  material  and  thoroughly  amie.iled,  is  better  tb.in  a  wrought - 
iron  frame,  because  of  the  difliculty  in  welding  up  the  large 
section  in  a  ]»erfcctly  satisfactory  manner,  and  also  hecause.  in 
A  easting.  l)osses.  lugs,  etc..  cm  be  adde<l  witliont  tlu'  necessity 
of  bolts  and  studs. 

4.  That  a  bar  frame  is  i)etter  tlian  a  plate  fr.ime.  this  being 
the  opinion  of  people  who  have  used  both:  the  ])late  frame 
causing  about  as  much  trouble  uitii  breakage  in  l-'.nrope  as  bar 
frames   do  in  this  country. 

5.  The  strap  binder  api)ears  to  be  the  favorite  form  of  t\ing 
frame  jaw-  toyether.  .ilthough  the  c.'ist-steel  box  binder,  with 
a<ljustable  wedges,  has  a  number  of  friends,  on  account  of  its 
simplicity  and  ease  with  which  it  can  be  handled.  The  toes  at 
base  of  jaws  should  be  of  snt'ticient  fkjjth  and  size  to  give  plenty 
of  metal  to  anchor  to.  whicliever  binder  is  used. 

6.  Cases  have  been  re|)orted  where  frame  breakage  was  di- 
rectly traceable  to  e.\pansiiin  of  boiler  not  being  prf)perly  taken 
care  of  l)y  tlie  use  of  -^litling  shoes;  these  shoes,  if  t()0  tightly 
fitted  or  cramped  in  bolting,  or  if  not  lubricated,  may  prove  un- 
satisfactory Snj)j)orling  boiler  by  means  of  \ertic;il  pla'e--.  if 
of   sufficient   strength,   provides  a   satisfactory   means   of   taking 


care    of    expansion    without    imposing    undue    strains    upon    tin 
frames. 

7.  We  would  reconuuend  to  steel  manufacturers  the  neces- 
sity of  making  a  study  of  locomotive-frame  casting,  and  the 
proper  annealing  of  same,  as  a  number  of  roads  are  using 
wrought  iron,  but  would  prefer  steel  if  they  could  secure  re- 
liable castings. 

8.  .\s  a  general  propositij)n,  frame  breakage  does  not  ordi- 
narily occur  until  engine  has  been  in  service  two  years  or  more, 
the  older  the  engine  the  greater  the  troulile :  we  have  come 
across  cases,  however,  where  they  have  broken  earlier  than  this 
on  account   of  flaws,   p<K)r   welds,  or  other  defects. 

ABSTRACT    OF    KKPLIE.S    TO    OL'ESTIONS. 

Tile  breakage  of  locomotive  frames  appears  to  be  very  gen- 
eral, from  the  nature  of  replies  received,  as  twenty-four  rep- 
resentative roads  out  of  twenty-five  stated  that  they  were  hav- 
ing trouble  in  this  direction;  one  road,  with  only  tifty-nine  en- 
gines, reported  no  trouble;  anotner  says,  having  some  trouble, 
but  nothing  serious,  wlnle  a  tiiird  rejjlies  tliat,  with  cast-steel 
frames,  considerable  difiticulty  is  experiencea.  The  absence  of 
frame  breakage  reported  by  the  Trinity  &  Brazos  Valley  Rail- 
way Co.,  having  fifty-nine  engines,  led  us  to  write  Mr.  Sea- 
brook,  the  superintendent  of  motive  power,  and  ask  if  he  could 
explain  wh_\  he  was  having  no  trouI)le,  and  also  to  give  us  the 
maximum  curvature  on  the  road,  and  will  quote  part  of  his 
reply : 

"We  attribute  our  success  in  preventing  frame  breakage  to 
roundhouse  attention.  The  engines  are  entirely  looked  after 
by  the  roundhouse  force.  Engineers  are  not  held  responsible 
for  the  inspection  of  engines  underneath.  When  an  engine 
arrives  at  tlie  roundhouse,  the  inspector  makes  a  very  thorough 
insj)ecti()n.  and  every  lK>lt  that  shows  any  indication  of  work- 
ing is  immediately  removed,  the  holes  reamed  out  and  a  new 
bolt  applied.  Whenever  it  is  possible,  our  practice  is  to  eiptii) 
each  bolt  with  two  nuts.  This  engine  inspector  also  looks  after 
the  setting  of  wedges  and  keying  uf)  the  rods,  reporting  the 
work  that  is  necessary  to  the  roundhouse  forem;m,  who  assigns 
the  men  to  make  the  repairs.  Ihe  age  of  engines  runs  from 
four  to  twenty-live  years;  the  worst  curve  on  road  is  9  degrees 
30  minutes." 

in  trying  to  analyze  the  cause  of  frames  breaking,  had  to 
look  to  the  methods  that  were  being  a<loi)ted  to  prevent  break- 
;ige.  and  found  the  difiiculty  was  being  solved  in  a  number  of 
ways.  The  binder  and  bolt  ap])ear  to  be  responsible  (when  not 
kept  tight)  for  considerable  trouble;  some  roads  report  that 
they  watch  this  very  closely.  Another  road  is  applying  new 
and  heavier  section  to  frames  that  are  breaking.  Reinforcing 
frames  and  lengthening  splices   is  reported  as  being  helpful. 

Where  wedges  are  not  kept  i)roperly  in  place  there  will  be 
nu>re  liability  to  frame  breakages  than  where  they  are  kept 
snug.  Splices  working  will  cause  strains  to  be  thrown  on  other 
parts  of  frame,  and  probably  cause  breakages.  Extending  the 
short  top-splice  back  over  the  front-pedestal  jaw  has  relieved 
some  roads  of  trouble.  The  adoption  of  the  Walschaerts,  or 
other  outsidi  gear  has  ]irobably  done  niori  to  overcotne  troul)le 
than  anything  else,  on  account  of  allowing  additional  bracing 
and  stronger  frames.  Some  roads  have  increased  the  thickness 
of  metal  in  both  rails  of  frames  and  have  applied  heavier  cross 
braces.  One  reply  indicated  that  the  movement  of  driving 
boxes  so  that  top  of  box  would  strike  the  frame  was  a  bad 
tiling  for  the  frame,  and  incidentally  would  think  it  a  bad 
tiling  for  the  engine  crew.  Revised  valve  setting,  so  as  to  re- 
duce compression,  is  reported  to  lie  helpful.  It  is  stated  that 
applying  iiammercd-iron  sections  has  also  overcome  the  diffi- 
culty. 

In  trying  to  find  how  long  a  fr;ime  iiiigh*  run  before  break- 
age, we  received  a  number  of  renlies  to  our  <|nestion  ;  "Mavc 
you  any  data  as  to  age  of  frame  at  time  of  breakage?"  and 
found  that  few  break.'iges  occnrred  in  Kss  tli.in  two  years  from 
date  engine  was  built,  but  after  that  the  breakages  became  more 
frequent  as  age  increased :  cast-steel  frames  appear  to  be  more 
unreliable  than  forged  frames,  some  of  the  latter  running  from 
four   to  eight  years  before  giving  troulile. 

On  some  roads  the  change  of  \al\e  gear  from  inside  to  out- 
side, when  accompanied  by  suitable  cross  bracing,  has  apparently 
overcome  the  difficulty,  but  in  other  cases  it  has  been  aggra- 
vated. It  is  our  judgment  that  the  larger  and  heavier  the  power, 
especially  on  crfioked  roads,  the  more  li.ibility  there  is  to  break- 
age. 

We  were  anxious  to  find  out  if  anv  iiartioul.ir  type  or  class 
of  engine  was  causing  more  trouble  than  others,  but  from  the 
replies  received  would  be  led  to  believe  that  all  of  the  heavier 
power  is  more  liable  to  breakage  than  tlie  lighter  engines,  which 
would  seem  to  indicate  that  the  strength  of  frame  has  not  in- 
creased in  the  same  ratio  as  the  power  of  the  engine.  The 
Atlantic.  P;icil'ic.  Mogul  and  Consolidated  types  seem  to  be 
giving  lots  of  trouble  on  the  different  roads,  and  engines  with 
inside  valve  gear  appear  to  be  more  troublesome  than  with  out- 
side gear ;  this  being  probably  due  to  their  age  and  the  larger 
luimber    in    service.      Cast    steel    and    wrought    iron    are    about 
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equally  used  for  frames,  the  former  breaking  due  to  poor  cast- 
ings, defects,  shrinkages,  etc.,  while  the  greatest  difficulty  with 
the  latter  is  in  getting  sound  welds. 

1  o  show  the  extent  that  frame  breakages  occur :  one  road  in 
the  United  States  had  thirty-nine  per  cent,  of  the  total  number 
of  engines  passing  through  the  shops  with  frames  broken,  so 
they  had  to  be  welded — those,  of  course,  being  bar  frames — 
whereas  one  English  road  with  i,545  engines,  having  slab  frames, 
had  over  ten  per  cent,  of  this  number  broken;  but  it  was  stated 
that  frames  could  now  be  welded  with  oxy-acetylene  in  two  or 
three  days,  whereas  before  it  used  to  take  them  several  months 
to  make  repairs. 

It  is  stated  on  excellent  authority  that  cast  steel  does  not 
have  as  great  life  as  wrought  iron  in  locomotive  frames.  On 
one  road  the  breakages  were  tabulated,  and  show  that  of  a  cer- 
tain number  of  engines  the  life  of  the  wrought-iron  frame  aver- 
aged 5.9  years,  as  compared  with  5.5  years  for  cast  steel,  and 
that,  on  account  of  the  great  difficulty  in  getting  homogeneous 
metal,  uniformly  annealed,  wrought  iron  was  preferred.  Frame 
splices,  as  a  general  proposition,  give  lots  of  trouble,  account 
of  working,  and  several  roads  are  now  using  a  front-frame  sec- 
tion which  is  welded  on  to  the  center  of  front  jaw  after  the 
old  part  with  splice  has  been  cut  off. 

One  of  the  members,  replying  to  the  question,  "Do  you  have 
more  frames  break  with  inside  than  with  outside  valve  gear?" 
was  fortunately  able  to  give  us  some  very  interesting  data  on 
a  large  number  of  Consolidation  locomotives,  all  built  about 
the  same  time;  of  228  with  inside  or  Stephenson  gear,  16  per 
cent,  gave  trouble  in  one  year  (November,  1909,  to  November, 
1910),  whereas,  with  the  Walschaert  gear,  of  172  passing 
through  shops  in  same  period,  18  per  cent,  of  them  had  to  have 
frames  welded,  and  it  is  probable  that  the  design  was  respon- 
sible for  this  condition,  as  we  understand,  since  then,  the  sec- 
tions have  been  increased  beyond  the  amount  that  is  generally 
recommended  by  the  locomotive  builders. 

We  find  that  a  number  of  roads  are  using  vanadium-steel 
frames  experimentally,  but  on  account  of  the  short  time  they 
have  been  in  service  it  is  not  possible  to  state  positively  results 
obtained.  One  road  reports  a  vanadium-steel  frame  broken  after 
being  in  service  eighteen  months,  and  another  in  four  months, 
while  another  states  that  two  vanadium-steel  frames  broke  in 
four  months. 

On  account  of  more  engines  with  inside  than  with  outside 
valve  gears,  and  because  of  their  greater  age,  it  is  only  fair  to 
assume  that  the  breakage  would  be  greater  on  the  engines 
equipped  with  the  Stephenson  gear. 

The  question  of  cross  bracing  has  been  given  considerable 
thought  by  your  committee,  and  it  was  found  that  it  was  pos- 
sible, perhaps,  to  have  the  frame  so  rigidly  braced  that  trouble 
would  occur,  but  that  where  a  bracing  was  used  that  permitted 
a  small  amount  of  flexibility,  it  was  better  for  the  engine,  as 
a  whole,  and  the  frames  in  particular.  It  is  recommended  in 
cross  bracing,  that  ties  be  fastened  full  length  of  pedestal  jaw, 
vertically  on  rear  pedestal,  of  each  driving  wheel,  or  as  close 
an  equivalent  to  this  design  as  governing  conditions  will  per- 
mit. The  thickness  of  bosses  on  cast-steel  cross-tie  braces  are 
to  be  not  less  than  V/2,  preferably  2  times,  diameter  of  bolt  used 
in  fastening.  All  bolts,  where  possible,  to  have  heads  next  to 
castings,  to  insure  full  bearing  on  bolt. 

Diameter  of  bolt  at  thread  =  nearest  J^-inch  to 
Width  of  Frame. 


Where  size  of  bolt  comes  in  even  sixteenths,  the  smaller  di- 
ameter will  be  used.     Body  of  bolt  to  be  1-16  inch  larger. 

As  outside  gears,  with  inside  cross  bracing,  have  been  in  use 
a  comparatively  short  time,  it  is  a  difficult  matter  to  say  just 
what  effect  the  cross  bracing  has  had  on  frame  breakage,  but 
replies  received  in  answer  to  our  question  No.  12  would  seem 
to  indicate  that  it  is  beneficial,  and  your  commitee  believe  it 
advisable,  but  are  not  yet  prepared  to  say  what  design  is  best 
suited  for  all  classes  of  power.  The  four-cylinder,  balanced 
locomotive,  we  believe,  will  be  less  liable  to  frame  breakage, 
because  of  more  uniform  turning  movement  than  a  two-cylin- 
der engine,  but  have  not  been  able  to  get  sufficient  data  to  con- 
firm this  theory.  The  fact  that  all  these  engines  are  compara- 
tively new  makes  it  difficult  to  get  much  information  about  them. 

It  is  our  recommendation  that  a  one-piece  frame  be  used  on 
all  engines  with  piston  valves,  preferably  with  cast-steel  filling 
between  cylinders  and  bumpers,  but  on  slide-valve  engines  it  is 
usually  necessary  to  resort  to  a  two-piece  frame,  because  of 
lack  of  strength  at  cylinders.  For  engines  having  trailing  trucks, 
a  slali.  spliced  to  main  frame  at  rear  of  back  driver.^,  is  gen- 
erally used,  and  apparently  with  satisfactory  results.  With  cast 
steel,  a  design  can  often  be  used  that  would  be  impossible  in 
wrought  iron.  Some  of  the  trouble  experienced  with  cast-steel 
frames  has  been  due  to  the  attempt  to  make  them  exactly  the 
same  as  if  of  wrought  iron,  instead  of  taking  advantage  of  the 
greater  possibilities  of  designing  and  making  a  satisfactory 
frame  where  cast  steel  is  used.  We  have  endeavored  to  get 
some  comparative  costs  of  cast-steel  and  wrought-iron  frames, 


but  rind  it  very  difficult  to  do  so.  Some  designs  of  frames, 
such  as  those  having  ribs  of  different  thicknesses,  or  pedestal 
fits  of  increased  width,  would  be  almost  impossible  to  make  of 
wrought  iron.  Very  heavy  frames  over  5  inches  in  width  are 
extremely  difficult  to  make  satisfactorily  of  hammered  iron, 
and  for  these  reasons  cast  steel  appears  to  be  the  only  suitable 
material. 

RULES    FOR    PROPORTIONING    LOCO.MOTIVE    FRAMES. 

Would  suggest  that,  wherever  possible,  the  specifications  rec- 
ommended by  the  American  Society  for  Testing  Materials  be 
used,  as  a  casting  better  suited  to  the  requirements  will  be  fur- 
nished. We  believe,  however,  that  as  an  additional  safeguard,  it 
would  be  better  to  specify  how  frame  castings  should  be  an- 
nealed, and  would  recommend  the  following: 

Steel-frame  castings  to  be  annealed  must  be  heated  uniformly 
to  850°  C.  (1,560°  F.).  The  heat  must  be  applied  slowly,  so  that 
all  castings  in  all  parts  of  the  furnace  are  approximately  the 
same  temperature.  As  soon  as  the  castings  have  reached  the  re- 
quired temperature  the  furnace  may  be  opened. 

A  careful  investigation  of  this  matter  shows  that  the  stresses 
locomotive  frames  are  subjected  to  are  very  complex,  and  that 
it  is  impossible  to  fully  analyze  them  in  an  entirely  satisfactory 
manner.  The  methods  of  proportioning,  therefore,  consist  in 
using  a  low-fiber  stress,  derived  from  the  known  forces,  which 
gives  relatively  higher  factors  of  safety  than  are  customary  in 
the  design  of  simpler  and  more  easily  calculated  structures.  If 
the  stresses  in  locomotive  frames  were  produced  only  by  the 
internal  force  of  the  engine  itself,  for  example,  as  in  the  case 
of  a  stationary  engine,  without  reference  to  movement  on  the 
track,  the  problem  would  be  a  comparatively  simple  one.  It  is 
altogether  probable,  then,  that  the  fiber  stress  of  the  frames 
under  these  conditons  could  be  so  accurately  predetermined  that 
no  breakages  would  occur,  if  at  all  reasonable  skill  and  fore- 
thought  were   exercised  in   their   design. 

This  simple  proposition  for  the  stationary  engine  is  compli- 
cated for  the  locomotive  by  the  conditions  under  which  it  is 
operated.  It  has  to  run  on  all  sorts  and  conditions  of  tracks, 
involving  frequently  great  variations  in  horizontal  and  vertical 
alignment,  excessive  curvature,  irregularities  due  to  frogs, 
switches,  etc.  The  stresses  are  influenced  very  materially  by 
the  speed  at  which  the  locomotive  may  run,  both  on  straight 
and  curved  portions,  involving  vertical  and  lateral  movements, 
the  first  usually  due  to  irregularities  of  the  track  and  the  second 
to  the  centrifugal  forces  in  rounding  curves  or  to  the  swaying 
and  lurching  of  the  engine.  Because  of  the  complex  nature  of 
the  stresses,  it  is  therefore  impossible  to  satisfactorily  account 
for  all  of  them,  and  it  is  necessary  to  make  the  factor  of  safety, 
derived  from  the  known  stresses,  correspondingly  high  in  order 
to  take  care  of  the  unknown  stresses. 

In  building  locomotives,  it  is  customary  to  proportion  frames 
in  terms  of  the  cylinder  thrust ;  that  is,  the  area  of  one  cylinder 
in  square  inches  multiplied  by  the  boiler  pressure.  The  resulting 
figure  is  taken  for  the  basis,  and  this  divided  by  certain  con- 
stants for  different  portions  of  the  frame  produces  frame  sec- 
tions proportional  to  the  size  and  power  of  the  locomotive. 
Because  of  the  simplicity  and  the  ease  with  which  proportions 
like  these  can  be  obtained,  and  on  account  of  the  extremely 
large  unknown  stress  which  cannot  be  satisfactorily  accounted 
for,  the  difference  caused  by  the  center  of  cylinders  and  the 
centers  of  frames  are  not  usually  considered.  Assuming  cylinder 
and  frame  centers  of  86  and  46  inches,  respectively,  then  these 
figures  would  be  increased  60  per  cent,  by  taking  into  account 
the  increased  moments  derived  from  the  local  dimensions  given, 
but  the  increase  is  disregarded  because  it  is  nearly  proportional 
in  all  engines  and  taken  care  of  in  the  low  constants. 

The  following  approximate  rules  will  produce  sections  for 
bar  frames,  either  in  wrought  iron  or  cast  steel,  suitable  for 
modern  locomotives :  -.■  >  v.~. 

.T            ""'■"■           T                                 1 
A  = B  = C  = 


2,500  to  2.700 


3,000  to  3,200 
T 


4,300  to  4,500 


D  = 


1,600  to  1.800 
T=Piston  thrust  (area  of  cylinder  multiplied  by  boiler  pressure). 
Ar=Square  inches  of  sectional  area  of  frame,  top  of  pedestals. 
B=:Square  inches  of  sectional  area  of  frame,  top  rail  between 

pedestals. 
C=Square  inches  of  sectional  area  of  frame,  lower  rail  between 

pedestals.  a 

DcrrSquare   inches   of    sectional   area    of    frame,    integral    single 

rail  at  back  cylinder-keying  lug. 
The  width  of  frames  is  usually  made  in  proportion  to  the 
weight  and  power  of  the  engine.  Frames  of  6  inches  are  not 
uncommonly  used  for  very  heavy  engines.  Most  of  the  im- 
portant bolts  in  a  frame  are  vertical.  Therefore  it  is  often 
advisable  to  increase  the  width  rather  than  make  up  the  section 
entirely  in  depth,  because  the  section  is  not  cut  away  so  much 
when  large  bolts  are  used,  and  for  that  reason,  where  i>^  or 
lYi  inch  bolts  are  used,  frames  of  greater  width  can  be  more 
economically  employed  than  the  narrower   sections. 
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riic  al)ov(.-  ruks  produce  frainea  of  slightly  larger  section  than 
were  customary  a  few  years  ago.  It  is  interesting  to  note  that 
a  railroad  which  has  been  troubled  with  e.xcessive  frame  break- 
age in  older  engines  of  light  frame  sections,  has  in  recent  years 
gone  to  sections  almost  equal  to  those  given  by  the  above  rules, 
and  ir.  some  cases  has  exceeded  the  weight  and  section  pro- 
duced by  such  rules.  It  is  also  significant  that,  irrespective  of 
transverse  bracing  or  any  refined  methods  of  construction,  there 
is  a  minimum  amount  of  metal  which  can  be  safely  used  in  the 
sections  of  locomotive  frames  that  cannot  be  reduced  without 
incurring  the  risk  of  breakages  sooner  or  later,  when  con- 
structed of  materials  ordinarily  available   for  this  purpose. 

Frame  breakages  do  not  usually  occur  for  some  time  after  the 
locomotives  are  placed  in  service,  and  in  a  general  way  it  may 
be  stated  that  many  breakages  do  not  occur  until  the  engmes 
have  been  in  service  for  at  least  two  years.  Probably  three  or 
tour  years  is  the  time  when  the  greater  number  of  fractures 
commence  to  occur,  and  from  that  time  on  m  increasing  num- 
bers. The  above  is  only  true  in  cases  where  there  are  no  pro- 
nounced local  defects,  such  as  poor  welds,  shrinkage,  or  porous 
places  in  steel  castings.  Where  local  defects  exist,  the  break- 
ages are  apt  to  occur  in  a  very  much  shorter  period  of  time, 
and  a  number  of  instances  could  be  given  showing  that  such 
fractures  occur  in  from  three  to  six  months  or  even  shorter 
tmie  of  service. 

PLATE    FRAMES. 

A  direct  comparison  cannot  be  made  between  similar  con- 
struction in  service  here  and  abroad,  because  plate  frames  are 
used  almost  entirely  in  Europe ;  therefore,  when  frame  con- 
struction in  the  United  States  is  compared  with  European  frame 
construction  it  nuist  necessarily  take  the  form  of  judging  the 
relative  merits  of  the  plate  and  bar  frame  construction.  A  more 
or  less  vague  impression  appears  to  exist  in  this  country  that 
plate  frames  are  freer  from  breakage  than  bar  frames;  and  that 
although  plate- frame  construction  is  not  suitable  for  American 
engines  for  vari()us  reasons,  provided  satisfactory  designs  for 
heavy  locomotives  couUl  l)e  made,  that  foreign  railways  are  not 
troubled  by  frame  breakages  to  the  extent  that  we  are  accus- 
tomed to  in  this  country. 

Plate  frames  are  more  readily  repaired  than  bar  construction, 
with  the  possible  exception  of  thermit  welds,  l)ecause  a  plate  on 
one  or  both  sides  can  be  bolted  or  riveted  which  will  usually 
satisfactorily  reinforce  the  broken  section.  On  account  of  their 
relatively  thin  sections,  plate  frames  in  some  instances  are  also 
repaired  by  means  of  oxy-acetylene  blow-pipe  welds.  Because 
of  the  greater  weight  and  power  of  American  engines,  it  does 
not  appear  practicable  to  make  a  satisfactory  design  of  plate 
frame  which  will  provide  the  necessary  bearing  surface  for 
driving  boxes.  This  bearing  surface  is  obtained  by  fitting  and 
riveting  on  cast-steel  horn  blocks  or  pedestals,  in  which  the 
number  of  rivets  is  such  as  to  reduce  the  bearing  pressure  on 
the  rivets  to  safe  limits  so  there  will  be  but  little  probability 
of  their  working  loose;  the  idea  being,  that  while  their  use  is 
satisfactory  for  lighter  engines,  yet  for  the  greater  piston 
thrusts  required  on  American  engines  it  would  be  difficult  to 
make  a  design  in  which  the  various  parts  could  be  riveted  onto 
the  plates  in  such  a  secure  manner  that  the  annoyance  from 
loose  bolts  and  rivets  woidd  not  be  much  greater  than  with  the 
present  bar- frame  construction. 

The  general  tendency  in  the  design  of  railroad  rolling-stock 
is  toward  simplicity  and  the  elimination  of  bolted  parts,  making 
or  casting  pieces  together  and  working  away  as  nnich  as  possible 
from  built-up  construction.  From  this  point  of  view  there  does 
not  .seem  to  be  much  to  be  gained  in  the  plate- frame  construc- 
tion, although  such  frames  are  made  from  one  piece  extending 
from  the  front  to  the  rear  of  the  engine,  yet  the  pedestal  horn 
blocks,  spring  fastenings  and  a  number  of  other  attachinents 
are  either  bolted  or  riveted  on.  Compared  with  the  bar  frame, 
■which  is  used  exclusively  in  the  United  States  at  present,  plate 
frames  arc  essentially  a  built-up  construction,  and  in  the  erecting 
of  an  engine  using  such  frames  the  alignment  is  mucli  more 
difficult,  involving  more  care  and  time,  so  that  the  erection  of 
an  engine  is  a  longer  process  than  when  bar  frames  are  used. 
This  and  other  causes  render  plate-frame  construction  undesir- 
able, in  our  opinion,  as  a  possible  substitute  for  bar  frames. 
Furthermore,  it  is  a  fact  that  the  one-piece,  integral-bar  frame 
construction,  when  made  of  suitable  material,  is  as  free,  if  not 
freer,  from  defects  or  breakages  than  plate  frames. 

From  personal  observation  of  a  great  many  locomotives  in  the 
principal  European  countries  and  from  reports  obtained  from 
railroad  men  abroad,  the  facts  seem  to  be  that  plate  frames 
often  break,  especially  on  the  older  classes  of  engines,  and  that 
unless  made  exceptionally  heavy  above  the  pedestal  they  may  be 
expected  to  show  partial  or  coinplcte  fractures  after  a  certain 
period  of  service.  One  English  railroad  reports  that  the  fre- 
quency of  broken  plate  frames  may  be  judged  by  the  fact  that 
three  hundred  fractures  have  been  repaired  within  the  last  two 
years.  Taking  into  consideration  the  number  of  locomotives  in 
use  on  that  road,  the  average  is  almost  exactly  ten  per  cent, 
of  breakages  per  year. 

One  method  of  computing  the  maximum  stress  in  plate  frames 


is  by  supposing  that  the  engine  is  being  wheeled  and  that  it  is 
lifted  by  cranes  from  each  end  with  the  pedestal  binders  re- 
moved. The  weakest  part,  therefore,  is  immediately  over  the 
middle  pedestals.  The  frames  are  treated  as  a  beam  supported 
at  each  end  and  the  load  distributed.  The  resistance  of  doubt- 
ful sections  is  computed  and  the  depth  of  plate  increased  until 
a  factor  of  safety  of  between  three  and  four  is  obtained. 
Another  method  is  to  take  the  greatest  piston  thrust  and  propor- 
tion the  frame  so  that  the  greatest  fiber  stress  resulting  does  not 
exceed  i,ooo  kg.  per  square  centimeter  ( 14,220  pounds  per 
square  inch).  In  calculating  this  stress,  the  leverage  caused 
by  the  distance  of  center  of  cylinder  from  center  of  axle 
bearing  on  the  opposite  side,  the  distance  of  bearings  on  main 
axle,  as  well  as  the  leverage  caused  by  the  gap  itself,  must  be 
considered.  One  of  the  disadvantages  of  plate  frames  is  that 
they  cannot  easily  be  made  as  accurate  nor  can  the  alignment  of 
the  working  parts  be  so  easily  accomplished  as  with  bar  frames, 
where  all  fitting  suriaces  are  machined.  The  access  to  parts 
under  the  engine  is  not  so  good  with  plate  as  with  bar  frames. 

PENNSYLVANIA     RAILROAD 

LINES    EAST   AND    WESX    QF     PITTSBURGH 

LOCOMOTIVES 
RECORD  OF    FRAME    FAILURES 

CLASS     HSB 
ALTOONA  BA 


X  INDICATES  BROKEN    FRONT    FRAME 
O  „  ..  MAIN 

It  may  be  interesting  to  give  extracts  from  an  article  written 
by  Mr.  I.  Valenziani,  of  the  Italian  State  Railways,  published 
in  ritigegncria  Fcrroviaria.  for  November  i,  1910,  which  has 
a  bearing  on  the  subject.     He  says: 

"Many  European  railways  have  purchased  American  locomo- 
tives, and  while  some  details  have  been  found  unsuitable  for 
European  practice,  it  is  none  the  less  true  that  in  other  respects 
the  American  locomotives  have  given  excellent  results.  Among 
the  details  which  were  largely  appreciated  in  Europe  must  be 
included  the  bar  frames,  which  have  two  .great  a<lvantages  over 
the  plate  frames;  namely,  the  very  much  greater  ease  of  exami- 
nation and  adjustments  of  parts  lying  between  the  frames,  and 
the  greater  ease  and  rapidity  with  which  the  various  parts  can 
be  attached  to  the  frames  during  the  construction  of  the  locomo- 
tives. The  advantage  derived  from  the  greater  accessibility 
becomes  still  more  evident  when  it  is  remembered  that  one  of 
the  great  objections  to  the  use  of  four  cylinders  has  been  the 
inaccessibility  of  the  inside  machinery.  Considerable  efforts 
have  been  made  by  the  American  designers  of  late  years  to 
reduce  the  difficulties  and  breakages.  The  excellent  results 
given  by  the  bar  frames  on  the  twenty  locomotives  purchased 
by  the  Italian  State  Railways  from  the  Baldwin  Locomotive 
VVorks  indicate  the  success  attained  in  this  direction.  Very 
good  results  have  also  been  obtained  by  Maffei  with  bar-frame 
locomotives  for  various  European  railways.  Maflfei  prefers 
wrought-iron  bar  frames,  forged  and  welded,  while  Krupp  has 
cut  bar  frames  for  the  Baden  State  Railways  from  a  single 
rolled   plate   of   sufficient   thickness.     In   addition   to   the   facility 
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of    inspection    of    the    machinery   offered    by   bar    frames,    they  have   a   commiucc    frame   a   special   specihcat.on    for   cast    steel 

have  the  advantage  of  rendering  the  washout  plugs  and  the  five  locomotive  frames  to  be  presented  to  the  association. 

box  stay  bolts  more  easily  accessible.  r    O    Smith    (B.  &  A.)   believed  that  a   well   designed   steel 

"In  Europe  bar  frames  are  rather  more  expensive  than  plate  ^^^.^.^  ^^.jji  „ot  break  if  the  boxes,  wedges  and  shoes  are  kept 

frames   to   construct,   and   an   extension   of   their   use   is   attnb-  '  '                                                sentiment   of   the  other  speakers. 

utable  rather  to  this  than  to  any  technical  reason.'  "P.   a"ti   tni^   was   largLiv                           ,  a    \       r     l^     ri,.,nih«T<i 

Xotc— This  is  probably  due  to  the  fact  that  the  mannfacturers  This,    with    better   bracing,    as    advocated    by    C.    t.    ^n,motrs 

arc  better  equipped  for  manufacturing  plate  than  the  bar  frame.  (q  of    N.  J.),   D.  J.   Redding    (P.   &   L.   E.),  and  G.    W  .   Rmk 

CoMMiTTKE.  (C.  of  N.  J.),  it  is  belicved  will  hold  the  general  situation  of 

As  an  interesting  addition  to  the  data  cwitained  in  this  paper,  frame  failures  at  least  under  control  until  the  new  specirtcations 

we  herewith  submit  extracts  from  a  report  that  was  made  by  a  .^J.^.  prepared.                ;    .-J    •.  i. 

representative  of  a  locomotive  company,  who  had  been  specially  STIfiEL  TIRES 

detailed   to    look   into   the    subject   of    frame    failure,   but   as   a  

((inmiittce  we  do  not  agree  with  all  his  deductions.  r>     i  i  ,..^ ,     ,Uo;,-.„-.„  •    I     P     OnHprdonk 

••The  number  of  frame  failures  which  occur  in  the  operation  Committee:-LaceyR.  Johnson,  chairman,  J.   R.  Onderdonk, 

of   locomotives   in   service   is  the   cause  of   very   serious   delays,  R.  L.   Ettcnger  and   .M.   Hogan.                 ,;,.„,^„  ..„,;i  ..^^v  latelv 

ami  represents  at  least  twenty  per  cent,  of  the  expenditures  neces-  The  committee  has  been  without  a  *^  ^^'^J  ^"  ""»'!  ^  er.N    la^eb 

sary  to  keep  an  engine  in  service.     On  one  division  of  a  large  and  consequently   will  give   Mmpb    a   report   o*   P^^^^;  ^«' 

road,   having    ;os    engines,    the    average    yearly    number    is   270  lections  of  speci hcatums  already  in  "^^'  .^"^  .    f?™f"  ^^„^° 

allures      On   the   other   road,   in   five  years,   they   repaired   786  the  practice  on  the  different  railways  m  ^lie  Um«  ^tates    Can 

nnportance.                                                                               .■■■,.,  noticed  that   so   far  as  this   continent   is  concerned,   purchasing 

"A  comparison  of  the  types  of  locomotives  in  service    which  ^.^^^  ,      specification  is  the  exception,  whereas,  in  Great   Britain 

were  built  prior  to  the  past  three  or  four  years,  shows  that  the  ^^  ^^  ^,-J^  {T^^j^      Where  specifications  are  used  in   America,  they 

bracing  of  the  frames  has  not  been  carried  out  as  we  now  be-  ^^^  ^^^^j  principally   as  guides,  giving  limits  in  analysis  within 

licve  to  be  necessary  for  good  service.    In  an  effort  to  overcome  ^^.,^j^,^  ^,^^.  ^-^^^  ^,^;^^,,^  ,^^  accepted,  and  guarding  railway  com- 

the  number  of  failures,  the  sections  of  frames  have  been  made  .^^^  against   accepting  tires   with    facial   and   contour   defects, 

heavier  and  splices  increased  in  section  and  bolting  power,  but  ^^^^  ^   specification   has  been   drawn   up   for   vour   consideration 

with  several   exceptions,   the  bracing  of   frames   seems  to   have  ^^.j^^^j^    j^  ,^,^^  entirely  satisfactory  to  the  association  in  its  pres- 

rcceived  less  attention  than  it  deserves.     Experience  shows  that  ^^^  ^^^.^^    ^^.j,j  .^^  ^^■^.  ^^^^  ^prve'  the  purpose  of  bringing  out  a 

many  engines  with  increased  frame  sections  taxi  alinost  as  much  discussion  and  criticism  of  its  different  details,  and  should  the 

as  they  did  with  the  lighter  frames.           ^    -S''-'      '^  be   continued    for    another    year,    't    may   l>c   possible 

■The  first  conclusion  is  that  a  good  design  of  bracing  is  more  i,y  j^^xt  convention  to  place  before  you   a   specification   accept- 

important    than    heavy    frame    sections.      The    stresses    to   which  able  to  the  members. 

frames  are  subject  cannot  be  calculated,  because  the  conditions  jj  jg  considered  advisable  by  the  committee  that  tires  for  lo- 
of  service,  together  with  the  load  and  direction  of  the  forces  comotive  service  should  be  purchased  in  three  grades,  for  pas- 
acting,  are  constantly  changing.  Another  factor  is  the  condition  senger,  freight  and  switching  purposes.  A  physical  drop  test  is 
in  which  the  engine  is  maintained,  as  shown  by  several  of  the  necessary  in  the  opinion  of  the  committee  that  it  is  the  only 
daily  reports  by  roads  having  engines  of  exactly  the  same  design  true  way  of  knowing  exactly  what  kind  of  material  you  have 
on  different  divisions,  some  of  which  give  little  or  no  trouble,  in  your  tire  as  it  will  show  up  the  result  of  the  working  and 
while  other  divisions  report  trouble  constantly.  .\n  investigation  beat  treatment  in  the  manufacture  of  your  tires,  which  the 
carried  out  on  one  road  several  years  ago  proved  that  the  frame  chemical  analysis  by  itself  will  not  do.  The  test  piece  for  both 
at  first  pedestal  vibrated  1-16  of  an  inch,  both  vertically  and  pulling  and  analysis  should  be  taken  from  the  tires  which  have 
horizontally,   and   that   in   rounding   a   curve   the   bottom    of   the  undergone  the  drop  test. 

frame   was   deflected   more   than   the   top,   which   is   the   natural  Copies   of  the   specifications   received   from   the  different  rail- 
conclusion  when  we  consider  that  the  frames  are  usually  braced  ways,   at   home    and    abroad,    together   with    synopses   of   replies 
only  to  the  guide  yoke,  and  knees  at  the  top  rail-,  and  a  light  to   our   correspondence   are   given   below, 
wrought-iron  brace  at  the  bottom  rail.     It  is  this  twisting  action  specific.\tions  for  stf.el  ttrf.s. 
on  the   frame  which  causes   so  many   failures   in  the   front  leg  i.    Material.    Steel  for  tires  shall  be  made  by  the  open-hearth 
of  the  first  pedestal,  and  in  the  lower  rails  of  the  splice  connec-  or  crucible  process. 

tions    in    consolidation    engines,    where    the    distance    from    the  2.    Classes.    There  will  be  three  classes   of   tires    for  the  dif- 

cylinder  saddle  to  the  pedestal  is  short.     It  seems  to  make  no  f  erent  classes  of  service  as  follows : 

difference  how  heavy  the   frame  rails  are  made,  because   if  no  Class  i.     Driving  tires  for  passenger  engines, 

other  changes  are  made  the  frame  will  break  just  the  same."  Class  2.     Driving  tires  for  freight  engines. 

A  very  simple  but  effective  chart  for  keeping  record  of  frame  Class  3.     Driving   tires    for    switching   engines  and.tices    for 

breakage  and  length  of  time  engines  arc  in  service  before  break-  engine-truck,   tender-truck,  trailer  and  car  wheels.         :  " -- 

age   occurs,   is   furnished   by  the   Pennsylvania   Railway,   and   is  ^Chemical   composition. 

submitted   herewith;   on   account  of   considerable   frame   trouble  "   ■                                      Class  No.  I. 

experienced,  we  were  able  to  get  very  interesting  and  complete  Carbon,  not   less   than.  ..>;,:»►.:,>....;; 0.30  per  cent, 

data  from  the  Mechanical  Department  officials  of  this  road.  Phosphorus,  not  over. . . . . . .  v: .  .i^". .     0.05  per  cent. 

Discussiou.-As   might   be   expected    from   a   subiect   carrying  Manganese,    between ..0.50  and  0.80  per  cent 

,                     ,              ,      ,                                        ,    ,■         ,            r  Sulphur,   not   over 0.05  per  cent. 

such    a    general    appeal,    the    report    was    accorded    a    thorough  Class  No.  2. 

discussion,   and    although    in    the   latter   little,   if   any,    light   was  Carbon,  not  less  than. . .  .w....i,.^. . .     0.6^  per  cent, 

thrown   on   the   main    issue,    how   breakaf?e   may   be   prevented.  Phosphorus,    not    over.  ,..►,. I.,: ^. .     c.05  per  cent. 

the   remarks   of   the   various    speakers   were   of   interest   as   por-  Manganese.  I,etween    ........0.50  and  0.80  per  cent. 

.       .                               ,    ,.^      '           ,         J        J              •  Sulphur,  not  over ao5  per  cent. 

traying  experiences  of  different  roads  and  under  varying  con-  Class  No    x 

ditions.      .Mthough    asserted    by    T.    H.    Curtis    (L.    &    N.)    that  Carbon,   not   less    than ..^, .;.    0.70  per  cent. 

the  Walschr.crt  gear  had  much   to  do  with  frame   failures,  this  Phosphorus,    not    over .....^.v;'   O.05  per  cent. 

does  not  seem  to  be  borne  out  elsewhere,  inasmuch  that  other  Manganese,  between   ...i,.... 0.50  and  c.8o  per  cent. 

i;„„,            ^          1    .       t-1     •     xi  •               .1         ..1.     c^     1  Sulphur,   not   over........ 0.0:;  per  cent. 

hues  report  much  trouble  m   this  regard  where  the   Stephenson  p.„-^,,     ^^^  ^j^^^  ,,^^,5^  ^^   ^^ee  from  defects  of  any  kind 

lu^'T  °?''"'  ^•''""  of  outside  gear  is  used,  as  with  the  Wa  -  .,„d  f^ms,hcd  tires  must  be  accurately  machined  to  the  prescribed 

schaert.      Experiences     however,    are    found   to    be    so    variable  aimensions  of  the  Master  Mechanics'  Standard,  and  rough  tires 

that  It  cannot  be  said  the  addition  of  cross  bracing,  made  pos-  ,,^^,5^  ^^^  ,^^  ^^^t^i^^  the  limits  of  the  attached  print, 

sible  by  outside   motion,   has   materially  improved   the   situation.  5.    Branding.    The  tires  shall  be   distinctly  stamped  when  hot 

R.   L.   Ettengcr    (So.   Rv.)    mentioned  having  250  heavy  en-  ^vith  such  brands  a?  the  purchaser  may  require,  and  in  such  a 

Rines  on  hi^  road  with   alloy  cast  steel   frames      These  engines  manner   that    these    marks   shall   be.  legible    when,  the  tires   are 

u.,,.,  ,         .           •.,,,.•                    J        r           r  -1  worn  out.                      .'■    i./  '■-.;'■  ■        ■■.".;:■■..;.■■>:■'•.:-. 

ha.c  been  in  service,  the  oldest  six  years,  and  no  frame  failures  ^     Samples  for   Chemical  Analysis.    Drnhngs    from'  a    small 

nave  been  reported  as  yet.     Tn  connection  with  the  employment  test  ingot  cast  witii  the  heat  or  turnings   from   a  tensile   speci- 

f>f  cast  steel  for  this  part.  William  For.sythe  made  as  a  motion.  men  or  turnings  from  a  tire   (where  tires  arc  machined  at  the 

which    was   carried,   that   the   association    request   the   .\merican  \yorks  of  the  manufacturer)   shall  be  used  to  determine  whether 

Soviet,,   f^-   T    .•        T\f  i    •  1     .^      •        .^-     t     .u-         1  ■     .^        1  tlie  chemical  composition  of  the  heat  is  withm  the  limits  speci- 

society   for   Testing   Materials   to   investigate   this    subject   and  fi^d  in   Paraer-inh   ^ 
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When  required,  the  purchaser  or  his  representative  shall  be 
furnished  an  analysis  of  each  heat  from  wh'ch  tires  are  made. 

7.  Physical  Properties.  The  steel  for  the  different  classes  of 
service  shall  meet  the  following  minimum  physical  requirements: 

Tensile  Elongation 

Class.  strength  lbs.  per  cent. 

per  .sq.  in.  in  4  ins. 

(a)  105,000  quotient  of  1,550,000  4-  Tensile  strength. 

(b)  115,000  quotient  of  1,300,000  +  Tensile  strength. 

(c)  125,000  quotient  of  1,150,000  +  Tensile  strength. 

8.  Falling  Weight  Test.  A  test  tire  from  each  heat  repre- 
sented shall  be  selected  by  the  purchaser  or  his  representatives, 
and  furni.shed  at  his  expense,  provided  it  meets  the  require- 
ments. 

8a.  The  test  tire  shall  be  placed  vertically  under  the  drop 
in  a  running  position  on  a  spun  foundation  with  an  anvil  of  at 
least  ten  tons  weight  and  shall  be  subjected  to  successive  blows 
from  a  tup  weighing  2,000  lbs.,  falling  from  heights  of  10  ft, 
15  ft.  and  20  ft.  and  upwards,  until  the  required  deflection  is 
obtained  as  specified  in  Paragraph  8b. 

8b.  The  test  tire  shall  stand  the  drop  test  described  in  Para- 
graph 8a,  without  breaking  or  cracking,  and  shall  show  a  mini- 
mum deflection,  and  it  is  hoped  to  present  a  formula  covering 
this   point    at   the    next   meeting. 

8c.  A  specimen  for  the  tensile  test  is  to  be  taken  from  a  tire 
that  has  been  subjected  to  a  falling-weight  test,  and  it  shall  be 
cut  cold  from  the  tested  tire  at  the  point  least  affected  by  the 
falling-weight  test.  The  tensile  test  specimen,  when  cut  from 
a  tire  that  has  been  subjected  to  a  falling-weight  test,  shall  be 
cut  normal  to  the   radius  and  parallel  to  the   face. 

8d.  Should  the  test  tire  fail  to  meet  the  requirements  in  any 
particular,  two  more  test  tires  shall  he  selecLed  from  the  same 
heat  if  the  manufacturer  so  desires,  and  at  his  expense.  Should 
these  two  tires  fulfil  the  requirements,  the  heal  shall  be  accepted. 

9.  Inspection.  The  inspector  representing  Jie  purchaser  shall 
have  free  entry  to  the  works  ot  the  manufacturer  at  all  times 
while  his  contract  is  being  executed.  All  reasonable  facilities 
shall  be  afforded  to  the  inspector  by  the  man.ifacturer  to  satisfy 
him  that  the  tires  are  being  furnished  in  accordance  with  the 
specifications.  All  tests  and  inspection  shall  be  made  at  the 
place  of  manufacture  prior  to  shipment,  and  shall  be  so  con- 
ducted as  not  to  interfere  unnecessarily  with  the  operation  of 
the  mill. 

Discussion. — C.  A.  Seley  (C.  R.  I.  &  P.)  opposed  the  use  of  a 
destructive  test  for  tires  because  of  the  very  large  number 
of  small  orders,  where  the  waste  of  a  destructive  test  would 
not  be  justified. 

Geo.  L.  Fowler  asked  for  information  on  the  reason  for 
rccomnitnding  these  grades  of  tires.  This  was  explained  by 
the  fact  that  harder  tires  could  be  used  on  freight  engines 
than  on  pa.'^senger,  and  consequently  a  longer  life  would  he 
obtained.     The  same  thing  applied  to  switch   engines. 

There  was  considerable  discussion  on  the  reasons  for  shelling 
out,  the  general  consensus  of  opinion  being  that  it  was  due  to 
fault  of  the  manufacture.  The  committee  will  report  on  its 
investigation  of  this  feature  next  year. 


CROSSHEAD    KEY. 

Allowable  working  fiber  stress,  17,000  pounds  per  square  inch 
tor  spring  steel. 

The  diameter  of  body  of  piston  rods,  based  on  9,500  pounds, 
fiber  stress  in  tension  at  least  area  through  key-way,  with  nomi- 
nal diameter  of  cylinder  and  full  boiler  pressure  for  simple  en- 
gines, are  shown  in  Table  I.    The  sizes  vary  by  even  J4  inches. 


TABLE 

I. 

DIAMETER 

OF   BODY   FOR   PISTON 

RODS. 

Cylinder 

Boiler 

Pressure 

Diameter. 

180 

190 

200 

210 

220 

In. 

In. 

In. 

In. 

In. 

In. 

16 

2)4 

2H 

3 

161^—17 

2V4 

3 

3 

17;^— 18 

3^4 

3yx 

3Va 

354 

181^—19 

M 

3% 

3K2 

3V2 

i9/'2— 20 

i'A 

3V2 

3/a 

3^ 

20^ — 21 

3Ya 

3V4 

3V4 

zVa 

3H 

2iy2—22 

.    M 

3^ 

4 

4 

4 

22'4 

4 

4 

4 

4 

4  ^ 

—23 

4 

4 

4 

4 

AVa 

23'/4— 24 

4^ 

4J4 

aVa 

454 

454 

241/2— 2S 

4^ 

aVa 

4/2 

454 

454 

25K2 

4^ 

aVi 

AV2 

4/2 

The  dimensions  of  piston  rod  end  for  piston  rods  with  body 
diameter  as  shown  in  Table  I  are  given  in  Table  11  and  Fig.  i. 

The  dimensions  of  the  crosshead  end  are  given  in  Table  III 
and  Fig.  11. 

CROSS  HEADS. 

The  formulae  for  figuring  crossheads  to  be  used  with  the  above 
designs  of  piston  rods  were  not  obtained,  but  drawings  of  the 
crossheads  were  furnished.  A  standard  formula  in  terms  of  the 
diameter  of  the  rod  could  not  be  derived  to  cover  all  the  sizes. 
The  dimensions  of  the  crosshead  hubs  for  cast-steel  crossheads 
of  the  "alligator"  type  are  given  in  Table  IV  and  Fig.  3,  and  will 
probably  answer  in  lieu  of  formula. 

The  limiting  bearing  pressure  for  crosshead  pins  is  4,800 
pounds  per  square  inch. 

The  bearing  area  of  crosshead  shoes,  designed  to  be  used  with 
the  above,  are:  Top  shoes,  7  by  24  inches,  and  bottom  shoes. 
51/.  by  24  inches,  for  piston  rods  3^  inches,  zVi  inches  and  zVa 
inches  diameter ;  top  shoe,  8  by  24  inches,  and  bottom  shoe,  6  by 
24  inches,  for  piston  rods  4^4  inches  and  4^2  inches  diameter. 

GROUP  II. 

PISTON    RODS. 

Let 

P  equal  pressure  per  square  inch  on  piston. 

D  equal  diameter  of  cylinder  in  inches. 

d   equal  diameter  of  piston  rod. 

1    equal   length   of   rod   between   piston-rod   center   and   the 
center  of  the  crosshead  pin. 

f    equal  allowable  working  compressive  stress. 

r    equal  least  radius  of  gyration  of  rod. 
Then 

(i ■)     f  equals  P 

d' 


( 2")     (1  equal 


als  D  V  — 


FORMULAE  FOR  DIAMETER  OF  PISTON  RODS  AND 
SIZE  OF  CROSS  HEADS  FOR  LOCOMOTIVES 


("3)     P  equals- 


Committee : — J.  A.  McRae,  chairman ;  H.  C.  May,  R.  L. 
Ettenger,  B.  P.  Flory. 

The  committee  appointed  to  present  formulae  for  the  proper 
diameter  of  piston  rods  and  sizes  of  crossheads  has  obtained 
data  from  a  number  of  the  largest  railroads  and  from  locomo- 
tive builders.  We  find  several  different  formula;  and  designs 
in  use  which  are  giving  satisfactory  results,  therefore  represen- 
tative groups  of  the  data  obtained  are  presented  instead  of 
recommending  only  one  set  of  formulae  for  each  part. 

GROUP  I. 

PISTON     RODS. 

Let 

P  equal  area  for  piston  X  boiler  pressure. 
S  equal  fiber  stress. 

A  equal  least  area  of  piston  rod  through  key-way. 
Allowable  working  fiber  stress  in  tension,  9,500  pounds  per 
square  inch  for  steel. 
Then 

P 
(I)     A=- 

Piston  rods  to  have  enlarged  fit  in  piston  and  in  crosshead ; 
ends  to  be  approximately  J4  '"ch  greater  in  diameter  than  body 
of  rod. 


d'  f 
D* 


Under  repeated  alternate  strains  allow  the  compressive  stresses 
given  in  Table  V.     (From  Pencoyd  experiments.) 

TABLE  V. 
1       41 


r        d 

20 13,360 

30 9.540 

40 8,380 

50 7.760 

60 7.120 


Steel 
(70,000  lbs.) 

70 6,520 

80 5.940 

90 5.300 

100 4,680 

no 4,220 


CROSSHEADS. 

The  formulae  for  cast-steel  crosshead  hubs  used  in  connection 
with  the  above  piston  rods  are  shown  in  diagram  Fig.  4. 

The  allowable  working,  fiber  stresses  are  as  follows  • 
Rod  at  key-way 12.500  pounds  per  square  inch. 

Key   =r -^  Ijearing  value 40,000        " 

Key  -   i.4d  shear 13.400 

Hub  diameter  =  i.6d 28,000 

X  =  .6d  shear  hub 12,000        "^         |]  "        " 

Y  =  .5d  shear  rod 9.400 

GROUP  in. 

PISTON    RODS. 

The    following    formulae    for    piston    rods    are    expressed    in 
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terms  of  the  diameter  of  rod  at  root  of  thread  on  piston  end. 
Let 
P  =  area  of  piston  X  boiler  pressure. 
A  =  area  of  piston  rod  at  root  of  thread. 
d  :=  minimum  diameter  of  piston  rod  at  root  of  thread. 


Fl&l 
TABLE  S 
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S  =  working  fiber  stress  equals   io,ooo  pounds  per  square 
inch. 
Then 

S  P 

(I)     A  =-^  =  -— 

P  lO.OOO 


(2)      d   = 


y 


7854 


Width  of  key  to  be  less  than  d  X  1-275. 
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The  dimension  for  the  piston  rod  in  terms  of  diameter  at  root 
of  thread  on  piston  end  is  shown  in  Fig.  5. 

The  center  part  of  crosshead  fit  is  reduced  i-32-inch  diameter 
so  as  to  insure  having  bearing  at  ends  of  fit  only. 
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;     -^v:      CROSS  HEADS. 

The  crossheads  used  with  the  above  piston  rods  have  following 
dimensions  of  hubs; 

d  ■■  ..■:'■■■,■■:'.: 

—  =  distance  from  end  of  hub  to  key-way. 


Piston  pressui-e  X  .00003  =  thickness  of  metal  in  outer  end  ot 
crosshead  hub  for  cast  steel. 

Bearing  area  in  crosshead  for  crosshead  pin  =  piston  pres- 
sure divided  by  12.000. 

The  three  groups  of  formulae  are  presented  as  representative 
of  the  data  obtained. 

The  committee  takes  pleasure  in  acknowledging  the  assistance 
of  the  parties  who  furnished  data. 

Piston  Rods  and  Crossheads. 

Discussion. — W.  F.  Kiesel  (Penn.)  stated  that  10,000  pounds 
per  square  inch  was  allowed  for  tlie  maximum  pressure  in  the 
smallest  section  of  the  rod  in  his  office.  By  the  use  of  large 
keys  and  careful  workmanship  piston  rod  breakages  on  rods 
designed  on  this  basis  had  been  practically  eliminated. 


*i«*-#z 


Considerable  discussion  was  given  the  comparative  merits  of 
keys  and  nuts  at  the  crosshead  end  of  the  rod.  The  reports 
showed  the  superiority  of  the  design  using  nuts,  although  that 
practice  was  not  apparently  very  general. 

In  connection  with  the  use  of  a  shoulder  on  the  rod  at 
the  crosshead  end,  several  members  criticised  the  practice 
strongly,  stating  that  it  was  practically  impossible  to  get  a 
good  fit  on  both  the  taper  and  shoulder. 

M.   D.   Franej'   (L.   S.  &  M.   S.)   advised  the  use   of  a   taper 
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attaclinitMit    on    a   lailic    for   making   the   tapers   on    rods.     After 
turning  the  tits  are  simply  filed  and  not  j^round  in.     This  prac- 
tice  his   experience   had   shown    to   be   entirely   satisfactory. 
O.  C.  Cromwell    (  R.  &  O.)    said  in  part: 

"I  do  not  believe  we  will  ever  prevent  tlie  i)reakage  of  piston 
rods,  when  we  use  a  key.  if  we  use  the  rod  long  enough.  The 
point  should  be  that  we  sliould  avoid  disconnecting  the  piston 
rod  from  the  crosshead,  making  the  rod  sufficiently  long,  so 
that  when  you  want  to  renew  the  packing  rinj;s  you  can  dis- 
connect the  front  end  of  the  main  rod  and  shove  the  crosshead 
up  against  the  stuffing  box  and  expose  the  i)istt)n  head  and  re- 
new the  ring.  My  point  is  to  take  away  the  nocessitv  for  re- 
moving the  key  and  replacing  them.  We"  can  keep  on  with  suf- 
ficient keying  to  break  the  rod.  'I'liat  is  the  direction  in  which 
we  an-    working." 

F.  V.  Caines  (C.  of  G.)  found  in  many  of  tlie  older  and 
lighter  type  engines  the  guides  were  so  light  there  was  undoubt- 
edly a  great  deal  of  broken  piston  rod  trouble  caused  by  the 
springing  of  the  guide  allowing  flexure.  Wnere  the  rods  were 
made  heavier,  in  engines  wiiicli  Iiad  i)rcviously  given  trouble 
from  that  source,  it  was  foimd  that  the  difricuity  was  entirely 
overcome. 

THE  BEST  METHOD  OF  TREATING  WATER  FOR  LOCO- 
MOTIVE USE,  WHEN  THE  DENSITY     OF  TRAFFIC 
DOES  NOT  WARRANT  WATER  TREATING 
PLANTS 


Comtnittce :— H.  E.  Smith,  Chairman;  F.  O.  Hunnell,  L.  H. 
Turner,  J.   E.  Mechling,  J.  J.  Conners. 

Until  withm  a  few  years,  only  two  methods  for  tlie  prevention 
of  incrustation  in  stean<  boilers  have  been  prominent,  namely, 
boiler  compounds  and  water-softening  plants.  The  former, 
which  include  the  familiar  soda  ash,  aims  to  keep  the  incrust- 
mg  substances  in  a  soft,  pulverulent  condition  until  they  can  be 
blown  or  washed  out  of  the  boiler. 

In  locofuotiyc  service  one  of  the  difficulties  connected  with 
the  usf  f)f  boiler  compounds  is  in  applying  them  proportionally 
an<'.  regularly  to  all  of  the  water.  Die  plan  of  putting  the  matter 
in  the  hands  of  the  engine  crew  was  early  found  to  be  a  failure. 
The  next  step  was  to  put  the  dose  for  a  whole  trip  into  the 
tender  tank  at  the  beginning  of  a  run.  This  method  involves  a 
considerable  and  possibiy  harmful  excess  of  compound  at  the 
beginning,  and  a  corresponding  deficiency  near  the  end  of  the 
run.  The  obvious  remedy  is  to  transfer  ihe  bast-  of  operations 
from   the    locomotive   to   the    wayside    tank. 

To  secure  this,  as  well  as  some  other  advantages,  separate 
softening  pl;:nts  have  been  adopted  and  have  easily  proved  their 
usefulness.  I'or  small  stations  their  use  involves  the  dirficulty 
of   high    fixed   charges   per   unit   of   water   treated. 

The  small  station  must  be  able^o  respond  to  occasional  heavy 
consumption  for  short  periods  and|a  softening  plant  having  suf- 
ficient capacity  for  this  purpose  lHi|Comes  (xpensive  during  nor- 
mal  times. 

A  very  useful  compromise  betvv^n  the  two  systems  of  treat- 
ment is  an  apparatus  of  simple'~TOiistruction  which  will  mix  the 
water  uniformly  with  the  proper  proportion  of  some  chemical 
solution  which,  although  it  will  not  actually  remove  incrustlng 
solids,  will  act  as  a  boiler  compound  in  keeping  them  in  a  soft 
condition  in  the  boiler.  If  a  fair  storage  capacity  is  prcjvided. 
partial  removal  of  incrusting  matter  may  also  be  effected. 

The  work  of  the  committee  indicates  thr.t  few  railroad  officers 
realize  the  importance  of  this  idea  or  the  benefits  to  be  derived 
from  its  systematic  and  intelligent   application. 

At  track-trough  stations  soda  ash  (or  otliT  material)  may  be 
thrown  directly  into  the  trough,  in  ;  egulated  f|iiantity.  after  each 
train  j)asses.  This  crude  but  fairly  eeffctive  method  is  used 
<ip  one  road  at  four  stations,  pending  the  installation  of  auto- 
matic devices. 

Much  more  systematic  is  the  plan  of  pumping  the  solution 
with  the  water.  This  plan  is  used  by  seven  ro.ids.  .\  small 
branch  may  be  run  from  the  water-pump  suction  to  a  tank  of 
solution  ;ind  the  flow  of  the  latter  be  regulated  by  a  valve. 
This  method  has  the  advantage  of  producing  a  thorough  mixture 
during  the  passage  through  the  pump,  but  also  sometimes  causes 
deposits  on  the  valves  of  the  pump  v.hicli  interfere  with  their 
action.  Tt  is  found  preferable  to  pump  the  soda  with  a  small 
power  pump  actuated  by  direct  connection  with  some  moving 
part  of  the  water  punm.  tbu.s  insuring  a  correct  proportional 
feed  of  solution.  The  disch.irre  of  the  chemical  pump  should  be 
carried  to  the  large  water  tark  independently  of  the  water.  In 
the  water  tank  the  chemical  pipe  should  discharge  close  to 
the  main  water  inlet  in  order  to  produce  .satisfactory  mixture. 
As  it  is  not  practicable  to  run  the  small  chemical  delivery  pipe 


for  long  distances,  this   system   is  not  desiritble  when  the  tank 
is  more  than    too  feet   from  the  pump  house. 

When  distances  arc  greater  the  chemicai  apparatus  should 
be  separated  from  the  pump  house  and  transferred  to  a  point 
close  to  the  water-storage  tank  or  to  the  top  of  the  tank  itself. 
In  such  cases,  the  chemical  pump  may  be  actuated  by  a  positive 
displacement  motor  or  water  wheel  through  which  passes  all, 
or  a  definite  aliquot,  of  the  water  to  be  treated.  While  sucli 
a  device  has  long  been  used  in  full  softening  plants,  it  is  not 
used  for  the  simpler  treatment,  so  far  as  the  committee  has 
learned,  except  on  one  road  (the  L.  S.  &  M.  S.).  The  same 
arrangement  is  suitable  when  water  is  taken  from  city  supplies 
where  the  railway  company  has  no  water  pumps. 

I'or  pumping  chemical  solutions,  simple  single-actirig  outside 
()acked  ]>lunger  pumps  with  outside  check  \alves  ;ire  much  to 
ijc  preferred.  Plungers  one  to  two  inches  in  diamet'-r  and  oi 
six  to  ten  inches  stroke  are  sutficieiit.  Their  attachment  to  any 
convenient  moving  part  of  a  water  pump  is  very  simple. 

The  choice  of  suitable  chemicals  for  the  treatment  of  water 
under  the  ctinditioiis  covered  by  this  report  is  limited.  It  is  very 
important  to  avoiti  the  production  of  any  sediment  whatever,  or 
else  to  provide  both  time  and  space  in  which  to  separate  the  sedi- 
ment entirely.  The  separation  of  sediment  in  the  pipes  must 
ob\ioiisly  be  avoided. 

W  hen  sediment  must  be  avoided,  as  in  ordinary  wooden  tanks 
wlien  the  water  is  used  withii;  two  to  four  hours,  soda  ash.  or 
possibly  bicarbonate  of  soda  is  the  only  reagent  avail.able.  The 
latter  is  least  apt  to  produce  sediment.  Xeither  reduces  the  total 
amount  of  incrusting  n^atter.  but  both  change  it  all  to  carbonate, 
or  bicarbonates,  so  that  hard  scale  is  largely  avoided. 

This  treatment  has  been  found  very  beneficial  on  a  nunil)er  of 
roads.  It  vs  applicable  to  waters  of  moderate  hardness.  With 
very,  very  hard  waters  the  amount  of  soda  required  to  decompose 
the  incrusting  matter  is  liable  to  cause  deposits.  In  this  use  of 
soda  ash.  as  well  as  with  soda  ash  placed  directly  in  the  tender 
tank,  blowing  and  washing  out  must  be  done  thoroughly  at  regu- 
lar and  sufficiently  frequent  intervals. 

In  the  opinion  of  the  committee  the  case  well  merits  the  small 
further  elalmration  of  process  and  apparatus,  sufficient  to  separate 
a  considerable  amount  of  sediment.  For  this  purpose  a  steel 
tower,  and  the  use  of  caustic  soda  are  recommended.  '.\'ith  cor- 
rectly proportioned  apparatus  and  proper  adjustment  of  the  soda, 
a  wattr  of  twenty  or  more  grains  of  incrusting  solids,  of  which 
2S  to  50  per  cent,  is  "permanent  hardness,"  may  be  reduced  to 
ten  grains,  of  which  all  is  carbonate.  In  this  manner  a  very 
troublesome  water  is  reduced  to  one  which  will  give  verv  suc- 
cessful service,  with  reasonable  care  of  boilers.  So  far  as  the 
co-nmittee  is  aware,  this  process  is  in  use  only  on  the  Lake  Shore 
&  Michigan  Southerii,  although  after  this  report  was  practically 
complete  it  was  learned  that  the  Philadelphia  &  Reading  used  it 
some  years  ago. 

One  other  reagent  deserves  mention  and  that  is  barium  hydrate. 
It  has  the  great  advantage  of  treating  sulphates  without  intro- 
ducimr  foani-producin!T  alkali.  When  sulphate  of  lime  is  treated 
with  barium  hydrate,  the  lime  ultimately  finds  its  v.ay  to  the 
sediment  as  carbonate  of  lime  and  the  barium  goes  the  same  way 
as  sulphate,  insoluble  in  the  water,  which  is  then  left  entirely 
free  from  all  tiie  compounds  concerned  in  the  reaction.  It  should 
be  borne  in  mind  that  barium  hydrate  is  poisonous.  The  principal 
objection  to  its  use  is  its  cost.  Not  only  is  its  price  j^er  pound 
higher  than  that  of  soda  ash.  but  more  pour.ds  arc  required.  It 
has,  however,  been  used  by  a  few  roads  on  very  high  sulphate 
waters  which  could  not  be  treated  satisfactorily  with  soda.  Theo- 
retically, three  pounds  are  required  to  do  the  woik  of  one  pound 
of  soda  ash  in  treating  sulphates.  In  actual  work,  one  road  re- 
ports that  five  engines  were  treated  one  montn  with  4.290  pounds 
of  soda  ash  costing  $42.90,  but,  although  this  was  all  that  could 
be  used  on  account  of  foaming,  the  boilers  were  not  clean.  Tt 
was  estimated  that  about  twice  as  much,  costing  about  $85,  would 
have  kept  the  boilers  clean  if  it  could  have  been  u.sed.  For  the 
same  engines  1,^.000  ]iounds  of  barium  hydrate.  cf)Sting  $.^90.  was 
sufficient  to  keep  the  boilers  clean.  It  must  be  borne  in  mind 
that  these  waters  are  very  much  worse  than  the  average  bo:ler 
water  of   the  country. 

Finally,  it  is  ureod  that  water  purification  of  any  kind  should 
always  be  supervised  by  a  competent  chemist.  The  raw  water 
should  be  analyzed  occasionally  and  the  chemical  solutions,  as 
well  as  the  treated  water,  should  be  tested   frequently. 

Discussion. — Many  members  spoke  in  favor  of  treated  water, 
showing  v\here  it  had  lengthened  the  life  of  the  boiler  besides 
greatly  reducing  the  item  of  boiler  maintenance,  .\ngus  Sin- 
clair drew  attention  to  the  necessity  c»f  treating  different  waters 
in  a  manner  suited  to  that  particular  case  and  not  trying  to 
make  one  dose  fit  all  kinds  of  water. 

J.  F.  Durn  (O.  S.  L.)  favored  a  boiler  compound  put  into 
the  tender.  The  compound  used  is  prepared  by  the  chemist 
after  careful  analysis  of  the  water  in  that  district. 
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A.  Trumbull  (Erie)  favored  treatment  before  putting  the 
water  into  the  locomotive  tender. 

Speaking  in  answer  to  questions  concerning  the  foaming  of 
over-treated  waters,  A.  E.  Manchester  (C.  M.  &  St.  P.)  said 
that  he  had  had  some  experience  with  the  use  of  barium  hy- 
drate as  a  softening  agent  which  was  most  satisfactory,  but 
the   cost   was   practically   prohibitive. 

E.  VV.  Pratt   (C.  &  N.  W.)   related  his  experience  with  over- 


treated  waters,  stating  that  frequent  blowing  out  was  the  best 
scheme  he  had  found. 

J.  Christopher  (T.  H.  &  B.)  said  that  some  of  his  engine 
crews  procured  castor  oil  at  their  own  expense  and  injected  it 
into  the  water  to  prevent   foaming 

H.  E.  Smith  (L.  S.  &  M.  S.),  in  closing  the  discussion,  said 
that  thorough  and  constant  super\'i?ion  was  very  necessary  for 
the  best  results  and  would  often  make  a  success  of  a  system 
which   without  it  would  cause  trouble. 


Master  Gar  Builders'  Association 


FORTY-FTFTH    AXNU.AL    CoNVENTIOI*.    ' 


(Concluded  from  page  294,  July  issue.)f:. 


TRAIN  LIGHTING 


Committee: — T.  R.  Cook,  Chairman:  E.  A.  Benson,  Carl 
Itrandt,  Ward    Harnum,  J.   H.   Davis. 

The  committee  desircE  to  change  the  suggestions  as  to  rec- 
ommended practices  given  in  the  report  of  igio  to  read  as  fol- 
lows :  .;.    {  .  -    /:  .■• 

That  each  electrically  lighted  car  be  provided  with  a  notice 
describing  the  apparatus  in  the  car,  in  accordance  with  the  ex- 
liibit,  and  that  this  notice  shall  be  posted  in  a  conspicuous  place 
in  or  near  the   switchboar  locker. 

That  where  train  line  connectors  are  used.  Gibbs'  No.  3-G 
Train  Line  Conntctor  be  used,  located  as  shown  on  Fig.  i,t 
with  connections  to  the  battery  dynamo  and  jumper  as  shown  on 
Fig.  2.t  If  only  two  wires  are  used,  they  shall  be  connected 
to  the  two  outside  terminals  and  the  female  connector  on  each 
end  of  car  shall  be  stenciled  "mot  for  lse  on  head  end  sys- 
tem." V'-i^;^. 

That  batteries  shall  be  connected  up  with  the  positive  to  the 
right,  facing  the  car. 

That  where  double  compartment  tanks  are  used,  the  connec- 
tions and  arrangement  of  battery  terminals  are  to  be  shown  on 

Fig.  3-U 

That  each  electrically  lighted  car  shall  be  provided  with  two 
charging  receptacles  with  swivel  supports,  as  shown  in  detail  on 
Exhibits  B,  C,  and  D,t  installed  one  on  each  side  of  the  car 
as  shown  on  Exhibit  E,t  the  outside  angular  ring  to  be  the 
positive. 

That  each  electrically  lighted  car  be  provided  with  two  150- 
ampere  fuses,  close-connected  to  each  battery  terminal;  the 
fuses  to  be  arranged  and  placed  in  a  cast-iron  box,  as  shown 
on  Exhibit  F.t  and  installed  on  car,  as  shown  on  Exhibit  E. 

That  each  electrically  lighted  car  shall  be  provided  on  the 
switchboard  in  the  car,  a  switch,  fused  switch,  fuses  or  ter- 
minals. The  switches,  fuses  or  terminals  to  protect  and  com- 
pletely disconnect   the   following  parts: 

(a)  Train  line   (where  train  line  is  used). 

(b)  Battery. 

(c)  Axle   dynamo    (where   axle   dynamo  is   used). 

(The  axle  dynamo  switch  or  fuses  to  control  the  positive, 
negative  and  field  of  the  dynamo.)  ,   ;:;:' 

Each  of  the  above  switches,  luses  or  terminals  to  be  plainly 
stenciled,  designating  the  part  controlled,  the  positive  terminal 
to  be  on  the  right  side  facing  board.  ,-    -^       ;         ^ 

Where  a  main  lan.p  switch  is  i.S(d,  or  where  fuses  controlling 
all  lamps  are  used,  they  shall  be  so  stenciled  in  plain  letters. 

That  all  fuses  on  cars  shall  Ik*  National  Electric  Code  fuses. 

That  where  axle  dynamos  arc  used,  negative,  positive  and 
dynamo  field  shall  be  fused  as  close  as  possible  to  the  dynamo 
and  prior  to  the  said  leads  either  entering  the  conduits  or  be- 
ing secured  to  the  bottom  of  th';  car.  The  above  fuses  to  be 
used  for  emergency  service  only  and  to  be  at  least  one  hundred 
per  cent,  above  the  capacity  of  the  fuses  on  the  switchboards 
protecting  the   same  leads. 

*  The  July  issue  contained  reports  as  follows:  Rules  for  Loading  Mate- 
rial, Revisions  of  Standards  and  Practice,  Revision  of  Code  of  Tests, 
Coupler  and  Draft  Equipment,  .Safety  -Appliances,  Train  Brake  and  Signal 
Kquipment,  Opening  and  President's  Address,  Association  Business,  Con- 
cluding Exercises,  Election  of  Officers. 

tt  See  American   Engineer,  .August,  1910,  page  329. 

t  .\ot  reproduced — tcpics  can  be  obtained  from  J.  W.  Taylor,  Sec,  390 
Old  Colony  Bldg.,  Chicago.— £rf. 


The  following  voltages  should  be  used : 

60    vohs    (nominal)    for    straight    storage,    head    end   and 

axle  dynamo  systems.  ■■;■ 

30  volts   ( nominal)   for  straight  storage  ai*p|  axle  dynamo 

system.  /"■.■ 

That  the  batteries  shall  be  preferably  installed  in  double  com- 
partment tanks  and  substantially  as  shown  oil  Exhibits  <"i,  H 
and  I.  ■■■-■'■-•^-- '■/;  /r   '■■  ^. ;:■'...■"■ 

That  battery  boxes  shall  have  1  rovided  in  each  door  a  vent 
as  shown  on  Exhibit  K. 

That  when  facing  the  end  of  the  truck  on  which  axle  gen- 
erator is  mounted,  the  pulley  or  sprocket  shr.ll  be  on  the  right- 
hand  side. 

Tliat  the  rules  of  lire  underwriters  shall  rover  all  car  wiring. 

Tliat  all  wiring  under  car  to  the  switchboard  sliall  1k'  run  in 
conduits. 

1  hat  a  straight  pulley  seat  be  provided  lor  the  axle  pulley. 
That  if  a  bushing  or  sleeve  be  used  it  must  be  secured  to  the 
axle  independent  of  tin  pulley.  Bushing  to  have  an  external  di- 
ameter of  /M-  inches  and  to  be  8V2  inches  long,  turned  straight. 
That  the  pulley  iiub  have  a  uniform  internal  diameter  of  7^ 
inches,  the  length  of  the  hub  to  be  6l^  inclies,  the  face  of  the 
pulley  to  be  9  inches  or  wider  if  fiangeless,  and  8  inches  if 
flanged.  That  the  generator  pulley  be  flanged,  crowned  and 
perforated,  and  have  an  8-inch  face. 

In  connection  with  Master  Car  Builders'  Rules  covering  in- 
terchange of  equipment  the  committee  suggests  that  the  para- 
graph at   the  bottom  of  page   103  reading : 

"On  electrically  lighted  cars  a  liattery  depreciation  charge  of 
75  cents  per  day  shall  be  made,'  be  changed  t(j  read  as  follows: 

"On  electrically  lighted  cars,  furnished  to  foreign  roads,  where 
no  agreement  is  made,  the  following  charge  shall  be  made  per 
day   for  use  of  batteries : 

Depreciation.  Current.  Total. 

,^2  cells...., — ..46  cents ,29  cents....... ..  .75  cents. 

16  cells. ........ .23  cents;  ...... ...14  cents  .  ..i .... .37  cents." 

Discussion. — It  was  explained,  in  answer  to  a  question  by  Mr. 
Wildin,  that  none  of  the  special  devices  mentioned  in  the  paper 
were  patented. 

G.  W.  Wildin  brought  up  the  matter  of  recommended  voltage 
of  the  batteries,  30  volts,  stating  tiiat  tiiis  was  not  su'tal)le  for 
electrified  roads,  where  the  current  for  charging  the  liatteries 
was  taken  from  the  power  circuit,  and  that  in  case  a  voltage 
<i)i  60  was  preferable.  It  was  explained  by  Mr.  Cartright,  how- 
ever, that  this  additional  voltage  would  simply  be  obtained  by 
adding  to  the  batteries  and  that  tlie  standard  now  would  not 
affect    roads    which    niiglit    be    electrified    in    the    futuve. 

The  report  of  the  committee  was  accepted  and  referred  to 
letter  ballot. 

J.  D.  Cartright,  of  the  Lehigh  Valley  Railroad,  chairman  of 
the  committee  on  standards  of  the  .\ss(Kiation  of  Electrical  En- 
gineers, was  given  the  privilege  of  the  flof)r  and  spoke  as 
follows : 

"I  am  here  to  present  for  your  consideration  the  wishes  of 
the  Association  of  Railway  Electrical  Engineers,  primarily 
formed  for  the  purpose  of  standardizing  as  far  as  possible  the 
electrical  equipment  on  cars.  Fully  realizing  the  importance  of 
the  subject,  I  hope  you  will  bear  with  me  for  a  few  moments  in 
the  presentation  of  the  subject  which  will  be  submitted  to  you 
for  your  consideration.  I  take  this  opportunity  to  thank  your 
committee   on   train    lighting    for   their   hearty  co-operation    in 
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embodying  in  their  report  several  recommendations  which  have 
been  made  by  our  Association.  We  do,  however,  take  certain 
exceptions  to  a   few  of   these   recommendations,  as   follows : 

"Sec.  I.  Should  be  changed  to  include  additional  informa- 
tion not  shown. 

"Sec.  2.  The  first  line,  after  the  word  'used'  it  was  suggested 
that  there  should  be  inserted  the  words  "they  shall  be  inter- 
changeable with.' 

"Sec.  5.  After  the  word  car'  in  tlie  first  line  insert  the  words 
'equip  with  battery  boxes." 

■'There  is  no  necessity  of  putting  a  charging  plug  on  an  elec- 
trically lighted  car  that  has  no  battery  boxes  in  it. 

Sec.  6.  Should  read :  That  each  electrically  lighted  car  be 
provided  with  two  150-anipore  fuses  close  connected  to  posi- 
tive and  negative  terminals  of  batteries,  at  battery  box,  before 
wires  enter  conduit  leading  to  distributing  board  in  car.  The 
fuses  to  be  arranged  and  placed  in  a  strong  metal  box,  sub- 
stantially as  shown  on  Exhibit  h,  and  installed  on  car  as  jhown 
on  Exhibit  E. 

"Sec.  7.  Omit  the  word  'completely'  in  the  fourth  line.  Also 
omit  the  second  item.  We  have  found  several  instances  where 
porters  on  the  cars  nave  pulled  the  battery  switch  instead  of 
the  light  switch.  The  result  is  that  all  the  lamps  in  the  car 
have  been  burned  out,  due  to  the  excessive  voltage  generated. 

"The  sixth  line  should  read  as  follows :  The  axle  dynamo 
switch  or  fuses  to  control  the  positive  armature  and  positive 
field  of  the  dynamo. 

"We  had  considerable  discussion  on  Sec.  10.  We  wish  to 
eliminate  all  fuses  that  we  can  from  a  car,  consistent  with 
safety.  It  might  be  practicable  to  put  a  few  in  your  armature, 
but  do  not  put  any  in  your  field  or  both  sides  of  your  arma- 
ture circle. 

''Sec.  I  r  should  read  as  follows :  The  following  voltages 
should  be  used: 

"For  head  end  or  straiglit  storage,  64  volts   (nominal). 

"For  axle  dynamo  systems,  32  volts   (nominal). 

"You  will  notice  that  we  have  omitted  the  recommendation  for 
30  volts  for  the  straight  storage  system.  On  the  second  part 
we  have  omitted  straight  storage.  It  was  not  considered 
practicable  to  operate   straight   storage  on  30  volts. 

"There  is  one  typographical  error  which  has  crept  into  Sec. 
17.  In  the  seventh  line  the  figure  '7'  should  be  inserted  instead 
of  the  figure  '8,'  as  the  dimensions  for  the  face  of  the  gen- 
erator pulley. 

".\t  a  meeting  of  the  members  of  the  Association  of  Rail- 
way Electrical  Engineers,  held  in  Washington  on  June  16,  1911, 
it  was  voted  that  the  recommendations  of  your  committee  re- 
garding interchange  of  electric  lighted  cars  should  read  as 
follows:  On  electrically  lighted  cars,  furnished  to  foreign  roads, 
where  no  agreement  is  made,  a  charge  of  75  cents  per  car  per 
day  sliall  be  made  for  the  use  of  the  electric  lighting  equip- 
ment. 

"If  any  of  the  suggestions  or  recommendations  that  I  have 
made  are  out  of  order,  I  would  ask  you  to  excuse  my  presump- 
tion, hut  accept  the  recommendations  of  the  Association  of 
Railway   Electrical   Engineers  just  the  same." 

TESTS  OF  BRAKE  SHOES 


Committee : — W.  F.  M.  Goss,  Chairman ;  C.  D.  Young,  R.  B. 
Kendia. 

P.\RT    I. 
Brake  Shoes. 

Status  of  the  Work. — The  Association  will  recall  that,  as  a 
result  of  the  committee's  work  prior  to  the  last  annual  meet- 
ing, there  was  presented  at  the  convention  in  1910  a  complete 
series  of  specifications  covering  frictional  and  wearing  qualities 
of  brake  shoes.  These  specifications  arc  now  the  standards  of 
the  Association.  It  was  thought  at  that  time  that  the  exensive 
record  of  tests  then  available  would  make  it  possible  to  defer 
further  work  upon  brake  shoes  for  a  time  After  a  general 
discussion  of  the  status  of  the  committee's  experimental  work, 
however,  and  especially  in  view  of  the  significance  of  the  high- 
speed tests  on  heavy  passenger  eciuipnuiU,  the  results  of  which 
were  recorded  at  the  last  convention,  it  was  decided  to  extend 
the  laboratory  work  for  the  purpose  of  securing  data  under  very 
heavy  brake-shoe  pressures.  It  was  believed  by  the  committee 
that  such  results  were  necessary  for  the  purpose  of  settling 
the  question  as  to  whether  the  standard  specifications  of  the 
Association  are  sufficient  to  protect  the  purchaser  in  selecting 
shoes  for  the  heavy  high-speed  service  referred  to. 

Outline  of  Tests  as  Agreed  Upon  in  December. — Mr.  Young, 
of  the  committee,  was  requested  to  act  as  a  sub-committee  to 
select  and  deliver  to  the  laboratory  samples  of  shoes  used  on 
heavy  passenger  cars  in  high-speed  passenger  service  by  the 
New  York  Central  Lines,  the  Pennsylvania  Lines  and  such 
other  lines  as  might  have  shoes  to  submit. 

It  was  agreed  that  the  frictional  qualities  and  the  wear  of 
the  shoes  submitted  should  be  determined  by  applications  to  the 
33-inch  steel  wheel  of  the  Master  Car  Builders'  brake-shoe  test- 


ing machine  in  effecting  stops  at  a  speed  of  eighty  miles  per 
hour.  All  tests  were  to  be  at  this  speed,  and  brake-shoe  pres- 
sures of  12,000,  14,000,  16,000,  18,000  and  20,000  pounds  respec- 
tively were  to  be  employed.  Each  kind  of  shoe  submitted  was 
to  be  tested  in  triplicate;  that  is,  three  shoes  nominally  aliKe 
were  to  be  subjected  to  tests  for  the  determination  of  frictional 
qualities  and  wear. 

It  was  agreed  that  in  determining  the  wear  under  the  fore- 
going conditions  it  would  be  sufficient  to  weigh  the  shoes  after 
every  three  applicatoins.  It  was  understood  that  between  ap- 
plications the  shoe  would  be  cooled  to  its  initial  temperature. 

It  was  agreed  that  no  further  investigations  of  wheel  wear 
need  be  undertaken. 

Mr.  Kendig,  of  the  committee,  was  requested  to  submit  a 
summary  of  the  results  of  the  brake-shoe  tests  made  under  his 
direction  in  the  fall  of  1909  on  the  Lake  Shore  &  Michigan 
Southern  Railway.  Professor  Schmidt  was  requested  to  sub- 
mit the  results  of  tests  then  in  progress  at  the  University  of 
Illinois,  which  were  designed  to  ascertain  whether  there  is  any 
material  difference  in  the  coefllicient  of  friction  as  developed 
by  the  use  of  the  testing  machine  when  the  shoe  is  applied  by 
weights,  as  in  the  Master  Car  Builders'  testing  machine,  and 
when  applied  by  means  of  an  air-brake  cylinder,  as  in  service. 

A.rle  Loads. — In  any  study  of  the  possibilities  of  train  brak- 
ing, the  facts  concerning  axle  loads  are  of  importance.  It  is 
believed  that  the  following  data,  showing  the  actual  weight  of 
modern  cars  used  in  high-speed  passenger  service,  will  be  of 
interest  in  this  connection. 

weights  of   stkel  a.\d  stekl  underframe  passenger  equipment  cars. 

Type                                                                                                    Weight  Total 

Trilk.                       Type                               R.    R.    Co.              of  both  Wt.  op 

Trucks.  Car. 

6-\vhee1.          niner    P.   R.   R 42.000     "  15.->.0on 

Pullman     C.    M.    &   St.   P.     36,000  158,800 

Parlor-cafe    B.  &  0 42,100  l.-)(l,fiO(i 

"                Pullman-CompartineiU     .  P.   R.   R 150.000 

Pullman-Observation     ..  P.   R.   R 14.s,000 

"               Pullman-Sleeper     P.   R.   R 146,000 

"               Diner    .\.  T.  Sc  S.   V. . .     45,000  144.0(»(i 

Chair    Si.   L.  &S.  F...     36,000  143,000 

"               Chair    C.    R.    I.   &  P...     41,000  143,000 

Chair    P.    R.    R 14?,0'iO 

Diner    C.    H.    &   Q 40,000  140,700 

Coach  St.  L.  &s;f...     36,000  139,000 

"               Coach   C.   R.   I.   &  P. . .     41,000  13s.900 

Buffet-Library-Baggacic.  W.    P 41,700  138,000 

Coach-Mail    St.  K.  &  S.  F. . .     36,000  137,000 

Mail-Baggage    St.  L.  &S.   F...     36,000  137,400 

Coach    C.   &  () 43,395  136,615 

"               Passenger-Baggage    C.  &  0 4'J,3P5  13b. 015 

"                 Diner    W.  P 42,200  13(i.2iMi 

Passenger-Baggage    C.   R.   1.   &  P...     41,000  135,800 

"              Coach  C.    M.   &   St.    P.     35,000  135.000 

Passenger-Baggage      ...  St.    L.    &    S.    F. .      36,000  135,000 

"                Baggage-Mail    C.    R.    I.    &   P...      41,000  133,650 

Postal     B.    &    0 42,100  133,200 

"               Baggage    C,   M.  &  St.  P..     35,000  129,160 

"               Composite    A.  T.   &  S.  F. .  .      45,000  129,000 

Coach    C.    M.    &    St.    P.     35,000  128,700 

Coach    n.  &  (J 41,200  127,300 

"                Chair     C.    B.    &   Q 40,000  126,4f>0 

"               Baggage   C.   R.    I.   &  P. . .     41,000  126,300 

Passenger-Baggage    P.    R.    R 42,560  126,240 

"               Baggage     St.  L.  &S.   F...     30.000  126,200 

"               Passenger-Baggage    P.   R.  R 42,560  124,000 

Mail    P.   R.  R 42,560  121,000 

"                Passenger-Baggafsc      ...  H.    &   0 41,200  IC^i.O.'O 

Chair    A.   T.   &  S.   1"        45,000  122,000 

"               Baggage-Mail     P.  R.   R 42,560  121,000 

"                Baggage-Mail     P.   R.   R 42,560  120,000 

Coach    A.  T.  &  S.  F...     45,000  120,000 

4-\vhici.          Coach    P.    R.   R 119.000 

Coach     }•.    R.    R 27,515  117,425 

Buffet-Ubrary-Baggago.  W.    P 32,000  115,800 

6-wheel.         Baggage     C.   B.  &  Q 40,000  113,900 

"               Coach   Southern     110.100 

"               Baggage    \.   T.  &  S.   1=".. .     45,000  110  JOO 

Baggage    ii.    &   0 42,100  109,000 

"                Postal     M    P 43,000  107,680 

4-whecl         Mail     N.   Y.  C.   Lines 107,000 

Baggage    X.  V.  C.  Lines 100,000 

"                Baggage    W.    P 32,000  102,500 

Baggage    N.Y.  C.  &   H.   R.     28,145  101,240 

Baggage    X.Y.  C.  &  H.   R.     28,040  101,135 

Baggage-Mail    X.  O.  &  N.  E. .  .      1  <  ,040  101.000 

Coach    L.   V 28,150  100,045 

Mail-Slorage     P.  R.  R 94,300 

Baggage-Mail    C.   C.   &  9 93.200 

Baggage    P.    R.   R 93,000 

"                Passenger    P.   R.   R 25,320  86,930 

Postal     C.   R.    L   8e  P...     26.000  86,200 

"               Elec. -Baggage-Passenger  T.ong    Island    . .     30,225  83,235 

It  will  be  noted  that  the  eight-wheel  passenger  coach  of  the 
Pennsylvania  Railroad,  weighing  119,000  pounds,  gives  the 
heaviest  load  per  wheel,  namely,  a  load  of  14,875  pounds.  Un- 
der the  usual  service  applications  the  brake-shoe  pressure  would, 
of  course,  be  less  than  this  amount  and  could  not,  in  the  light 
of  our  present  experiments,  be  regarded  as  excessive ;  but  with 
modern  equipment,  in  emergency  applications,  the  brake-shoe 
pressure  upon  such  a  car  may  readily  exceed  20,000  pounds. 

Performance  of  Shoes  Under  Test  as  Set  Forth  in  the  Ac- 
companyittg  Report  by  Dean  Benjamin. — The  desire  of  the  com- 
mittee to  determine  whether  shoes  would  resist  pressures  as 
great  as  20,000  pounds,  in  making  stops  from  a  speed  as  high 
as  eighty  miles  an  hour,  has  been  fully  satisfied.  The  detailed 
report   of   tests    shows   the   precise    results   obtained    as   to   co- 
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efficient  of  friction  and  wear  from  a  considerable  number  of 
;hoes  when  tested  under  the  several  different  pressures  up  to 
and  including  20,000  pounds.  It  is  formally  reported  to  your 
committee  also  that  tests  made  at  the  laboratory  of  the  Univer- 
sity of  Illinois  have  involved,  without  serious  difficulty,  brake- 
shoe  pressures  as  great  as  24,000  pounds.  If  it  be  assumed  that 
a  shoe  in  such  service  will  rarely  be  called  upon  to  withstand 
liie  conditions  of  an  emergency  stop  from  a  speed  as  high  as 
eighty  miles  an  hour,  it  may  also  Ic  assumed  that  shoes  such 
as  those  tested  may  be  regarded  as  reliable  for  such  service. 
It  is  of  the  highest  importance,  however,  to  know  that  the  value 
i)f  the  coefficient  of  friction  decreases  as  the  pressure  upon  the 
^hoe  is  increased.  So  great  is  this  change  in  the  coefficient  of 
friction  for  some  shoes  that  the  lergth  of  stop  is  reduced  but 
slightly  by  increasing  the  pressure  from  18,000  to  20,000  pounds. 
On  the  other  hand,  the  wear  of  all  shoes  increases  rapidly  with 
increase  of  pressure. 

The  tests  were  made  at  a  speed  of  eighty  miles  an  hour,  and 
since  the  previous  work  of  the  committee  docs  not  involve  such 
speeds,  it  has  been  impossible  to  tie  up  the  results  of  tlie  pres- 
ent series  with  those  which  have  already  been  made  of  record 
by  the  committee.  For  this  reason,  it  is  impossible  to  judge 
from  them  the  sufficiency  of  the  present  specifications  for  use 
in  selecting  shoes  for  very  high-speed  service.  It  has  been 
suggested  that  in  all  probability  a  shoe  which  gives  the  best  re- 
sults under  the  present  specifications  will  at  least  give  good  re- 
sults under  the  higher  speeds  and  pressures,  such  as  arc  now 
being  considered.  Under  the  circumstances,  it  was  thought 
best  to  present  the  results  as  obtained  for  the  information  of 
members,  in  the  hope  that  later  a  series  of  tests  may  be  made 
under  heavy  pressures  at  different  speeds,  which  will  permit 
such  results  to  be  connected  with  those  underlying  the  present 
specifications. 

CociHcieU't  of  Friction  as  Determined  Upon  a  Brake-shoe 
Testing  Machine  When  the  Shoe  Is  Applied  by  Weights  and  by 
.■in: — By  the  courtesy  of  Professor  Schmidt,  the  University  of 
Illinois  undertook  to  determine  the  effect  upon  tiie  coefficient 
of  friction  as  found  by  experiment  when  the  shoe  was  quickly 
applied,  as  by  weight,  and  when  more  slowly  applied,  as  by  air. 
1  he  purpose  of  this  inquiry  was  to  settle  the  question  as  to 
whether  results  obtained  on  the  testing  machine  were  the  same 
as  those  which  would  be  expected  under  service  conditions  on 
the  road,  conditions  of  speed  and  pressure,  of  course,  being  the 
same.  The  following  brief  report  from  Mr.  A.  S.  Williamson, 
giving  the  results  of  such  tests,  may  be  accepted  as  conclusive 
evidence  that  the  results  are  substantially  the  same  in  both 
cases : 
Dean   W.  F.  M.  Goss,  Chairman  of  the  Brake-shoe  Committee, 

Master  Car  Builders'  Association: 
Dear  Sir, — Responding  to  the  request  of  the  Brake-shoe  Com- 
mittee, tests  have  been  made  upon  the  brake-shoe  testing  ma- 
chine of  the  University  of  Illinois,  in  the  course  of  which  the 
shoe  has  been  dropped  upon  the  wheel  through  the  action  of 
weights,  and  also  by  use  of  an  arrangement  of  air  equipment 
giving  substantially  the  conditions  of  service.  These  tests  were 
made  with  a  great  variety  of  slices  and  under  many  different 
conditions  of  speed  and  pressure.  Within  the  limits  involved- by 
these  experiments,  the  mean  coefficent  of  friction  is  practically 
independent  of  the  manner  in  which  the  shoe  is  applied.  The 
following   results  are  typical : 

"Diamond  S"  Shoe — Speed.  60  M.  P.  H. 

Shoe  Pressure.  Coefficient  of  Friction. 

6,840    pounds     13  9.T  (weights) 

6,840    pounds     14,15   (air) 

12.000    pounds     12.2,=;  (weights) 

12,000    pounds     12.50  (air) 

The  facts  are  perhaps  better  shown  by  means  of  Fig.  A,  giv- 
ing the  records  obtained  from  the  brake-shoe  *esting  machine 
for  the  two  methods  of  application,  all  under  conditions  as  near- 
ly as  possible  identical.  The  similarity  of  the  coefficient  of  fric- 
tion in  the  two  cases  is  shown  in  the  uppei  of  the  three  dia- 
grams. The  middle  diagram  shows  a  comparison  of  the  pres- 
sures, and  the  lower  diagmm  the  retardinsj  effect  during  the 
application,  all,  of  course,  applying  to  the  same  stop. 

(Signed)  A.  S.  Williamson. 

Recommendations. — In  concluding  the  summary  of  the  work 
of  the  past  year,  your  committee  would  recommend : 

1.  That  some  further  work  be  undertaken  by  the  Association 
for  the  purpose  of  connecting  the  results  obtained  under  high 
brake-shoe  pressures  with  those  upon  which  the  Association's 
specifications  are  based. 

2.  That  in  the  specifications  of  the  commiliee,  as  presented  in 
the  report  of  iqio,  paragraphs  "c"  and  "f"  be  changed  to  read 
"steel   or  steel-tired  wheel,"   instead   of  "steel-tired  wheel." 

The  formal  report  of  the  tests  v^hich  have  been  made  under 
the  direction  of  the  committee  during  the  current  year  is  as 
follows :  '':;[-:■■■■ 

Dean  W.  F.  M.  Goss,  Chairman,  Brake-shoe  Committee,  Master 
Car  Builders'  Association,   Urbana.  III.: 

I^EAR  Sir. — I  take  pleasure  in  transmitting  herewith  Profes- 
»or  Endsley's  report  on  the  tests  of  fourteen  brake-shoes,  author- 


ized by  your  committee.  1  do  not  know  thai  I  can  add  any- 
thing to  the  report  itself  which,  it  seems  to  me,  brings  out 
all  the  points  of  interest.     I   would  like,  however,  to  voice  my 
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own  opinion  that  the  tables  and  curves  show  pretty  conclu- 
sively that  there  is  nothing  particular  to  Le  gained  either  in 
friction  or  wear  by  carrying  pressures  beyond  18,000  pounds. 
By  reference  to  Figs.  15,  16  and  17,  it  is  easily  seen  that  the 
coefficient  of  friction  drops  rapidly  between  18,000  and  20,000 
pounds  pressure,  and  that  the  amount  of  wear  is  correspond- 
ingly greater,  while  the  stopping  distance,  of  course,  is  not 
materially  diminished. 

C.  H.  Benjamin. 
Dean  C.  H.  Benjamin,  Purdue   University: 

Dear  Sir, — I  submit  herewith  a  report  of  tests  of  brake-shoes 
made  for  the  Brake-shoe  Committee  of  the  Master  Car  Build- 
ers' Association. 

The  tests  were  conducted  upon  the  Master  Car  Builders' 
brake-shoe  testing  machine,  a  description  of  which  will  be 
found  in  the  Proceedings  of  the  Association  for  1894  and   1906. 

The  shoes  tested  were  of  seven  different  kmds.  Six  shoes  of 
each  kind  were  received  at  the  university,  and  of  this  number 
two  of  each  type,  making  fourteen  shoes  in  ail,  were  tested. 
None  of  the  shoes  had  been  in  service  prior  to  their  receipt  at 
the  laboratory.  All  of  the  shoes  were  given  a  laboratory  num- 
ber. 

Schedule  of  Test. — So  far  as  practicable,  each  shoe  was  tested 
upon  a  steel-tired  wheel  under  the  following  brake-shoe  pres- 
sures :  12.000.  14,000,  16.000,  18,000  and  20,000  pounds,  the  in- 
itial speed  of  the  machine  being  in  each  case  eighty  miles  per 
hour.     At  each  of  the  alwve  pressures  nine  stops  were  made. 

Method  of  Testing. — In  anticipation  of  a  test,  the  shoe  was 
given  a  number  of  applications  until  a  full  bearing  surface  was 
obtained,  after  which  it  was  accurately  weigiicd  upon  a  pair  of 
scales.  The  shoes  were  first  tested  at  a  pressure  of  12,000 
pounds,  after  which  the  pressure  was  increased  by  increments 
of  2,000  pounds  until  a  pressure  of  20,000  pounds  was  reached, 
or  until  the  shoe   broke  or  became   unserviceable. 

The  loss  in  weight  of  the  shoe  was  obtained  by  weighing  the 
shoe  after  each  three  applications,  thus  giving  a  check  upon  the 
loss  for  each  pressure.  During  the  nine  applications  at  each 
pressure,  three  cards  were  taken  from  which  the  coefficient  of 
friction  was  obtained.     It  will  be  seen  that   some  of  the   shoes 
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failed  before  the  pressures  of  18,000  and  20,000  pounds  had 
been  reached. 

Between  each  apphcation  the  shoe  was  cooled  by  a  blast  of 
air  until  the  temperature  was  reduced  to  such  an  extent  that 
the  observer  could  bear  his  hand  upon  the  shoe.  This  required 
from  twenty-two  to  twenty-eight  minutes  between  each  appli- 
cation. 

Results  Obtained. —  llic  results  obtained  arc  i;iven  in  Tables 
I  to  VI,  inclusive. 

Table  I  gives  the  results  obtained  at  a  hrake-shoe  pressure 
of  12,000  pounds.  Col.  I  of  this  table  gives  the  number  of  the 
brake  shoe:  Col.  II,  tho  designation  of  the  shoe;  Col,  III,  the 
road  on  which  it  is  standard;  Col.  IV,  the  coefficient  of  friction 
of  shoe;  Col.  V,  the  average  coefficient  of  friction  of  the  two 
shoes  of  the  same  kind  ;  Col.  VI,  the  loss  for  each  100,000,000 
foot-pounds  of  work  done  for  each  shoe :  Col  VII,  the  aver- 
age loss  per  100.000,000  font-pounds  of  work  done  for  the  two 
shoes  of  each  kimi. 

Table  II  gives  results  obtained  at  14,000  pounds  pressure. 

Table  III  gives  results  obtained  at   16,000  pounds  pressure. 

Table  IV  gives  results  obtained  at  18,000  pounds  pressure. 

Table  V  gives  results  obtained  at  20,000  pounds  pressure. 

In  Tables  II  to  V  the  notations  for  the  columns  are  the  same 
as  for  Table  I. 

Table  VI  gives  the  appro.ximate  distance  per  stop  in  feet  as 
obtained  from  the  three  cards  taken  at  each  pressure  for  the 
two  shoes  of  each  kind.  Col.  T  of  this  table  gives  the  number 
of  the  brake  shoe:  Col.  II,  the  designation  of  the  shoe:  Col. 
Ill,  the  road  on  which  it  is  standard:  Col.  IV,  the  approximate 
distance  in  feet  during  the  stop  at  a  pressure  of  12,000  pounds; 
Col.  V.  the  approximate  distance  in  feet  during  the  stop  at  a 
pressure  of  14.000  pounds:  Col.  VI.  the  approximate  distance 
in  feet  during  the  stop  at  a  pressure  of  16,000  pounds;  Col. 
VII.  the  approximate  distance  in  feet  during  the  stop  at  a 
pressure  of  18,000  pounds:  Col.  VIII,  the  approximate  distance 
in  feet  during  the  stop  at  a  pressure  of  20,000  pounds. 

Fig.  I  gives  the  average  coefficient  of  frict'on  of  each  kind  of 
shoe  tested,  plotted   against  the  brake-shoe  pressure. 
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Fig.  2  gives  the  average  Idss  per  iC)0,ooo,ux)  foot-pounds  of 
work  done  for  each  kind  of  shoe,  plotted  against  the  brake- 
shoe  pressure. 

Fig.  3  gives  the  approximate  distance  per  stop  in  feet  for 
each  kind  of  shoe,  plotted  against  the  brake-shoe  pressure. 

It  will  be  seen  from  Fig.  1  that  the  coefficient  of  frictoin  of 
all  but  two  kinds  of  shoes  tested  decreased  as  the  pressure 
increased,  the  two  exceptions  being  the  "plain  cast-iron  shoe" 
and  the  "Xational  shoe."  This  is  no  doubt  due  to  the  fact  that 
the  composition  of  the  outside  layer  of  the  shoe  is  not  of  the 
same  texture  as  the  inner  layer,  or  that  the  heating  and  cooling 
of  tlie  shoe  changed  the  material  in  such  a  way  as  to  affect  the 
frictional  qualities.  Also,  it  will  be  seen  from  Fig.  i.^  that  the 
loss  due  to  wear  is  increased  as  the  pressure  is  increased  in  all 
but  three  kinds  of  shoes.  These  are  the  "plain  cast-iron,"  the 
"National"  and  the  "U"  shoe.  Two  of  these  kinds  of  shoes  are 
the  ones  which  showed  the  inconsistency  in  the  coefficient  of 
friction. 

In  order  to  check  these  seeming  inconsistencies,  either  in  the 
wear  or  frictional  qualities,  three  shoes,  one  of  each  kind  men- 
tioned above,  were  again  tested  at  12,000  pounds  pressure  after 
the  tests  at  18,000  pounds  pressure  had  been  conducted.  The 
results  from  these  retests  are  given  as  dotted  lines  in  the  curves 
shown  in  Figs,  i  and  2.  It  will  be  seen  from  these  dotted  lines 
that  in  each  case  the  seeming  inconsistency  practically  disap- 
peared, showing  that  tests  of  the  outside  layer  of  a  shoe  will 
not  in  all  cases  give  similar  results  to  tests  of  the  inner  ma- 
terial. 

It  will  be  seen  from  the  results  shown  in  Fig.  1  that  the 
points  representing  coefficient  of  friction  for  all  shoes,  except 
one,  fall  close  together,  there  being  less  than  two  per  cent,  va- 
riation in  any  two  sets  of  shoes.  The  one  exception  is  the 
"Pittsburg"  shoe,  which  is  a  composition  shoe,  and  gave  prac- 
tically twice  the  coefficient  of  friction  obtained  from  any  of  the 
other  shoes. 

1  he  results  shown  in  Fig.  2  indicate  that  the  wear  is  not  uni- 
form for  the  different  makes  of  shoes,  it  varying  from  about 
1.5  to  over  5  pounds  per  100,000,000  foot-pounds  of  work  done 
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at  12,000  pounds  pressure  and  from  about  3.5  to  over  12  pounds 
at  20,000  pounds  pressure.  It  will  be  also  seen  from  Fig.  2  that 
the  loss  is  not  much  increased  until  a  pressure  of  18,000  or 
20,000  pounds  is  reached. 

The  results  shown  in  Fig.  3  show  that  the  distance  per  stop 
is  about  the  same  for  all  shoes  but  one,  this  shoe  being  the 
•'Pittsburg''  shoe,  which  gave  the  highest  coetticient  of  friction. 
Three  of  the  shoes  tested  stopped  the  wheel  in  a  less  distance 
of  18,000  pounds  than  at  20,000  pounds,  and  three  of  the  other 
four  shoes  gave  almost  the  same  results  at  18,000  as  at  20,000 
pounds.  The  only  shoe  that  showed  much  advantage  at  20,000 
pounds  over  that  at  18,000  pounds  was  the  "Spear-Miller."  This 
slioe  became  very  hot  and  gave  off  a  flame  three  or  four  feet 
long  resembling  a  gas  flame  during  the  stop  at  20,000  pounds 
pressure. 

Louis  E.  Endsley. 
PART    II. 
Brake  Beams. 

Changes  in  Drawing  of  Break  Head.— The  committee  desires 
to  recommend  certain  changes  in  the  drawmg  of  the  standard 
brake  head  as  shown  on  Sheet  M.  C.  B.  17. 

1.  The  dimensions  of  the  upper-hanger  hole  have  been  made 
the  same  as  the  dimensions  of  the  lower-hanger  hole,  to  permit 
the  use  of  the   i-inch  hanger.     This  change  was  omitted   from-:, 
the  drawing  last  year  tii rough   error. 

2.  The  inclination  of  15/16  inch  in  6%  inches,  as  shown  on 
the  side  elevation  of  the  head  on  Sheet  M.  C.  B.  17,  is  correct 
for  the  brake  beam  hung  14  inches  above  the  rail,  but  is  not 
ccrrcct  for  the  standard  13-inch  hanging  for  inside-hung  beams. 
The  drawing  has  been  corrected  to  show  an  mclination  of  I  9/32 
iiiclies  in  6  inches,  to  correspond  to  the  13-inch  hanging,  and 
ail  the  vertical  dmiensions  have  been  made  to  read  from  a  line 
flruvn  through  the  center  of  the  bottom  hanger-hole  and  the 
Center  of  the  wheel.  The  contour  of  the  iiead  has  not  been 
cliangcd  in   doing  this. 

3-  The  ribs  bracing  the  under  side  of  the  lower  shoe-bearing 
"  lug  have  been  removed  from  the  drawing,  as  these  ribs  are  not 
acuially  being  used  on  the  heads  to-day. 

4  Sheet  M.  C.  B.  17  shows  a  H-inch  radii  at  the  ends  of  the 
si  i.,e-bearing  lugs,  and  the  committee  believes  this  only  results 
in  less  bearing  area  and  is  of  no  value,  and  accordingly  the 
drawing  has  been  changed  to  show  a  Vn-hich  radius  at  this 
P"int  and  the  side  of  the  lug  has  been  slightly  tapered. 

I  he  committee  recommends  the  adoption  of  these  changes, 
^  ;iich  we  believe  to  be  improvements  in  the  design  of  the  head, 
^^ithout  affecting  its  interchangeability  with  heads  and  shoes 
*"^'W  in  service. 

Reviezv  of  Recommendations  4  and  5  of  the  1910  Report. — 
Among  the  several  recommendations  made  by  the  committee  at 
«st  year's  convention  there  were  two,  numbers  4  and  S,  which 
A^ere  rejected  on  the  letter  ballot.     They  are  as  follows: 

"That  all  No.  2  beams  used  on  cars  built  alter  January  i, 
^T.0o8,  shall  be  of  such  dimensions  th?t  all  parts  of  the  beam  will 
he  within  the  outline  shown  in  Fig.  10  of  this  report ;  and  that 
^■"s  outline  be  shown  among  the  standard  drawings. 

"That  on  page  591  of  the  Proceedings  for  1909,  the  seventh 
f''ragraph.  relating  to  beam  No.  2,  be  changed  to  read:  'Beam 


No.'*2  must  be  used  on  cars  of  more  than  35,000  pounds  light 
weight,  and  it  may  be  used  on  cars  of  35,000  light  weight  or 
less.'  " 

For  the  purpose  of  ascertaining  the  reason  for  the  objection 
to  these  two  recommendations,  the  committee  early  issued  to 
the  membership  of  the  Association  a  circular  of  inquiry,  ask- 
ing the  roads  which  voted  agamst  these  propositions  to  state 
their  reasons  to  the  committee.  The  purpose  of  this  procedure 
was  to   secure    for   the  committee    such   information   as   would 
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permit  it  to  modify  the  recommendations  so  as  to  make  them 
acceptable  to  the  objecting  roads.  A  meager  response,  only, 
was  returned. 

Some  of  the  suggestions  received  in  reply  to  this  circular  are 
conflicting,  but  they  have  all  been  combined,  as  far  as  possible, 
to  form  a  new  diagram  as  is  shown  in  Fig.  19. 

The  principal  points  raised  related : 

1.  To  the  distance  from  the  face  of  the  brake  head  to  the 
back  of  the  beam,  which  has  been  changed  from  55^  inches  to 
5  inches. 

2.  With  steel  or  steel-tired  wheels,  which  may  be  reduced  to 
30  inches  in  diameter,  there  is  danger  with  a  deep  beam  of  hav- 
ing the  fulcrum  striking  the  axle.  ';\- ' 
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3.  The  location  of  the  diagonal  lines  limiting  the  tension 
members  of  the  beam  has  been  changed  to  avoid  confliction  with 
some  beams  which  are  now  in  service. 

The  diagram  shown  in  Fig.  19  is  submitted  for  the  considera- 
tion of  the  members  with  the  same  recommendation  with  which 
the  diagram  was  submitted  last  year. 

Having  presented  the  discussion  so  far  as  it  could  be  devel- 
oped, your  committee  would  resubmit  for  discussion  recom- 
mendations 4  and  5  as  above  given,  with  the  request  that  they 
be  so  modified  at  the  convention  as  to  make  them  acceptable  to 
the  members. 

Discussion. — The  first  part  of  this  report  brought  out  some 
discussion  in  the  shape  of  request  for  information  concerning 
the  variation  of  axle  weight  on  the  testing  machine.  It  was 
explained  that  there  was  no  variation  in  this  weight  for  the 
different  tests. 

The  recommendations  of  the  committee  that  further  work  be 
undertaken  were  referred  to  the  executive  committee,  and  the 
secretary  was  instructed  to  change  the  reading  in  paragraphs  "c" 
and  "I"  to  "steel  or  steel  tired  wheels,"  instead  pf  "steel  tired 
wheels." 

Attention  was  drawn  to  the  fact  that  an  error  had  been  made 
in  the  report  in  connection  with  the  radius  ot  the  fillet  in  para- 
graph 4  under  brake  beams.  This  should  be  }i  in.  insi-ad  of 
I-16  in.  as  shown.  The  recommendations  of  the  committee 
were  adopted  and  submitted  to  letter  ballot. 

REFRIGERATOR  CARS 


Committee : — M.  K.  Barnum,  chairman  ;  J.  S.  Chambers,  G.  W. 
Lillie,  \\ .  E.  Sharp,  E.  Posson,  W.  C.  Arp,  R.  S.  Miller. 

TiJE  Uniform  Height  of  Refrigerator  Cars  from  the  Rail  to 

THE  Floor. 

Our  investigation  of  this  subject  shows  that  a  large  majority 
of  the  refrigerators  built  within  the  last  ten  years  or  more  have 
the  height  of  floor  varying  between  48  inches  and  50  inches 
above  the  rail,  but  the  Santa  Fe  Refrigerator  Dispatch  has 
some  six  thousand  cars  with  floors  approximately  463^  inches 
above  the  rail.  We  have  not  been  able  to  learn  of  any  cars 
which  have  the  floor  at  42  inches  above  the  rail,  as  stated  in  the 
Railroad  Refrigerator  Service  Association  Circular  No.  84,  dated 
Tune  26,  1909. 

We  also  find  that  all  freight-house  platforms  of  the  largest 
roads  and  packing-houses  vary  in  height  from  42  inches  to  46 
inches  above  the  rail,  and  understand  that  the  American  Railway 
Engineering  and  Maintenance  of  Way  Association  has  not  yet 
adopted  any  standard  height  for  freight-house  platforms ;  we 
therefore  suggest  that  the  Master  Car  Builders'  Association 
adopt  a  minimum  of  48  inches  as  tiie  recomnended  practice  for 
refrigerator-car  floors,  and  that  the  matter  be  taken  up  with 
the  American  Railway  Engineering  and  Maintenance  of  Way 
Association  with  the  view  of  having  them  adopt  46  inches  as  the 
maximum  height  of  freight-house  platforms,  as  we  believe  that 
this  will  make  ample  allowance  between  the  bottom  of  refrigera- 
tor doors  and  top  of  platforms,  so  as  to  avoid  trouble  about 
opening  the  doors  at  freight  houses. 

Standard  Drip  Cup  for  Refrigerators. 

The  committee  has  not  yet  been  able  to  find  any  drip  cup 
which  will  meet  all  of  the  requirements,  which  now  seem  im- 
possible to  meet  in  full,  but  the  committee  will  continue  to  in- 
vestigate the  subject  and  make  supplementary  report. 

Relatively  Small  Ice  Tanks. 

Refrigerator  cars  may  be  divided  into  two  general  classes — 

(i)   Fresh-meat   cars. 

(2)  Fruit  and  dairy  cars. 

fi)  The  best  and  most  modern  refrigerators  are  used  for 
shipping  fresh  meats,  and  these  are  provided  with  ice  tanks 
which  experience  has  proven  to  be  amply  large.  Fresh-meat 
cars  use  crushed  ice  and  salt,  and  a  total  capacity  of  5,000 
pounds  per  car  has  been  found  ample  for  all  ordinary  service 
conditions :  the  committee,  therefore,  recommends  that  tanks  of 
5,000  pounds  ice  capacity  be  adopted  as  the  minimum  for  such 
cars. 

(2)  For  fruit  and  dairy  refrigerators  a  minimum  of  3,000 
pounds  per  tank,  or  6,000  pounds  per  car,  is  recommended.  Our 
investigation  leads  us  to  believe  that  the  complaints  mentioned 
by  the  Railroad  Refrigerator  Service  Association  have  been 
caused  by  old  cars  that  had  ice  tanks  much  smaller  than  the 
present  practice,  which  are  rapidly  disappearing  from  service, 
and  we  believe  tanks  of  the  size  above  recommended  are  amply 
large  to  protect  shipments  under  all   ordinary  conditions. 

The  Traffic  Department  will  be  the  first  to  object  to  encroach- 
ing any   further   than   necessary   on   the   loading   space   of   the 


car,  and  there  seems  to  be  no  present  necessity  for  increasiig 
the  outside  length  of  the  car  beyond  about  40  feet,  the  pres  nt 
size  of  the  largest  refrigerator. 

Discussion. — A  supplementary  report  was  read  by  Mr.  Barn.in 
(I.  C.)  as  follows: 

The  committee  has  continued  its  investigation  of  a  stand:  rd 
drip  cup  for  refrigerator  cars,  and  has  obtained  from  a  ni';n- 
ber  of  the  roads  which  are  the  largest  owners  of  refrigerai  rs 
and  also  from  the  packing  companies  drawings  of  their  sta  .d- 
ard  drain  cups,  together  with  reports  on  theii  performance,  vll 
of  these  drain  cups  are  alike  in  their  essential  features,  c  n- 
sisting  in: 

I..  A  depression  or  cup  below  the  level  of  the  drip  pan  :  to 
which  the  water  drains;  and 

2.  A  drain  pipe,  the  top  of  which  projects  above  the  bottom  of 
the  cup  to  a  varying  height,  thereby  retaining  some  water  in 
the  cup  round  about  the  pipe,  which,  with  the  inverted  t  ap 
fitted  over  the  top  of  the  drain  pipe,  forms  a  water  seat.  Tnis 
arrangement  permits  the  melted  ice  to  overflow  into  the  dr.  in 
pipe  and  at  the  same  time  prevents  the  admission  of  warm  'lir 
in  summer;  but  it  will  not  obviate  freezing  in  winter,  and  the 
drain  pipe  must  be  plugged  to  exclude  cold  air  in  freezing 
weather.  All  of  the  replies  received  to  our  inquiries  indicate 
that  there  are  no  serious  complaints  about  the  last  two  features. 
Our  investigation  leads  us  to  believe  that  the  combination  of  re- 
quirements specified  by  the  Railroad  Refrigerator  Service  Asso- 
ciation are  mechanically  impossible. 

Mr.  Barnum  also  explained  that  n  change  should  be  made  in 
the  report  in  connection  with  the  height  of  freight  house  plat- 
forms, which  it  was  proposed  to  have  the  Maintenance  of  \\  ny 
Association  make  standard.  These  should  be  44  in.  instead  of 
46  in.,  as  stated  in  the  report,  thus  leaving  a  difference  of  4  in. 
between  the  level  of  the  car  floor  and  top  of  platform. 

Mr.  Hennessey  (C.  M.  &  St.  P.)  asked  for  information  C'  n- 
ceming  what  was  being  done  in  connection  with  salt  waur 
drippings,  which  he  found  were  still  giving  considerable  trou- 
ble. It  was  explained  that  private  car  owners,  who  are  tlie 
principal  users  of  salted  ice,  were  active  on  this  subject,  but 
had  found  difficulty  in  getting  a  valve  to  answer  the  purpo'^e 
of  holding  the  water  within  the  tanks.  It  was  found  that  this 
valve  would  freeze  and  give  considerable  difficulty  in  operating. 
The  cars,  however,  were  being  fitted  and  experiments  were  con- 
tinually being  carried  on  with  different  arrangements  and  it 
was  expected  that  success  would  eventually  be  attained. 

The  recommendations  of  the  committee  were  ordered  submit- 
ted to  letter  ballot. 


PRICES  FOR  LABOR  AND  MATERIAL  FOR  STEEL  CARS 


Committee : — F.  H.  Clark,  chairman ;  G.  E.  Carson,  C.  F. 
Thiele,  Ira  Everett,  B.  Julien,  S.  T.  Park,  T.  M.  Ramsdell. 

The  recommendations  of  the  committee  are  as  follows : 

Eliminate  all  present  rules  on  page  58  of  the  1910  Code  f 
Rules,  with  reference  to  repairs  to  steel  cars,  and  substitute  'lie 
following : 

All  rivets  j4-inch  diameter  or  over,  12  cents  net  per  rivet, 
which  covers  removal  and  replacing  of  rivets,  including  remov- 
ing, fitting,  punching  or  drilling  holes  when  applying  patches  or 
splicing  and  replacing  damaged  parts,  not  to  include  straig'it- 
ening. 

All  rivets  j4-inch  diameter  and  less  than  V2-inch  diamet  r, 
7  cents  net  per  rivet,  which  covers  removal  and  replacing  ')i 
rivets,  including  removing,  fitting,  punching  or  drilling  hoi- s 
when  applying  patches  or  splices  and  replacing  damaged  parrs, 
not  to   include  straightening. 

Straightening  or  repairing  parts  removed  from  damaged  c  r, 
60  cents  per  100  pounds. 

Straightening  or  repairing  parts  in  place  on  damaged  c<.'\ 
also  any  part  that  requires  straightening,  repairing  or  renewii  2. 
not  included  on  rivet  basis,  24  cents  per  hour. 

Paragraph  showing  steel-scrap  credits  to  be  eliminated  frc  m 
Rule  No.  TIT,  on  page  58;  also  Rule  No.  T07,  on  page  51,  to  'e 
eliminated,  and  char,ges  and  scrap  credits  shown  in  Rule  ^"^• 
T04,  on  page  51,  change  to  read  as  follows: 

Charge.        Credit 

Steel,  plate  and  structural,  per  pound 03  .00^- 

Steel,  pressed  and  flanged,  per  pound 04J2  .00^/2 

In  making  repairs  to  cars  on  a  rivet  basis,  the  cost  of  remO'- 
ing  and  replacing  fixtures  not  secured  by  rivets,  but  necessari  v 
removed  in  order  to  repair  or  renew  adjacent  defective  par's, 
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sill  lid  be  in  addition  to  the  rivet  basis ;   rules  covering  wood- 
car  repairs  to  govern. 

!  aint  applied,  one-quarter  hour  labor  to  be  allowed  per  pound 
oi  ])aint  applied  and  on  the  basis  of  Rule  No.  105.  '      :C-    V; 

:  iie   report   was   approved   and   the   recommendations   of   the 
co:  iinittee  were  referred  to  letter  ballot. 


2.  Steam  hose,  five-ply,   i^   inches  inside  diameter,  25  inches 
long.    Print  D. 

3.  Hose  clamp,  as  shown  on  Print  E. 

4.  Each  end  of  hose  to  be  fitted   with  nipple,  as  shown  on 
Print  B. 

5.  Coupler  to  have  not  less  than  iV2-inch  opening.     The  hori- 
zontal elevations  of  nipple  to  opening  through  coupler  is,  mini- 


TkAIN  PIPE  AND  CONNECTIONS  FOR  STEAM   HEAT 


tomniittee : — ^I.  S.  Downing,  chairman ;  H.  E.  Passmore,  T.  H. 
Ri!-sum,  J.  J.  Ewing,  C.  A.  Schroyer. 

Ill  ihe  report  of  the  committee  last  year  the  committee  recom- 
nr  luled  the  following  Recommended  Practices  be  advanced  as 
Si.ndard: 

;    Two-inch  train  iine. 

J  Location  of  steam  train  line,  signal  and  brake  pipe,  as 
ihown  on  M.  C.  B.  Sheet  Q. 

;^.  End  train-pipe  valves. 

4.  Length  of  steam  hose  from  face  of  coupler  gasket  to  end 
of  nipple. 

The    above    recommendations    have   been    recommended   prac- 
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li'.L-  since  :90.},  and  in  view  of  this  the  committee  felt  justified 
in  recommending  that  they  be  advanced  to  standards.  The  com- 
iniitee  will  again  recommend  the  2-inch  train  line,  end  valves 
ami  location  of  pipes.  The  latter  recommendation  will  be 
changed  to  show  the  dimensions  taken  from  center  line  of  car, 
instead  of  center  line  of  coupler  shank.  The  nipple  recom- 
mended last  year  is  again  recommended,  all  dimensions  being 
slinvn.  The  committee  found  but  a  -slight  difference  in  nipple 
furnished  by  the  different  manufacturers. 

In  regard  to  steam  hose — the  present  recommended  practice 
is  r.}s  inches  diameter.  The  committee  finds  but  few  roads  are 
ii-ing  hose  larger  than   1J/2  inches,  and  there  would  not  be  any 
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mr.m,  15  degrees ;  maximum,  20  degrees.     Coupler  to  be  tapped 
with   i^-inch  pipe  thread,  as  shown  on  Print  F. 

It  is  the  further  recommendation  of  the  committee  that  the 
manufacturers  of  steam-hose  couplers  be  asked  to  appoint  a  com- 
mittee to  act  jointly  with  a  committee  of  this  association,  to 
report  at  the  next  convention  on  the  contour  lines  of  a  coupler 
that  will  make  it  interchangeable. 

Discussion. — The  matter  of  the  length  of  the  hose  was  con- 
sidered, C.  E.  Fuller  (U.  P.)  believing  that  a  25-in.  hose  was 
too  long,  and  that  it  should  not  be  over  24  in.  F.  W.  Brazier 
(N.  Y.  C.)  stated  that  on  the  long  cars  he  had  found  it  abso- 
lutely necessary  to  have  a  hose  at  least  25  in.  in  length.  It  was 
found  that  the  hose  after  being  in  service  for  a  time  would 
become  sometimes  i]/?.  in.  shorter  than  when  applied.  This  was 
due  to  the  congealing  anad  hardening  of  the  hose,  and  was 
found  to  occur  in  the  yards  as  well  as  in  trains. 

T.  H.  Cuitis  (L.  &  N.)  reported  that  he  had  used  25  in.  hose 
on  passenger  equipment,  but  had  found  it  too  long,  and  was 
now  using  24  in.  hose. 

The  angle  of  the  head  to  prevent  kinking  of  the  hose  was 
discussed,  Mr.  Fuller  stating  that  in  the  majority  of  cases  the 
present  head  would  make  a  kink  in  the  hose  a:nd  that  he  would 
like  to  see  the  committee  continued  and  make  further  report  on 
this  particular  point.  He  further  stated  that  he  would  like  to 
see  this  committee  charged  with  the  recommending  of  standard 
equipment  throughout,  including  size  of  hose,  and  other  fea- 
tures.   A  motion  to  this  effect  was  finally  carried.         '^       ^ 

There  arose  considerable  objection  to  the  use  of  a  two-piece 
coupling  with  a  separate  nipple,  and  it  was  explained  that  the 
connnittee  simply  reconmiended  this  as  a  makeshift  until  a 
standard  could  be  arrived  at.      -;•'••' 

The  report  was  finally  accepted  and  submitted  to  letter  ballot. 


CAR  WHEELS 


-  reat  hardship  in  adopting  VA  inches  inside  diameter  as  rec- 
■mniended  practice  in  place  of  i^^  inches. 

Ihe  conmiittee  do  not  feel  that  it  can  report  on  a  coupler  at 
iliis  time. 

The  committee  would  recommend  for  adoption  as  standards 
'he  following: 

1.  Two-inch  train  line. 

2.  End  valves,  with  not  less  than   ij^-inch  openings. 

3-  Location  of  steam,  air  and  signal  pipe,  as  shown  on 
''rint  A  (not  reproduced). 

I  he  committee  v.  ould  recommend  for  adoption  as  recom- 
nended  practice   the   following: 

I.  Nipple,  as  shown  on  Print  B.  (See  American  Engineer, 
August.  1910.  "> 


Committee : — Wm.  Garstang,  Chjiirman ;  A.  E.  Manchester, 
O.  C.  Cromwell,  W.  C.  A.  Henry,  R.  W.  Burnett,  J.  A.  Pilcher, 
R.  L.  Ettenger. 

A  point  brought  out  by  the  Manufacturers'  Association  is, 
that  under  present  conditions  with  high-braking  pressures,  the 
limiting  factor  for  each  weight  of  wheel  is  the  temperature 
stresses  set  up  on  account  of  the  rapidity  with  which  heat  is  gen- 
erated on  the  surface  of  tread  of  the  whetl  under  heavy  and 
continuous  braking. 

As  the  present  tendency  is  toward  increased  braking  pres- 
sure, it  is  thought  possible  that  the  present  weights  ihould  be 
raised,  particularly  for  wheels  used  under  cars  of  high  tare 
weight,  such  as  refrigerator  cars  of  60.000  pounds  marked  ca- 
pacity, for  which  at  present  the  standard  625-pound  wheel  is 
used. 

As  this  question  was  found  to  be  quite  lar-reaching  in  its 
effect  upon  the  present  standards,  and  sufficient  time  was  not 
available  to  give  it  the  thorough  investigation  that  it  demands, 
the  committee  does  not  feel  justified  in  making  a  recommen- 
dation at  this  time. 

It  is  considered  of  Such  importance,  however,  that  your  at- 
tenton  is  called  to  same  here  in  order  that  a  study  be  made  of 
the  subject. 

The  committee,  also,  has  been  called  upon  to  take  up  as  ad- 
ditional work,  its  recommendations  in  the  1910  report,  bearing 
on  diameters  of  steel  and  steel-tired  wheels  in  connection  with 
coupler  heights,  efficiency  of  brakes,  with  respect  to  angularity 
of  hangers  and  clearances  necessary  to  provide  adjustments.  Its 
deductions  from  replies  made  to  circular  of  inquiry  on  these 
points  are  given  below. 
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To  this  circular  we  received  twenly-nine  replies.  After  a 
careful  analysis  of  the  replies,  it  was  found  that  the  maxi- 
mum diameter  of  steel  or  steel-tired  wheels  that  can  be  used 
by  most  of  the  railroads  and  keep  a  draw-bar  height  not  to  ex- 
ceed 34I/2  inches  and  be  used  in  connection  with  the  existing 
brake  beams  and  head  was  33  inches,  several  of  the  roads  re- 
ported that  they  could  use  33>2  inches  and  in  a  few  instances 
34  inches  and  341/2  inches. 

In  deciding  upon  the  minimum  diameter  to  which  all-steel  or 
steel-tired  wheels  should  be  worn,  the  question  of  maintaining 
a  draw-bar  height  of  not  less  than  311/2  inches — making  allow- 
ances for  compression  of  springs,  wear  of  journal  and  brasses, 
and  also  to  compensate  for  the  wear  of  the  wheels — was  duly 
considered.  Three  methods  were  suggested  that  can  be  used, 
depending  upon  the  construction  of  the  trucks,  as  follow: 

1.  Lining  under  center  plate  and  side  bearings. 

2.  Blocking  under  spring  seat. 

3.  Lining  on  top  of  journal  box. 

The  first-mentioned  method  can  only  be  used  to  a  limited  ex- 
tent where  detachable  center  plates  and  side  bearings  are  used. 

The  second  method  can  be  adopted  in  cases  where  the  clear- 
ance between  the  top  of  the  bolster  and  truck  frame  is  sufficient 
to  allow  for  wear  of  journals  and  bearings  and  for  necessary 
reduction  in  the  diameter  of  the  wheels.  On  trucks  with  steel 
side  frames,  this  cannot  be  done  in  many  instances,  and  atten- 
tion is  called  to  this  in  order  that  greater  clearance  between  the 
top  of  bolster  and  the  truck  frame  be  allowed  in  new  construc- 
tion. 

The  third  method  can  be  used  in  most  trucks  cxce])t  such  as 
have  the  boxes  cast  solid  with  the  frames,  and  consists  in  using 
two  or  three  thicknesses  of  metal  liners  applied  between  the 
tie  bars  and  the  bottom  of  the  journal  box,  when  using  maxi- 
mum diameter  of  wheel.  These  liners  to  be  transferred  one  by 
one  to  the  top  of  the  box  as  the  diameter  of  the  wheel  decreases. 

With  either  of  these  methods  it  is  possible  in  many  cases  to 
use  a  minimum  wheel  diameter  of  30  inches  The  majority  of 
the  roads,  however,  advise  that  the  minimum  diameter  that  can 
be  used  under  present  equipment  is  32  inches. 

From  the  replies  that  were  received  to  the  circular  of  in- 
quiry, the  following  table  was  compiled,  showing  the  number  of 
railroads,  the  number  of  40  and  50  ton  cars  operated  by  same, 
and  the  minimum  diameter  to  which  wheel  could  be  worn  on 
these  roads: 

T.\ELE    SHOWING    NUMBER   OK    RAILROADS    AND    CARS    OWNED    BY    SAME 

RAILROADS    AND    THEIR    RECOMMENDATIONS    FOR    MINIMUM 

DIAMETER    FOR     ALL-STEEL    OR     STEEL-TIRED     WHEELS. 

9  roads  representing  151,611,  40  &  50  ton  cars,  recommend  32  in.  wheels 
3  roads  representing     42,582,  40  &  50  ton  cars,  recommend     31 54 -in.  wheels 

1  road  representing     12,1S6,   40  &  50  ton  cars,  recommends  31  ^-in.   wheels 

2  roads  representing     49.117,  40  &  50  ton  cars,  recommend     31     -in.  wheels 

1  road     representing        101.  40  &  50  ton  cars,  recommends  30j4-in.  wheels 

2  roads  representing  120,Clf»,  40  &  50  ton  cars,  recommend  30  -in.  wheels 
1  road  representing  1,492,  40  &  50  ton  cars,  recommends  29^-in.  wheels 
1   road     representing     :.'4,531,  40  &  50  ton  cars,  recommends  29J^-in.  wheels 

From  these  results  the  committee  docs  not  feel  disposed  to 
recommend  a  specific  dimension  as  a  minimum  diameter  at  which 
all-steel  or  steel  tired  wheels  should  be  worn  before  replace- 
ment. 

On  account  of  the  great  variation  in  diameters  due  to  wear 
that  might  be  possible  with  the  use  of  all-steel  and  steel-tired 
wheels,  and  the  effect  that  this  wear  will  have  on  the  efficiency 
of  the  brakes  due  to  the  increased  angularity  of  the  brake 
hangers  and  levers,  the  committee  has  forwarded  to  the  Com- 
mittee on  Train  Brakes,  all  data  bearing  on  this  subject  for  its 
consideration. 

RECOMMENDATIONS. 

GAUGES     AND    LIMITS. 

First.  At  present,  three  standard  gauges  are  shown  on  Sheet 
No.  i6  Standard  Practice,  M.  C.  B.  Proceedings,  igio,  one  for 
mounting,  one  for  inspecting  and  one  for  checking  wheels. 

As  these  gauges  are  all  slightly  dflfercnt,  they  are  confusing 
to  the  shopmen,  and  it  has  been  proposed  that  one  gauge  be 
used  in  place  of  the  three  gauges  now  shown.  This  method  has 
been  found  to  be  entirely  practical,  and  is,  in  fact,  followed  by 
many  roads. 

The  present  wheel-check  gauge,  shown  on  Sheet  No.  i6,  M.  C. 
B.  Standard,  fulfils  the  requirements  of  such  a  gauge,  and  it  is 
recommended  that  a  cut  of  this,  as  shown  on  the  attached  draw- 
ing, be  substituted  for  the  three  gauges  now  shown  on  Sheet 
No.   i6  of  the  M.  C.   B.   Standard  Practice. 

In  order  to  better  protect  the  gauge  from  wear,  the  gauging 
point  at  the  throat  of  the  wheel  has  been  increased  from  J/^-inch 
to  M-inch.  This  has  the  further  advantage  of  more  nearly  ap- 
proximating the  original  location  in  remounting  second-hand 
wheels. 

It  is  also  recommended  that  the  first  sentence,  paragraph  3. 
under  Mounting  Wheels  in  Recommended  Piactice,  be  changed 
as  follows: 

"Third. — That  in  mounting  wheels  new  or  second-hand,  the 
standard  wheel-mounting  and  check  gauge'  be  used  in  the  fol- 
lowing manner:" 


Second.  In  1909  the  Railway  Club  of  Pittsburgh  made  me 
following  suggestion : 

"The  dimension  4  feet  5  3/32  inches  on  Figure  6- A,  be  chant; ed 
to  4  feet  5  5/32  inches,  due  to  not  mounting  more  than  one  wheel 
with  maximum  flange  thickness  on  the  same  axle.  In  accor- 
dance with  Rule  66." 

This  was  approved  by  the  Arbitration  Committee  in  1909  end 
changes  made  in  the  Code  of  Rules.  The  gauges  shown  on 
Sheet  16,  however,  were  not  changed.  The  dimension  referred 
to  is  the  distance  between  backs  of  flangs  at  the  base  line. 

After  careful  consideration,  the  committee  does  not  feel  that 
this  dimension  should  have  been  increased  to  4  feet  5  5,32 
inches,  as  it  will  not  accomplish  the  purpose  for  which  t'  is 
change  was  intended,  or  to  prohibit  the  mounting  of  two  maxi- 
mum flanges  on  the  same  axle. 

It  is,  therefore,  recommended  that  this  dimension  should  be  4 
feet  5  3/32  inches  as  recommended  in  1907  report.  This  will 
necessitate  changing  the  dimension  4  feet  5  5/32  inches  on  Fig- 
ure 9,  page  37,  Code  of  Rules,  and  Figure  9,  page  599  of  the 
proceedings  of  1910,  back  to  4  feet  5  3/32  inches. 

Third.  The  second  paragraph  of  Rule  24  in  Code  of  Rules 
reads : 

"In  no  case  may  two  new  wheels  having  maximum  thick 
flanges  be  mounted  on  the  same  axle."    It  is  recommended  that 


the  wording  of  this  rule  be  changed  to  the  following:  In  no 
case  should  two  new  wheels  be  mounted  on  the  same  axle  when 
the  thickness  of  the  two  flanges  together  will  exceed  the  thick- 
ness of  one  normal  and  one  maximum  flange,  or  2  17/32  inche~. 

Fourth.  The  committee  recommends  that  the  standard  wheel 
circumference  gauge  be  changed  as  follows : 

That  the  number  of  brackets  be  increased  from  3  to  4  and 
the  length  of  the  brackets  increased  toward  the  rim  of  the  wheels 
so  as  to  project  's-inch  beyond  the  rim  when  the  brackets  are 
m  proper  position. 

Fifth.  The  present  method  of  giaduating  the  circumference 
measure  does  not  provide  a  definite  boundary  for  each  tape  size 
as  the  tape  sizes  are  indicated  with  lines. 

It  is,  therefore,  recommended  that  instead  of  defining  a  tape 
size  with  a  line,  it  be  defined  by  the  spaces. 

Sixth.  The  committee  recommends  that  the  limit-gauge  for 
remounting  second-hand  cast-iron  wheels,  which  is  shown  on 
Sheet  16-A  of  the  Proceedings  of  1910  of  the  M.  C.  B.  Asso- 
cation,  be  shown  in  the  different  positions  in  which  it  is  to  be 
used  with  explanatory  notes. 

Seventh.  It  is  recommended  that  the  minimum  flange  thick- 
ness gauge  for  new  wheels,  shown  on  Sheet  16  of  the  1910  Pro- 
ceedings of  the  M.  C.  B.  Association,  have  the  figure  15/.^-' 
inches  changed  to  i  11/64  inches  in  order  that  the  minimum 
thickness  of  flange  be  as  much  below,  as  the  maximum  thick- 
ness of  flange  is  above,  a  normal  flange. 

Eighth.     The   Association   of    Manufacturers   of   Chilled   C^r 
Wheels  has  suggested  that  a  few  changes  be  made  in  the  de 
sign  of  the  present  standard  wheels  in  order  to  improve  foun- 
dry practice  and   reduce   losses. 

625-POUND    WHEEL. 

A  slight  reinforcement  in  the  out;  ide  rim  by  moving  the  ra- 
dius I   5/16  inches,  i/16-inch  toward  center  of  wheel,  the  ob 
ject  of  which   is  to  improve   foundry  condition   in   drawing  the 
pattern  from  the  sand. 

Also  the  fillet  in  the  acute  angle  of  bracket  and  tread  to  be 
increased  to  li^-inch.  this  in  order  to  allow  the  pattern  to  be 
drawn  from  the  mold  without  break  ng  down  the  sand. 

675-POUND   WHEEL. 

A  slight  reinforcement  in  the  outside  rim  by  moving  the  ra- 
dius I  3/16  inches,  i/16-inch  toward  the  center  of  the  wheel. 

The  fillet  in  the  acute  angle  of  bracket  and  tread  to  be  in- 
creased to  ^-inch,  this  in  order  to  allow  the  pattern  to  be  drawn 
from  the  mold  without  breaking  down  the  sand. 
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Also,  change  the  radius  of  the  intersection  of  front  plate 
from  2  inches  to  3  inches  to  correspond  with  the  625-pound 
wheel ;  this  will  improve  the  metal  at  intersection  and  reduce 
the  skimming  action  at  this  point  while  the  metal  is  flowing 
from  the  hub  to  the  rim. 

The  top  contour  of  the  bracket  to  be  reinforced  at  its  junc- 
tion with  a  flange  as  shown  on  drawing. 

725-POUND   WHEEL. 

Make  a  slight  reinforcement  in  the  outside  rim  by  moving  the 
radius  i?4  inches,  ^s-inch  toward  the  center  of  the  wheel. 

Also  the  fillet  in  the  acute  angle  of  bracket  and  tread  to  be 
increased  to  f^-inch,  in  order  to  allow  the  pattern  to  be  drawn 
from  the  mold  without  breaking  down  the  sand. 

Change  the  radius  of  the  intersection  of  front  plate  from  2 
inches  to  3  inches  to  correspond  with  the  625-pound  wheel.  This 
will  improve  the  metal  at  intersection  by  reducing  the  skimming 
action  at  this  point  while  the  metal  is  flowing  from  the  hub  to 
the  rim. 

The  top  contour  of  the  bracket  to  be  reinforced  at  its  junc- 
tion with  the  flange  as  shown  on  drawing  (not  reproduced). 

Increase  the  thickness  of  the  brackets  at  the  base  from  i  5/16 
inches  to  i^  inches. 

Tenth.  It  is  also  recommended  that  the  part  of  the  paragraph 
No.  8,  page  763,  of  the  Proceedings  of  the  Association  of  1910, 
vhich  reads  as  follows : 

"And  the  day,  month  and  year  when  made,  plainly  formed 
•)n  the  inside  plate  in  casting." 

Be  changed  to  read:  Z;!^':    ■  '/■  v:  •  -' 

And  the  month,  day  and  year  when  made,  plainly  forifi6d  on 
the  inside  plate  in  casting. 

STEEL  AND  STEEL-TIRED  WHEELS   FOR  FREIGHT   SERVICE. 

Eleventh.  It  is  recommended  that  the  diameter  for  all  new 
steel  and  steel-tired  wheels  for  freght  cars  be  made  33  inches. 

Twelfth.  For  high-capacity  freight  cars  built  in  the  future 
and  likely  to  be  equipped  with  steel  wheels,  it  is  recommended 
that  provisions  be  made  in  the  construction  of  car  and  trucks 
to  permit  the  use  of  wheels  varying  in  diameter  from  33  inches 
to  30  inches. 

Discussion. — Considerable  discussion  was  given  to  the  subject 
of  recommendations  of  the  committee  for  standard  33  in.  diam- 
eter. It  was  pointed  out  that  in  the  case  of  the  steel  tired 
wheel  it  was  possible  to  turn  the  diameter  to  30  in.,  which 
would  affect  not  only  the  brake  beams  and  hangers,  but  the 
height  of  the  draw  bar  and  other  details.  The  discussion 
brought  out  the  fact,  however,  that  fully  90  per  cent,  of  the 
answers  to  a  circular  specified  a  33  in.  wheel.  No  action  was 
taken  at  the  meeting  to  change  the  recommendations  of  the 
committee,  the  report  of  which  was  accepted  and  submitted  to 
letter  ballot.  -  -r,    .':  r  ^no.: 

It  was  moved  by  C.  E.  Fuller  (U.  P.)  that  the  subject  of 
fastenings  for  built  up  wheels  be  considered  in  next  year's  re- 
port. Mr.  Garstang  suggested  the  preparing  of  drawings  show- 
ins  the  principal  dimensions  of  steel  and  steel  tired  freight 
wheels. 

SPRINGS  FOR  CAR  TRUCKS 


20th  CENTURY  AUTOMATIC  LOOSE   PULLEY   OIL   CUP 


The  secretary  reported  that  this  committee  had  not  succeeded 
in  getting  together  sufficient  information  to  cover  the  siibject 
properly  and  that  it  requested  more  time. 

LUMBBR  SPECIFICATIONS 


No  report  from  this  committee  was  received,  and  the  work 
of  the  previous  year  being  so  satisfactory  and  coveting  the  sub- 
ject so  well,  the  committee  was   discharged. 

CONSOLIDATION 


In  a  verbal  report,  F.  H.  Clark  (B.  &  0.),  chairman  of  the 
committee,  stated  that  the  work  assigned  to  the  committee  this 
year  was  to  investigate  the  question  of  legality  of  the  proposed 
consolidation.  They  had  done  so  and  had  found  that  there 
was  no  legal  objection  to  the  consolidation  of  the  two  associa- 
tions. 

It  was  moved  by  Mr.  Seley  that  the  report  of  the  committee 
be  received  and  that  the  committee  be  continued. 

In  discussing  this  motion  G.  W.  Wildin  (N.  Y.,  N.  H.  &  H.) 
urged  action  of  some  sort  on  this  question  and  suggested  that 
the  committee  be  instructed  to  prepare  a  plan  for  consolidation 
•'»t  the  next  convention.  A  motion  to  thi.^  efi^ect,  however,  was 
lost. 


The  acconipan3ring  cuts  illustrate  the  manner  in  which  ^it 
principle  of  centrifugal  force  is  used  to  automatically  oil  loose 
pulleys.  This  cup,  which  is  manufactured  and  sold  by  the 
American  Specialty  Co.,  of  Chicago,  111.,  is  made  of  thin  pressed 
steel,  and  is  so  light  that  counterbalancing  is  not  necessary.  It 
will  run  from  one  to  three  weeks  per  filling,  according  to  the 
number  of  starts  and  stops,  speed,  etc.  All  oil  put  into  the  cup 
goes  to  the  bearing  and  the  nuisance  of  having  oil  flung  and 
spattered  over  floor,  workman,  machines  and  belts  is  entirely 
eliminated,  and  with  it  a  decided  saving  in  oil  and  time  is  ef- 
fected.        ::iv    -l:  .-r  '■'■: ; ;   ■     ''■■: 

Fig.  I  shows  the  cup  ready  to  screw  into  the  hub  of  the 
wheel.     Fig.   2  is   a  view  of  the   inside,    showing   the    feeding 


FIG.   I*^ 


FIC.   2. 


tube.  When  the  pulley  is  brought  into  operation  the  centrifugal 
force  throws  the  oil  to  the  top  of  the  cup  and  fills  the  feeding 
tube.  When  the  pulley  starts  next  time  a  portion  of  he  oil  in 
the  tube  is  fed  to  the  bearing,  and  the  tube  again  fills  itself. 
Fig.  3  shows  the  cup  detached  from  the  nipple  for  filling.  This 
can  be  done  easily  by  hand,  no  wrenches  being  required.     The 


cup  can  be  removed,  filled  and  replaced  with  the  pulley  in  any 
position,  thus  doing  away  with  the  necessity  of  shiftmg  belts, 
turning  shafting,  etc.,  to  bring  the  oil  hole  on  top. 


The  Plym  Fkllow^ship  Committee  of  the  University  of  Illinois 
announced  the  choice  of  Donald  Graham  of  the  Class  of  1907  as 
the  winner  in  competition  for  the  fellowship  for  the  year  1911-12. 
The  fellowship  as  established  by  Francis  J.  Plym  yields  $1,000, 
and  it  is  conferred  for  the  purpose  of  assisting  graduates  of 
exceptional  promise  of  the  Department  of  Architecture  of  the 
University  of  Illinois  to  a  year  of  foreign  travel  and  study. 
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THE  NEW  DESIGN  "QUEEN  CITY"  BACK  GEARED 
CRANK  SHAPER 


Just  eight  years  ago,  soon  after  the  introduction  of  high  speed 
tool  steels,  the  Queen  City  Machine  Tool  Co.,  of  Cincinnati,  O., 
was  organized  to  manufacture  back-geared  crank  shapers.  The 
first  i6-in.  machine  was  described  in  this  journal  in  the  fall 
of  1903.  Since  then  these  shapers  have  fully  kept  pace  with 
the  improvements  in  tool  steels,  and  now  they  are  capable  of 
using  the  very  best  to  their  highest  capacity  for  double  duty 
and  speed.  The  accompanying  illustration  represents  the  16- 
inch  hack-geared  shaper  of  to-day,  and  the  improvements  in 
same   will   he   incorporated   in   the  three  larger   sizes   during  the 


i'dWKKill.    AMI    AlllKAlK     l0-|.\ell     SHAl'KK. 

present  year.  It  is  with  tlicsc  ciianges  that  this  description  has 
most  to  do.  Part  of  them  have  been  an  evolution  of  the  past 
eight  years,  l)ut  the  most  important— the  improvement  in  the 
radial  bcarin,a;>— is  just  being  used  on  this  machine,  the  Queen 
City  people  I)einti  pionccis  on  this  construction  in  shaper  manu- 
facture. ,,, 

It  is  of  cotWse  appreciated  rjy  the  users  of  machine  tools,  and 
by  those  familiar  with  their  construction,  that  the  greatest 
trouble  e.xperienced  is  due  to  poor  lubrication  and  inadequate 
bearings.  In  the  crank  shaper,  the  bearings  that  have  to  do  witli 
delivering  tiic  driving  power  to  tiie  ram,  in  the  order  of  their 
importance,  are  as  follows :  crank  pin,  bull  wheel,  driving  and 
driven  shafts,  and  the  lower  rocker  arm  shaft  and  those  that 
connect  the  link  with  rocker  arm  and  ram.  Jheso  all  have 
heat  treated  and  ground  journals  running  in  cast  iron.  The 
crank  pin  lias  tlie  heaviest  duty  to  perform  in  proportion  to 
its  size :  the  body  of  this  is  made  from  a  crucible  stc.-l  casting, 
and  has  a  heat  treated  sleeve  pressed  over  the  pin,  and  is 
ground  to  be  a  running  lit  in  the  cast  iron  crank  block ;  this 
block  has  an  oil  reservoir  with  chaimels  cut  to  insure  thorough 
distribution  of  the  oil,  which  is  lifted  from  the  reservoir  onto 
the  crank  pin  by  a  cliain,  the  oil  always  flowing  back  to  the 
reservoir;  thus,  a  continual  flow  of  oil  is  sure  to  result  if  proper 
attention  is  paid  to  providing  a  supply  of  good  oil,  as  means 
have  been  provided  for  drawing  off  the  oil  when  used  up  and 
replacing   it   with    a    fresh    supply. 

The  bull  wheel  hub  also  has  a  hardened  sleeve  pressed  on  it, 
and  is  afterwards  ground  to  size;  the  same  oiling  device  is 
used  here  as  on  the  crank  pin  just  described.  The  cane  pulley 
shaft  has  a  3-point  bearing  eliminating  the  overhang  at  drive. 
The   five   journals    of   tlie    driving   and    driven    shafts   are   heat 


treated  and  ground,  run  in  removable  cast  iron  bushes,  and  are 
kept  flooded  with  oil  by  means  of  ring  oilers.  The  chain  is 
used  on  crank  pin  and  bull  wheel  hub,  and  other  bearings  in 
the  feed  that  revolve,  because  a  ring  will  not  Hft  sufiicient  oil 
when  shaper  is  running  at  slow  speeds.  The  rocker  arm  and 
link  shafts  are  provided  with  good  lubricating  facilities,  although 
neither  ring  or  chain  can  be  used,  because  the  motion  is  not 
fully  rotary,  only  about  one-quarter  of  a  circle  being  described. 

The  best  test  of  a  shaper  is  to  note  the  proportion  of  ihe 
power  delivered  to  what  is  available  at  the  cutting  lool.  The 
belt  pull  of  this  shaper  is  below  the  average,  yet  it  will  .take 
very  heavy  cuts ;  the  countershaft  should  run  at  270  r.  p.  m. 
The  four  cone  steps  are  6  in.,  7  9/16  in.,  gYa  in.,  10  11/16  in. 
for  a  2-in.  double  belt.  Single  gear  ratio,  4  to  i ;  back  gear 
ratio,  19  to  i.  This  combination  will  figure  to  the  following 
cutting  strokes  to  ram-  7.98,  11.78,  17.15,  25.31,  37.9,  55.95,  81.45 
and  120.24  per  minute,  which  it  will  be  noted  are  in  geometrical 
progression.  There  arc  twelve  changes  of  feed  instantly  ob- 
tainable without  danger  to  the  operator's  fingers.  Tliese  eight 
speeds  and  twelve  feeds  can  be  so  combined  as  to  cover  every 
requirement  for  the  turning  out  of  work  rapidly.  Roughing 
can  be  done  much  faster  with  a  slow  speed  and  wide  feed,  and 
with  less  shock  to  the  machine  than  excessive  high  speeds. 

Something  of  the  workmanship  and  rigidity  of  this  shaper 
can  be  judged  by  the  guaranteed  accuracy;  the  makers  agree 
to  produce  work  to  within  .0005  in.  for  the  full  16-inch  stroke, 
and  vise  is  square  to  this  limit.  The  arch  ram  is  a  big  factor 
in  securing  the  rigidity  of  the  cutting  tool  necessary  to  pro- 
duce this  accuracy,  while  the  design  and  position  of  the  table 
support  and  rigid  construction  of  column,  rail,  etc.,  enables  the 
work  to  be  solidly  held  while  being  machined;  the  least  move- 
ment of  the  work  has  a  tendency  to  cause  the  tool  to  gouge 
when  taking  heavy  cuts;  this  table  support  is  closely  gibbed  to 
table,  eliminating  both  the  up  and  down  moveme'.<t  of  the 
work;  the  base  has  an  extra  solid  footing  as  it  is  made  very 
long  to   bring  table   support   out   to   extreme   end   of   table. 

This  shaper  is  also  very  low,  making  it  handy  for  the  opera- 
tor, whose  every  movement  is  considered  at  each  point.  The 
long  and  low  design  also  provides  for  long  ram  bearings  in 
the  column,  and  it  will  be  noted  that  the  ram  is  very  long  in 
proportion ;  also,  less  metal  is  required  to  produce  a  rigid  and 
substantial  machine.  All  flat  bearing  surfaces  are  of  large 
area,  and  gibbed  for  taking  up  the  wear.  The  feed  screws  have 
micrometer  adjustments,  and  the  swivels  are  graduated.  All 
pinions  are  made  from  bar  steel,  and  where  considered  neces- 
sary parts  are  of  steel  and  heat  treated  where  servic;  requires 
it  to  insure  long  life.  All  gear  teeth  are  generated,  and  all 
gears  and  T  slots  cut  from  the  solid.  Shafts  of  any  length 
may  be  key  seated  under  the  ram. 


IMPROVED  HEAVY  DUTY  DRILL  PRESS 


The  Colburn  Machine  Tool  Co.  have  lately  made  some  im- 
portant improvements  in  their  line  of  heavy  duty  drill  presses, 
and  the  illustration  shows  the  D-3  size  machine,  wnich  has  a 
c.ipacily  for  drilling  three-inch  holes  with  high  speed  drills  in 
solid  steel  at  the  feeds  and  speeds  recommended  by  the  drill 
manufacturers.  The  following  are  some  of  the  more  impor- 
tant improvements  embodied  in  their  latest  design.  The  first 
machines  had  a  right  angle  drive,  that  is,  the  main  driving  shaft 
stood  at  an  angle  of  90  degrees  to  the  line  shaft,  necessitating 
tlie  use  of  the  quarter  turn  belts  when  a  number  of  machines 
were  set  in  a  row  and  driven  from  one  line  shaft.  This  is  now 
changed,  so  that  the  main  driving  shaft  in  the  speed  box,  on 
which  is  mounted  the  driving  pulley,  sets  parallel  tJ  the  line 
shaft.  This  allows  any  number  of  machines  to  be  set  in  a 
row  side  by  side  and  belted  with  straight  belt  direct  from  one 
line  shaft. 

The  speed  box  is  an  entirely  new  design.  It  is  mounted  upon 
a  substantial  extension  or  knee  at  the  rear  of  the  main  column. 
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Ihere  are  eight  changes  of  speed  obtained  through  sliding  gears 
and  positive  clutches.  All  speed  changes  are  made  with  two 
levers  which  are  within  easy  reach  of  the  operator  while  stand- 
ing in  front  of  the  machine.  Four  speed  changes  are  made 
similar  to  the  changes  with  a  selective  transmission  on  an  auto- 
inubile.  All  the  gears  in  the  speed  box  are  made  of  steel  and 
tlie  corners  of  the  teeth  beveled  where  they  slide  together.  Gears 
subjected  to  the  heaviest  strain  are  hardened.  All  bearings  have 
bronze  bushings.  The  speed  box  is  so  designed  that  it  forms 
a  perfectly  tight,  non-leakable  oil  reservoir  and  everything  in- 
side receives  a  continuous  bath  of  oil.  This  feature  greatly  adds 
ti)  the  life  of  the  gears  and  bearings  besides  practically  eliminat- 
ing noise.  A  target,  on  top  of  the  speed  box  in  plain  sight  of 
tlie  operator,  shows  which  gears  are  engaged.  A  set  of  back 
gears  increases  the  speeds  to  eight  and  these  are  eni^aged  and 
disengaged  by  means  of  a  lever,  plainly  shown  in  the  illustra- 
tion. 

Tiie  machine  is  driven  through  a  friction  clutch  pulley  oper- 
ated by  means  of  a  lever.  This  being  a  high  speed  drill  press, 
the  gears  run  at  a  high  rate  of  speed  and  it  is  impossible  to 
make  the  speed  changes  when  driven  by  the  regular  clutch  pulley 
on  account  of  the  severe  impact  caused  by  too  suddei:  engage- 
ment of  the  gears  and  clutches.  To  overcome  this,  an  auxiliary 
friction  clutch  is  interposed  between  the  main  friction  pulley 
and  the  gears  in  the  speed  box.  By  its  use  the  gears  are  made 
to  turn  very  slowly,  and  the  different  speed  change;^  can  be 
made  without  the  slightest  jar  or  shock.  The  different  speeds 
;hk1  feeds  and  the  combination  bv   which  thcv  are  obtained  are 


\1LBURN 
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COLBURN,    SIZE    D-3,     HE.^VY    DUTY    DRILL    PRESS 

•"Iiown  on  a  speed  and  feed  index  plate  attached  to  the  feed  box 
'"  plain  sight,  and  the  operation  of  changing  either  speeds  or 
^(^'ids  is  most  simple. 

i  he  feeds,  of  which  there  are  six,  are  obtained  by  means  of 
''i-  pull  rod  operating  the  back  gears  and  the  pull  rod  oper- 
^'"ig  the  drive  key.  To  change  the  feeds  on  the  high  speeds 
't  IS  advisable  to  stop  the  machine  and  proceed  as  for  chang- 
'"g  speeds,  but  when  runnmg  on  the  slow  speeds  the  machine 


need  not  be  stopped  to  change  the  feeds.  The  whole  operation 
of  speed  and  feed  changing  is  extremely  simple  and  is  very 
quickly  made.  By  looking  at'  the  index  plate  the  op  rator  can 
see  at  a  glance  just  what  to  do  to  get  any  desired  feed  or 
speed  or  he  can  tell  at  just  what  feed  or  speed  the  -rachine  is 
running,  by  noting  the  positions  of  the  levers  and  rods  and  com- 
paring them  with  the  index  plate.  It  will  be  seen  ti.at  all  the 
working  levers  are  so  placed  that  the  operator,  while  standing 
in  front  of  the  machine,  can  reach  any  of  them  without  stoop- 
ing over.  This  feature  saves  many  minutes  in  a  day's  work  and 
is  an  important  factor  in  increasing  production.  In  addition  to 
the  graduated  dial  automatic  feed  tripping  device  anotiier  safety 
trip  is  added  which  automatically  trips  the  feed  vvhen  the 
spindle  has  reached  its  lowest  position.  Tliis  prevents  possible 
accident  on  account  of   feeding  do\m  too  far.  /.:  -  .. :? 

These  machines  arc  usually  equipped  with  pump,  tank  and 
piping  for  supplying  drilling  c-onipound  when  working  in  steel. 
The  pump  is  attached  to  the  outside  of  the  speed  box,  and  is 
driven  by  a  short  round  belt  from  pulley  (jn  main  drivnig  shaft. 
The  tank  is  placed  at  the  lower  right  hand  side  of  the  frame  in 
the  most  convenient  position  for  draining  back  from  the  table, 
and  entirely  out  of  the  way.  An  upwardly  extending  flange 
cast  entirely  around  the  base  plate  keeps  any  liquid  tliat  slops 
over  from  running  on  the  floor. 

To  arrange  the  machine  for  motor  drive  a  special  bedplate 
having  an  extension  for  the  motor  is  provided.  Fhe  motor 
sets  directly  under  the  clutch  pulley  to  which  it  is  behed.  A 
constant  speed  motor  of  from  lo  to  20  h.p.,  depending  upon 
the  work  to  be  done,  should  be  used.  The  clutch  pulley  allows 
the  machine  to  be  stopped  and  started  without  stopping  the 
motor.  This  machine  is  built  with  either  standard  bracket  type 
of  table  or  with  comix)und  table.  Both  types  of  tables  have  a 
telescopic  elevating  screw  which  eliminates  the  necessity  of  mak- 
ing a  hole  through  the  floor.  Special  chucks,  fi.xtures  etc.,  can 
be   mounted   upon   either  type   of   table. 


NEW  HAVEN  PROTESTS   AGAINST   ELECTRIFICATION 


Protesting  against  compulsory  electrification,  the  Xew  York, 
Xew  Haven  and  Hartford  Railroad  has  sent  a  circular  indicating 
its  view  to  every  member  of  the  Massachusetts  Legislature.  The 
circular  says  in  part:  ,;..-.       '     v^ 

"Kxeept  where  use  of  tunnels  is  rendered  less  dangerous  by 
the  use  of  electricitj-,  there  has  been  no  compulsory  electrifica- 
tion of  railroads.  All  the  electrification  ot  the  New  Haven  has 
been  without  compulsory  legislation.  The  Xew  Haven  has  re- 
peatedly stated  its  desire  and  willingness  to  electrify.  This  year 
it  proposes  to  electrify  from  Readville  on  the  Boston  ar.d  Provi- 
dence, and  to  Beverly  on  the  Boston  and  Maine. 

"Electrification  of  short  distances,  sav  ten  miles,  has  never 
been  found  at  all  economical,  and  a  compulsory  electrification 
within  a  ten-mile  limit  will  be  unusually  uneconomical. 

'•.Money  required  for  electrification  must  be  released  by  the 
issue  of  new  securities,  and,  unless  the  money  for  electrification 
is  wisely  and  economically  expended,  there  will  be  placed  upon 
railroad  transportation  a  very  serious  charge  which  can  only 
be  met  by  increased  freight  and  passenger  rates.  The  best 
business  interests  of  New  England  require  these  rates  to  be 
kept  as  low  as  possible  consistent  with  safety." 


POSITION  WANTED 


Young  Man  with  a  practical  education,  and  five  years'  ex- 
perience on  premium  and  bonus  systems,  desires  connection  with 
a  substantial  company  wanting  a  higher  shop  efficiency.  Best 
references.     Address   F.    H.   M.,   care   American   Engineer. 


Mechanical  Man  scientifically  trained,  eleven  years'  shop 
and  drawing  room  experience,  and  in  locomotive  and  railway 
supply  line.  At  present  is  assistant  chief  draftsman  of  a  large 
manufacturing  concern,  but  desires  position  as  chief  draftsman 
or  designer.     Address  M.  S.   W..  care  American  Engineer. 
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THE  NEW  DESICIN  "QUEEN  CITY"  BACK  (JEARED 
CRANK  SHAPER 


Ju^t  eiiilit  yOiiT>  at-o,  s<miii  ai'ur  the  iiitrinhlcfiiMi  of  higli  >peed 
towl  r-tctl.-,  the  ymen  City  Machiiii-  lOul  Co.,  of  Ciiu  iiiii;iti.  O., 
wiis  prganized  to  niaiiufnctun.'  I),nik-i;c;ire(J  iT;iiik  shapers.  The 
first  i6'iiK  rnafhiiie  vvas  <lcscrihf<l  in  this  journal  in  the  fall 
of  Kxvj.  Since  tltoii  these  shxiper*  have  fully  kejit  pace  with 
the  rmprovv:mont>  iji  tool  steel?,  and  now  they  arc  capable  of 
iising>  tliic  ,  very  Ijest  t^  highest    capacity    fpir-  double   duty 

ami  speed,  'flic  acconipanyiuL;  illustration  represents  the  16- 
iwch  biickrjieared  shaper  of  today,  .ind  tlie  improvements  in 
sauu-   wiH   lie  i»u-or|>omred  in   ihi    ilim    larmr   sizes  tl.iring  the 
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prc'seWtv jt\vJ  "41  'i:*' \V,K^^^^  that  .thi;;  do.scr  jui. 'U  I)a> 

n\ost.tO  doi    .rar-t  o^^^^^  •'"'   I'vohltion  o;   the  past 

ei^hi  .year*,  bjii'  tiu"   nibst    iniportant — tlio   im()rovVnu  iil   in    tiie 
:    r;idi:ii.  lieurin^s^i'-   iltst   bcint;    n>cd.  on  tips  machine,   the   Oueeii 
C'ity  j>c»5plp  .i^n'Jitjf  .iW'-fP<^«^J*  ,<"Vth'^  ConstTUctiOu  in  shaj'cr  inanu 

/■faciJrtco.-'',;v;'''^'V''-' v\'^v--'-v-'''-^'-.sV  "'^■^' j^.'-i: '■:'■'■'■  :-:i-'.:.  -..  :-■:.. 

\  J,  .J't  is-oV'v/.tfrsc  ;ip[uvciaictVi)y'  the-  ttseri;  of  nirichfiVc  t<njls,  ariti ' 
vby'.-tho^e  >^^^^  ^vith    liieir    construction,    tliat    the    greatest 

./frufViWe  .eK|iv^^^ 
■bc:rrii;YU^^- ^'» 'MiO'C^^^  t'i="  have  to  do  witli 

-ddiveriugptf^^^^^  powOr  to  the   ram,  in  the  order  of  their 

"^^ttiiltaMtaiwi^'JirU .ii^  V  P^"'  bull  wheel,  drn-ing  and 

•V4rrtvi?A';?hafts:  aitd ;  tlie !l0\\-(?r  rOji^lvOr  aiftil  shafr^aiid   those   that 
.   CiMtnccf  tlicyiink  jVifli    Wh^^  ram.      Thesv   all   have 

•..  4»cal.   rti.,at,i'4  iiiivj-'  v'ruiJlid    jornralsi  ntimniii    in   cast    iron.     The. 
.'■^faukv^f  :ha^  t,!Ve^  hvavie^t.  .duty   to.  perf.Hrni   in.  prop  .ritMn    i{>' 
:      --i/c.:;  tlic  Vidy  r:K -ti"-"^  i'*  ?'J^*'*''f'''MU  a  cruviW 
aiivi    has' -.V.^^^h^^^^^^^  slvicvV    pre.>*sv(i   over    the^   pitV,    aiid    is 

gfoitod  to-  ix  Ja;  riniJlin»i;.+ii^  cr.uik   lilock  ;   this 

:  -^tJ»:ick  :iijks  an  of!  ;ji;c!j^fyiifrv;5vitl<'  ciixinjieTs  citt:  to  insurt  tjibrough 
'dtstrijvittiv.>ti  of,  the  oii;:'\Vhicli   i>   lifted    from   the  re-ervoir  onto 
;■  the  ci^tn'k   piti   liy  a,  cWiiii)..' tli.i>,  oil.  always   tlowinj:   back   to   the 
reservoir,  ilui*.  it  conviinjal  "H  '^  .sure  to  nsiih  if  proper 

a'lti'ittion^ is  .paiii  V r :pf^  a   -npply  of   giutd   ciih,  as  means 

'   Ivave  bc'eij  p'rovidvd.  fiVr  ilr.'iuiii.i;   oJY  the  oil   whin   uxd  up  and 
.- replac4ii.ij   it  with   a   fre.xh   supi)ly. 

/    i.Tlre  bt'.U  \yhevi  hut)  alst>  iHt.s  a  Ijardcned-  sk-cve  pressccl  on  it, 

•'•.ittid.i?    afU'nyai^^  to   sire;  thi     -aine    oilin.t;    device    is 

tised  hi-re  as  o»)  tliv;  craiik  piji  jitst  tlescril»ed.      The  c  .nc  pulley 

shaft,  has  a  j-p«'int  iH'arint;  eliminatin.u;  liic  ovcrlian.-z   at    drive. 

'Vhi:  Asv.  journal-   of  the'  tlriyin;^   and   driven    shafts   arc   heat 


treated  and  ground,  run  in   removable  cast  iron  bushes,  and  arc 
kept   Hooded    with   oil   by    means   of    ring   oilers.   ,  The    chain    i; 
used  on   crank  pin   and  l)ull  wheel   hub,   and  other  bearings   iii 
the    feed  that   revolve,  because  a   ring   will  not   lilt  sulilicient  oi'. 
when    sliaper    i>    ruimiiii'    ;tt    slow    speeds.       The    rocker   arm   aiii: 
link  sltafts  are  provided  with  good  lubricating  facilities,  although 
iieitlur   ring  or  chain   can   he   used,   because   the   mot'on   is  no; 
fully   rotary,  only  alvnu   one-tjuarter  of  a  circle  Ijeing  described, 
I  lu-   best    ti-.-t    of    a    shapcr   is   to   note   tlie    proportion   of   the 
power   deli\ered   tn    \\li;it    i>   .mailable   at    llic    cutting    iool.      Tlic  ■ 
l)clt   i)ull  of   tliis   shapcr   is  below   the   average,  yet   it   will  .take : 
very    lica\y    cuts;    tile   countcrsh.ift    should    run   at    Jjo   r.    p.    m,'. 
The   four  cone   step-  are  6  in..  7  9,^16  in.,  y's   in.,   10   11/16  iu. 
fur  a   j-in.   double   belt.     Single   gear  ratio,  4  to    i  ;   i.ack   geac 
'ratio,    19   to    I.       This   conibuialion    will    ligure   U>   the    following 
cutting  strokes  tu  ram-  7.<)8,   11. 7S.   17.15.  Js.^i,  .?7.<j,  .s.s.<>5,  ^1.45.: 
and  IJ0.J4  per  miiuitc,  wliich  it  will  be  noted  are  in  gi  ometricat:- 
pnjgression.       There    arc    twelve    changes    of    feeil    instantly   ob-'; 
tainable  witlioui   danger  to  the  operator's  fingers.     These  eight 
>|)eed--  ;inil  t\\ci\c   feeds  cm  be  so  conibincd  as  tc)  cover  every.. 
rccpiirmieiU    lor    tlie    turnin.i;    out    (if    work    rapidly.      Roughini; 
can  be  done  mucii  faster  wiili  a  slow  spied  and  wide  feed,  aii':. 
wiili  lcs>   slmck  to  the  ni.icin'ne   tlian   t'.xcessive  high   speeds.      '.• 

."something  of  ilu'  w nrkni.inship  and  rigidity  of  this  shaped. 
can  be  judged  l>y  the  guaranteed  accuracy;  the  makers  agrcftf"; 
to  prodiice  work  to  within  .1x105  in.  for  the  full  16-inch  stroke^;'; 
md  \isc  is  Mpiarc  to  this  limit.  The  arcli  rain  is  .1  big  factoi"', 
Ml  Sicnrin,!.;  the  ri'^idily  ni  llu-  cutting  tool  necessary  to  pro-J 
dttce  lliis  accuracy,  wb.iie  ilie  design  and  position  of  the  tabi<J- 
Mijiiiori  and  rigid  construction  of  coluimi,  rail,  etc.,  enables  thtvi 
W'lvk  til  be  solidly  luld  wliile  liiiiii:  machined;  the  least  mOve.T' 
iiuiit  I'f  the  work  h;i>  a  tendency  to  cause  the  tool  to  gotig> 
uiuii  i.iking  heavy  cuts;  this  tal)le  supp'irt  is  closely  gibbed  !■ 
taiile.  elnnin.aling  both  the  u])  and  down  moveinei't .  Oif  .tl)<r 
work:  tile  base  h;is  an  e.xtra  soli<l  footiii.tr  as  i-t  is  uiiade  verVt. 
long  to   hring   table   support   out   to   extreme   end   of   tabic.       '  . 

Tlii?  shaper  is  also  very  low,  making  it  iiand^    for  tiie  opera^-' 
tor.   wliost.-   every   movement  is  considered  at   each  jK)'nt;     Th< 
long   and    low    <Ksign    al<o    prmides    for    Kmg    ram    bearings    in 
the  column,  and  it  will   lie  n<.>ted  that   the   r.im   i.s   very  long  111 
l)roportion ;  also,  less  metal  is  re(|uired  to  produce  a  rigid  and 
substanti.d    maciiinc.      .\Ii    llat    iiearing    surfaces' are\^'o|    large- 
area,  and  gibbed  for  t.aking  np  tlie  wear.      Tlie  fecfl  screws  |i;»ve 
micronnter    adjustmeiils.   and    the    swivels   are    graduated.    -AH:^ 
pinions^  are.  nia<lc    from   bar   steel,  and  where  considered   ncces-' 
sary  parts  arc  of  .steel  and  l.eat  treated  where  scrvjc!'.  requires 
n    lo    insure    long    life.      .Ml    gc:ar   teeth    are    generated,   ainl    alt 
g'Oars   and     I     slots    cut    from    the   solid..      Shafts    of   a"y  .length- 
may  be  key  seated  under  tlic  ram.  .  ;. ;;'-' A  ■  i: '"-l-y^"^ '}\^:^ 


*■'•'.. 


IMI'KON  EI)  HHA\A    DUTY   DRILL  PRESS: 


The  Colburii    .Macium     I  oOr  Co. " havc  Ink ly  made;  some  im- 
.portaiii    iiiuii  i>\i  iiuiiis   in   their   line  "f   lii-avy   dut>    drill   presses.     _^ 
itlMl   the  illn-iraiion    slmw-    tiu-    |)^    si/c    ni.icliiiie.    wnich    has  U...1-"-. 
capacity   for   drilling   thref-mcli   lioles  with   high   speed   drills   in.  >-. 
Solid    steel  "at    the    feeds   .and    speeds   rvcomjnended   b'   the   drill;.;- 
inainifacturers.    The    following    are    some   i>f    the    more    impot--  .} 
'ta.in    iiiipriiveineiit-    enibiHiird    ill    tlieir    latest   design.       I'lic    first-  * 
machines  had  a  rigiit  angle  drive,  th.'it  is.  the  m.iiii  dri.ing  siiaft   V 
stood  at  an  angle  of  <K)  de!.:rees  to  the  line   -haft.  ne.e|sitating-.;-' 
the  iiso  *i;f  the  <'ni<''rter  turn  belts  when  a  iimiiber  of  machine^-v 
tt'ere.,«!et,  in  a  row  and  dri\in   frora  one  line  shaft.     This  is.novv    ' 
chansicd.   So   that   tlic   main   driving   shaft    in    the   speed   box.  Mf.--  ■' 
wliich    i<    nioiinti-d    the    dri\iiig    pulley,    sets    parallel  .  t  J   the    line. 
shaft.      Tiiis   allows  any   lutmher  f>l   niacliincs -to  be   set  in  a. 

rip\\    >ide   1(\    -ide   aii<l   i><]t(,-d    with    straight   belt    direct    from   one;;'   ' 

line  shaft.  •'■'!•:■ 

The  -Speed  bo.\  is  an  entirely  new  design.     It  is  moutited  upoti   ';; 

.1  stibstantial  extension  or  knee  at  the  rear  of  the  main  columti,    , 
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iTc  are  ciglit  cliaiijics  of  speed  oi)ta:ned  tlirousili  sli<!:ii.i^  {•ears 

1   positive   clutclies.     All   tpeed   changes   are   made  with   two 

iFs  which  arc  within  easy  reacii  of  tlic  opcrat<>r  while  stand- 

? ^;  .hi   f fo"*  :  pf  <''c   inaeliiiu,     Fouf  spcetl  changes  are  made 

jilar  to  the  changes  wiih  a  selective  transmission  on  an  auto- 

liiie.     All  the  gears  in  the.  >peed  hox  arc  miide  of.  steel  and 

lOrners  of  the  teeth  bevel«l  where  they  slide  tf>gether.    Gears 

>jected  to  the  heaviest  strain  are  hardened.    All  hearings  have 

iize   bushings.       Tiie    speeil   box    is   so   <lesign«.d   that   it    forms 

;nrfectly  liyht,  noii-leakablc  oil  reservoir  and  everything  ili- 

(.  receives  a  continuous  bath  of  oil.     This  feature  greatly  adds 

ilie  life  of  the  gears  and  bearings  beside>  practically  eliminat- 

noise.     A  target,  on  top  of  tiic  speed  bo.x  in  plaiii  sight  of 

operator,   shows   which   gears   are  engaged.     A   set  of  back 

,  ^.ivars  increases  the  speeds  to  eight  and  these  are  engaged  and 

■'    (.'sinigaged  bv   nuaii>  of  a   lever,   jdainly  slidwu  in  the  iHtistra- 

v---^iii;>ii.  ''^''■:: 

~.':,The  niachiiK-  is  driven  tlirough  a  friction  clutch  pulley  operV 

1  l>y  means  of  a  lever,      this  being  a  high  speed  drill  press. 

.    mars   run   at   a   liigh   rate  of   speed  rn>l  it    is   impossible   to 

ike  tile  speed  cliangcs  wbeli  driven  by  the  regular  clutch  pulley 

;    account  of  ihi-  .-evirr  impact  causetl  by  tod  swldeiv  eugage- 

nrtJit  of  tile  gears  and  cliitche'-.    To  Overcome  this,  an  auxiliary 

:..  iciction   clutch    is   interposed   between   the   inain    friction   pulley 

• .  :md  the  gears   in  the  spee<l  box/     By  its  use  the  gears  ate  made. 

iiirn  .very   slowly.   .iihI    tlie   ditYevent    >pev«l   changes  caDi  be 

,    t.  H'le    without' tile    >li!^lne^t    j.ir   or    ^hock.       The   <litTerent    speeds 

■  ■  -ji'id    fi-rd~   and   llu-   eouiliin.itii 'ti   li\    wbich    lhr\    arc   old.iinvd    are 


%:.:':%.•• ''t<JI-Tll"RX,     SIZi;     I)-,^     IIKAVV     niTV     KKILI,    PRF.PS 

"*^  v''  '   ^^  "  ■  '"•'■''  '-•  '.■■'. 

>.!^ywn  oil  a  speed  and  feed  index  i>latr  attaclud  to  the  feed  box 

v.i'.  plain  sight,  and  the  operation  of.  changing  either  :speeds  of 

;V>t>-ds  is  most  simple.  ^'--'^'^y^:'.'' '.■■'  \  :'::  -^:^'"'  '':':/'■'■'.'''-  ''-^ 

.;\;;':'ic  feeds,  of  wiiicli  there  are  Six,  are  obtaiiic'di  by  liieam  of  h 

'  -'.'';!*"  11   rf)d   operating   the  back  gears   and   the  pull  rod   oper- 

■  y'-jg  tlic  drive  key.     To  change  the   fee<ls  oil  the  higii  speeds 

'."  .'*, J'tlvisable   to   stop   the  machine  and  proceed  as   for  chang- 

■.■■^*'\, Speeds,  but  when  running  on  the  slow  speeds  the  machine 


need  not  lie  stoppetl  tu  ciiange  the  fe*'<l*.     Th*    whole  operation 
of  speed   and    feol   changing    is   extremely    simple    an.l    is    very 

.quickly  made,  I»y  Kioking  af  the  index  plate  llie-oprator  c;in 
see  at  a,  glance  just  what  to  «lo-  to- '^t' any  d<r'*'*"«:d  -t'V*'*!  v" 
speed  Or  he  ean  tell  .it  just  what  feed  <)r  speed  the  'nachiiu  i- 
running,  by  lioting  the  ixisiuoiiN  < if  the  lever?,  and  rods  an<l  coui- 
paring  them  with  the  jndc."<  plate.  It  wiU  fee  seen'  tiiat  «iitt  tin 
Wwking  level's  ar<-s<j  jdace<l  thM  tbe^oi)erator,-  whfte  siUiiditig 
ill  front  of  the  machine,  can  rvacli  any  of  them  wJtIioJut  ttoi.p- 
ing  pveri   '1  his  feature  savesniany  iniilHte>  jii  a  day's  work  and 

,  is  ail  inuwjrtatit  fsci''>r  iii'  increasing  productroin;  Tn"^4»ddtttcna  t»> 
the  gra<lu;ited  dial  ant<.Mnalic  feeil  tripping  device  Jiiiother  safety 
trip  is  added  which  autoiuatically  trips  the  iced  n  hen  the 
spjndle  has  reached  its  lowest  position.  .Tljis  prevents '^>s>ible 
accident;  eni  accotnit  of   }Ve<ltng   <lowH  .trto-  far. 

Ihese   inaclVines   art-    usually   e<]tjipik-d   with    pump,   tank   and 
piping   for, supplying  Wrdlmg  coinponnd  uhen   workinv,  jn   steel. 
^hc  iMJtnp  is  att;«t:hed  trt  the  <niisi«le:  <jf  the-^Myd  b<>.K,  aiiU  is.\v 
driven  by  a  short  roUnd  belt  from  pulley  on  main  xlrivmg  shaft. .:'. 
The  tank  is  phiced  at  tlie  loWer  right  Iiand  si*U'  of  the  franie  in 
the  most  convenient  position  for  draining  back  frvm  the  table. 
and   entirely  oqtaf  the   way.      Art   npMar«%   exH-ndiug'  flajigc 
cast  entireh    aroiind  tlie  ba.-e  plate  keep*  aiix^l^ 
tner  from  running  un  the  tioor.   J;  V  A;'    :''.-.  ;^ 

To  arrange  the  machiiit   for  iiicrtOr  -derive'  ;a   sp<?cial  bedplate 
havitig   an  exttfiision    for   the   jrt<uCor  is   i>tovidetl.      Khc   iuotor 

.sets  directly  under  the  cbuoli  jmltey  to  which  it  i-  '.>ehed.  A 
constaiit  spee<l  motor  of  fnnii  lO  t<>  jo  h.p..  tk-pen.ling  upon 
the  work  to  be  doiie,  should  be  uijc<l-  -Hie  dmch  puUey  allows 
the  niachine  to  be  Stopped  ;in<l  started  vvithout  st-»pping-  the 
mV»lor.  This  iii'te-hiiie  is  built  with  either  standard  itr.'cket  type 
of  tahle  or  with  ci>mi><>m!d  table.  Both  typt>  «>i  taidvs  have  a 
teIescOpie:,ele\ating  screw  which A;liiiiinates  tile  liecesfttty  df,;iiiak- 
ing  a  hole  t broil j«h  the  Hoor;  SiKvial  chucks,  fixtures." .et<j;,^aitt.  . 
be..juonuied.ui>oii.. either  type   of   i;dtb.      ..;;A^  .-..     - A,v/'^;-:-S 


NEW    HAVEN  PROTESTS   AGAINST   ELECTRIFICATION 


•a-  '-.fr.-.^ 


rrotestitjg  rtganist  compulsory  electrihcaiioni  tlveASve^A^iOrik, 
Xew    1  la\ ey.  aiid  Jiat't f.)rd  RaiboTid  has  i^etit  a  circjiilar  in«lieat;ins^ 
its  vie w  to  eyerv  na-mbvr  of  tlie  Mas'^Khu-etts  Tegishuure.     ihe- 
^circulai-'.sajrhViitf  pirirj i-'  ■    ,■  ^'^,■■^  '."-!; i.-.;v,:'.;  '■■■'V';: 

'"l^xiciiu  where  use  of  tuimels'i^  reiuitfed  ie>s  dioigei^jus  by 
llle  u.-e/uf  electricity;  there;  iia!«  beeii  n«.>  coiJipuls^'t-y  cloctritica- 
tiim  ^f  raiilroads;  All  the  ileiitrificatiofi^nt  tlie  ?Cew  Itaven  has 
l»een  wiihoHt  t(>inpii1s<trv  IcgistatiynA  Tbt !^e«r  Ha^jCtt  lias  ><;- 
peatedly  staietl  its  (lesire  .nnl  u  iniiigiiess  to  electrify.  This  year 
u  pr. rjioses  to  eJeclrifj'  frum  Rea<lville  Oil: the  JBb-ton  i>\,<\  Pr.ni- 
dejice,  aud  to  H*vc^i%  tTTt  tlie'  4iOst<ori  anci  X^^ 

'•jdeetritication  of  short  tfistanci:^,  sav;  ten  iniles,  iia«  «evter 
been  found  at  all  economical,  and  a  oompnlst>rv  elcctrilicattoii 
within  a  ten^mile  limit   will   be  unusually  uueconoinicaj.   .     ^ 

Aloiiey  required  for  elettriticatirtii  niu?tj[>c:r^  by  the 

issui'  t»f  heW  securities,  and.  unless  the  money  for  clectrillcai'on 
Is  wisely  an<l  economically  .e.xpended,  there  will  be  placed  upon 
railroad  tfaiisportalion  a  yery  serious  charge  wtiich  can  tnly 
l)e  met  by  iiieredsed  freight  and  passengeif  *afC5.  h.tih^^  Wst 
business  interests  of  N'ew  l"ngl.iii<l  require  tbesbra^es  to  Ik' 
kept  a>  itjxy  as  possible  eon -ivteiu  with  »;ifetv."'         .v.-'-V"      -    ■    -  ■ 


POSITION  WANTED 


^o^  xt;  ^Man  with  a  j)ractical  education,  and  five  j'eari'ek^ 
perience  on  premium  an<l  bonus  s.\  stems,  desires  connection  with 
a   substantial   company    wanting    a    higiier    shop   efficiencv.      P.e^t 

reftffnices.    Address  ]';!{;  M..  eir^-mmcm  EjcciNEtR 


■AXIwHAxiGAL  Max  scientifically  trained,  eleven  years'  shop 
and   drawing  room   experience,   and  in   Jocomotive  and   railway 

supply  line.  At  present  is  assistant  chief  draftsman  of  a  large 
manufacturing  concern,  but  desires  position  as  chief  draftsman 
0r.  designer.     Address  AI.  S.  W..  care  American  Exginfer. 
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PERSONALS 


J.  T.   Robinson    has  btt-n   made   master   mechanic   of  the  Missouri   Pacific 
Ry.  at  Osawatomie,   Kan^. 


E.    R.    LocKHART   has   been    made    master    mechanic    of   the    Missouri    Pa- 
cilic    Ry.   at    Hoisington,    Kans. 


W.    W.    Morrow    has   been    made    general    foreman    of   the    Santa    Fe    at 
Prescott,    Ariz.,   vice   C.    F.    Ryer,    resigned. 


E.    \V.   Cantwell   has  been    made   master   boilermaker   of  the   Big   Four  at 
Bellefontaine,   O.,   vice  J.    R.   Cushing,   deceased. 


F.  M.  Kerwin  has  been  made  roundhouse  foreman  of  the  Chicago,  Rock 
Island  &  Pacific  Ry.  at  Silvis,  111.,  vice  T.  Kilpafrick,  promoted. 


\V.   H.    Sample  has  been  appointed  master  mechanic  of  the  Grand  Trunk 
Ry.,  at  Ottawa,  Ont.,  vice  R.   Cowan,  assigned  to  other  duties. 


EJ   H.    Bankarb,    purchasing    agent    of    the    Baltimore    &    Ohio    R.    R.,    has 
had  his  jurisdiction  extended  over  the  Cincinnati,  Hamilton  &  Dayton  Ry. 


R.  H.  Collins  has  been  appointed  inspector  of  roundhouse  and  shop 
efficiency  of  the  St.  Louis  &  San  Francisco  R.  R..  with  office  at  Spring- 
field,  Mo. 


.Millard  F.  Cox  has  been  appointed  mechanical  engineer  of  the  Louis- 
ville &  Nashville,  R.  R.,  with  office  at  Louisville,  Ky.,  succeeding  VV.  A. 
Stearns,  resigned. 


II.  A.  Fabian,  manager  of  purchases  and  supplies  of  the  Maine  Central 
R.  R.,  at  Boston,  Mass.,  has  had  his  jurisdiction  extended  over  the  Port- 
land Terminal   Company,   with   office  at   Portland,    Me. 


J.  W.  Blxkkbi-rn.  road  foreman  of  engines  of  the  St.  Louis  South- 
western Ry..  at  Pine  I'.lutT,  .\rk.,  has  been  appointed  master  mechanic, 
with   office   at    Pine    HlufF.    succeeding   E.    English,    resigned. 


G.  W.  Deats.  general  foreman  of  shops  of  the  Texas  &  Pacific  R.  R. 
at  Fort  Worth,  Tex.,  has  been  appointed  master  mechanic  of  that  road 
and  the  International  &  Great  Northern  R.  R.,  with  office  at  Fort  Worth, 
a    new    position. 


J.  D.  Maupin,  master  mechanic  of  the  Trinity  &  Brazas  Valley  R.  R., 
has  been  apointed  superintendent  of  motive  power,  with  office  at  Teague, 
Tex.,  vice  C.  II.  Seabrook,  resigned.  The  position  of  master  mechanic 
has   been   abolished. 


J.  W.  Sm.«ll.  superintendent  of  machinery  of  the  Kansas  City  Sou- 
thern R.  R.,  at  Pittsburg,  Kan.,  has  been  appointed  superintendent  of 
machinery  of  the  .Missoi'ri  Pacific  Ry..  with  office  at  St.  Louis,  Mo.,  suc- 
ceeding G.   W.   Smith,  resigned. 


M.  S.  CuRLEY,  formerly  master  mechanic  of  the  Frisco  Lines  at  Dc 
Quincy,  La.,  and  formerly  master  mechanic  of  the  Illinois  Central  R.  R., 
at  Paducah,  has  taken  service  with  the  O'.Malley  Bear  X'alve  Co.,  Chi- 
cago,   with    office    in    Rand    Building,    Memphis,   Tenn. 


John  P.  Sykes,  assistant  general  superintendent  of  the  Baldwin  Loco- 
motive Works,  Philadelphia,  Pa.,  has  been  made  general  superintendent 
of  the  company,  succeeding  S.  M.  Vauclain,  who  held  that  position  for  the 
past   26   years,   and  who   has   now  become   vice-president. 


P.  M.  Hammett,  superintendent  of  motive  power  of  the  Maine  Central 
R.  R.,  has  had  his  jurisdiction  extended  over  the  Portland  Terminal  Com- 
pany, with  office  at  Portland,  Me.  The  jurisdiction  of  A.  R.  Manderson, 
assistant    superintendent    of   motive    power,    is   similarly    extended. 


M.  T.  McGraw  has  been  appointed  shop  superintendent  of  the  Missouri 
Pacific  Ry.  at  Sedalia,  Mo.  The  following  additional  shop  superintendents 
are  also  announced:  W.  C.  Smith.  Kansas  City:  E.  F.  Stroch,  Hoisington, 
Kans. ;  B.  J.  Peasley,  De  Soto,  Mo.,  and  B.   E.  Stevens,  Argenta,  Ark. 


CATALOGS 


Steel  Tires. — ^The  Standard  Steel  Works  Company,  Philadelphia,  Pa., 
has  issued  a  new  catalogue  on  steel  tires,  giving  in  detail  the  specifica- 
tion^ which  were  adopted  by  the  .\merican  Society  for  Testing  Materials. 
Illustrations,  diagrams  and  a  facsimile  of  dimension  blank  for  orders  are 
included. 


High  Tension  Magnetos. — The  Bosch  Magneto  Company,  of  New  York, 
N.  Y..  has  issued  catalogs  descriptive  of  its  type  "D.  A.  V."  magneto  for 
small  and  even  cylinder  "V"  motors,  and  of  the  type  "D.  A.  Q."  for 
small  single  cylinder  motors.  These  books  are  complete  in  every  detail, 
with  full  information  regarding  the  construction  of  the  magnetos,  and 
particularly  so  as  regards  the  location  of  faults  and  directions  for  care  and 
maintenance. 


EiEcrRic  Locomotives. — Bulletin  No.  4851,  just  i^rsued  by  the  Gen.  ral 
Electric  Company,  is  an  attractive  publication,  containing  data  relative  to 
the  use  of  electricity  in  the  service  of  steam  roads.  The  publication  c  n- 
prises  48  pages,  which  illustrate  and  describe  both  station  and  road  eq  'p. 
ment  of  the  New  York  Central  and  Hudson  River  Railroad;  the  Detroit 
Tunnel  of  the  Michigan  Central  Road;  the  Cascade  Tunnel  of  the  G;  .at 
Northern  Railway;  the  equipment  of  the  Baltimore  &  Ohio  Railway;  he 
West  Jersey  and  Seashore,   the  West  Shore   Railroad,   etc. 


Flexible  Staybolts. — Under  the  title,  "The  Breakage  of  Staybol;," 
the  Flannery  Bolt  Company,  of  Pittsburgh,  Pa.,  has  recently  issued  a  i .  .st 
attractive  and  interesting  publication.  While  intended  primarily,  no 
doubt,  to  advertise  the  merits  of  the  Tate  flexible  staybolt,  the  book  in 
reality  is  a  trtatise  on  the  subject  which  its  title  implies.  In  addition  to 
other  valuable  features  it  contain-s  an  analytic  discussion  on  expansion  of 
locomotive  boilers,  and  a  theoretical  discussion  on  the  breakage  of  ^:;iy. 
bolts.  The  book  is  well  illustrated  and  carries  the  impress  of  the  gr  at- 
est  ear'.'  in  the  selection  and  presentation  of  the  text.  It  will  be  of  g:  at 
assistance  to  thoses  who  are  called  upon  to  combat  the  vexatious  probi-m 
with  which  it  deals. 


Furnace  Slag  in  Concrete. — Under  this  title  the  Carnegie  Steel  Co. 
has  published  an  interesting  illustrated  booklet,  the  object  of  which  is  to 
present  to  those  interested  the  results  of  a  series  of  tests  of  blast  furnace 
slag,  in  various  forms  for  use  as  an  aggregate  in  the  making  of  concrete. 
A  study  of  the  pages  of  the  booklet  will  show  that  the  aggregate  performs 
a  very  important  function,  and  that  the  strength  of  the  concrete  dep(  i:ds 
largely  on  the  shape,  character  and  strength  of  the  aggregate.  Any  :na- 
terial  which  will  improve  the  quality  of  the  concrete  without  mater;,illy 
adding  to  its  cost,  must  command  the  attentio'i  of  the  user,  and  it  is 
believed  that  these  results  of  some  preliminary  tests  on  blast  furnace  -lag 
used  in  concrete  will  be  of  great  value  to  the  concrete   engineer. 


.Articulated  Compound  Locomotives. — Bulletin  1009,  just  issued  by 
the  American  Locomotive  Company,  contains  an  interesting  illustrated 
description  of  the  230-ton  articulated  compound  locomotives  recently  dt  Iiv- 
ered  by  that  firm  to  the  Baltimore  and  Ohio  Railioad.  Ten  locomotives 
were  included  in  this  order,  and  the  design  is  at  least  40  per  cent. 
heavier  and  more  poweiful  than  the  pioneer  articulated  compound  which 
was  placed  in  service  in  1904.  The  statement  is  made  that  twenty-nine 
of  the  leading  railroads  of  the  country  are  now  using  an  aggregate  of  over 
400  articulated  locomotives.  Nineteen  of  these  have  adopted  this  type 
within  the  past  three  years — four  years  or  more  since  it  was  first  intro- 
duced— which  goes  to  prove  that  it  has  won  favor  through  its  known 
value   from    an    operating   standpoint. 


NOTES 


BuLLARD  Machine  Tool  Co. — -Announcement  is  made  by  this  company 
that  arrangements  have  been  made  with  Harry  Ellis,  Jr.,  1138  Mutual 
Bldg.,  Richmond,  Va.,  for  direct  representation  in  the  territory  surround- 
ing  Richmond,   and   extending   to   the   West    Virginia   line. 


General  Electric  Co. — The  Terre  Haute,  Indianapolis  and  Eastern 
Traction  Company  has  placed  an  order  with  the  General  Electric  Com- 
pany for  two  300-kw.  rotary  converters,  fifteen  100-kva.  transformers  and 
a  switchboard.  The  rotary  converters  and  six  of  the  transformers  will 
be  installed  in  the  Maywood  sub-station.  Six  of  the  transformers  will  be 
installed  in  the  Mooresville  sub-station,  and  three  in  the  Martinsville  sub- 
station. 


Roberts  &  Schaefer  Co. — The  Roberts  &  Schaefer  Co.,  engineers  and 
contractors,  Chicago,  III.,  have  recently  secured  a  contract  from  the 
Oregon-Washington  R.  R.  S:  Navigation  Co.  for  the  designing  and  build- 
ing, complete  in  operation,  of  two  Holmen  locomotive  coaling  stations. 
One  plant  is  to  be  installed  at  the  Argo  roundhouse  at  Seattle  and  i»  '• 
be  of  500  tons  capacity  with  sand  equipment.  The  other  plant  is  to  be 
installed  at  the  new  roundhouse  at  Tacoma,  and  is  to  be  of  100  tons 
capacity.     Approximate  contract  price   for  the   above  plants  is  $30,000. 


Sprague  Electric  Works. — Frank  W.  Kail,  manager  of  the  Philadelphia 
office  of  the  Sprague  Electric  Works,  has  been  appointed  manager  of 
hoist  sales  and  after  July  15,  1911,  will  be  located  at  the  New  Vork 
office.  James  A.  ClifTord,  manager  of  the  Baltimore  office  of  the  com- 
pany, has  been  appointed  manager  of  the  Philadelphia  office,  and  'oo* 
charge  there  on  July  1,  1911.  The  Baltimore  office  will  be  continue!  as 
in  the  past  under  Mr.  Clittord's  direction,  but  as  subsidiary  to  the  P-ila* 
delphia  office  and  with  Henry  S.   Patterson  in  charge. 


Davis  BouRNOnville  Co. — .Announcement  is  made  that  the  busines-  ot 
this  company  will  be  divided  into  the  Eastern  Department,  with  o"'  -f 
in  its  present  quarters.  90  West  street.  New  York  City,  and  the  Wes'crn 
Department,  with  offices  at  515  Laflin  street,  Chicago,  the  present  q '!"■' 
ters  of  the  Chicago  Welding  Department  of  the  National  Pneumatic  C  -'ro- 
pany.  It  is  believed  that  this  consolidation  will  very  materially  assist  ::'* 
development  of  the  welding  and  cutting  industry,  and  the  combined  i^^' 
sources  and  experience  of  these  companies  will  be  at  the  service  of  ;'" 
prospective  users  of  autogenous  apparatus. 
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„,  rly  as  possible,  along  the  center  line  of  the  parts.  The  center 
niiic  proper  is  holted  to  the  center  plate  backing  casting,  and 
l>tt\veen  the  two  a  pocket  is  provided  for  use  of  centering 
spvings,  allowing  side  motion  of  one  inch  between  center  line  of 
car  l)Ocly  and  center  line  of  truck;  the  function  of  the  springs 
btiiig  to  form  a  cushion  against  side  strains  and  to  provide 
c.  !:ifort  in  riding.  •;  ■      w-.  .>■ 

hach  truck  has  one  motor  a.xle  and  one  trailer  axle,  anxl  the 
b  !>ter  is  placed  2  inches  out  of  center  for  the  purpo.se  of  pro- 
vilii'.g  tiie  same  weight  between  wheel  and  rail  for  all  the  wheels 
III:  tlie  truck.  The  side  frames  are  of  "H"  beams  with  pedestal 
ca.-tiiigs  riveted  to  each  end.  The  transom  is  of  pressed  .steel 
ami  is  made  of  one-half  inch  material.  The  transom  is  rigidly 
attached  to  the  side  frames  by  means  of  corner  gussets,  which 
jiukides  the  brake  hanger  fulcrums.  The  bolster  is  placed  inside 
vi  tlie  transom  and  is  supported  by  triple  elliptic  springs  carried 
Iiv  spring  carrier  bars,  passing  through  and  flexibly  hung  over 
tlu  transom  and  corner  castings. 


PROPOSED  LEGISLATION   COMPELLING   THE   USE   OF 
STEEL  PASSENGER  CARS 


TYPE     OF     TKITK     l;X      l'i;.\  ^■S^•I.V.\^■|.^      KI.KCtKil       (  AU.-i. 

The  body  brake  arrangement  consists  of  two  cylinder  levers 
attached  to  a  u  inch  by  8  inch  brake  cylinder.  The  other  end? 
<i  tlie  cylinder  levers  are  directly  connected  to  the  equalizing 
l)ar  ]ta>sing  through  llie  center  sills  immediately  al)ove  the  center 
plate,  which  in  turn  are  flexibly  attached  to  two  brake  levers  en 
each  truck.  The  construction  is  of  the  same  type  as  that  now 
siiccosfully  in  use  on  the  other  steel  passenger  service  cars  on 
the  P.  R.  R.  Tiic  truck  brake  consists  of  four  levers,  two  on 
each  side  connected  to  brake  shoes  which  are  hung  quite  low, 
and  the  levers  are  connected  in  pairs  by  .struts,  the  bottom  of 
"ne  lever  being  connected  direct  to  the  strut,  thereby  giving 
ciirresj)ondingly  more  brake  power  on  the  motor  wheels.  Xn 
Iirake  beams  are  used.  The  type  of  brake  is  that  known  as  the 
l.lectro-Pneumatic.  Each  car  is  provided  with  a  slack  adjuster 
ti^  insure  uniform  clearance  between  brake  shoes  and  wheels  and, 
tiierefore,  uniform  I)raking  power.  -.-",*'. 

ihe  lighting  is  l)y  means  of  incandescent  lights  well  distrib- 
uted tiiroughout  the  car.  The  cars  are  heated  by  means  of 
'  lectric  coils  placed  under  the  seats. 

The  motors  arc  G.  E.  212  type  with  commutating  poles,  having 
•t  nominal  rating  of  223  h.p.,  at  600  volts.  Tlie  gear  is  carrie<1 
•11  the  extended  hub  of  one  wheel.  The  front  side  of  motor 
frame  is  provided  with  two  lugs  which  are  supported  by  the 
truck  transom  and  the  axle  bearing  caps  are  bolted  to  vertically 
■.>laned  tnngued  surfaces  on  the  frame.  The  motor  can  be 
iiiounted  on,  or  removed  from,  the  truck  when  run  out  from 
■  inder  tlie  car  without  the  use  of  a  pit. 

lor  emergency,  lighting,  in  case  the  p(jwer  is  cut  off,  small 
>toray^o  batteries  liave  I)een*  provided  to  supply  current.  The 
cars  are  also  equipped  with  electrically  operated  door  signals 
"ind  electrically  controlled  pneumatic  engines  for  opening  and 
closing  tlie  side  doors. 

These  cars  are  4i<  ft.  long,  11  ft.  8'/>  incites  high  from  rail  to 
top  of  roof,  and  8  ft.  loVl  in.  maximum  width,  and  weigh  72.500 
pounds. 


There  were  presiented  in  the  last  Congress  two  1»ills  requiring 
the  substitution  of  steel  or  steel  underframe  passengers  cars  for 
wooden  cars  now  in  service.  The  first  prohibits  after  January 
[,  1912,  the  construction  or  use  for  the  first  time  of  any  pas- 
senger train  car  not  conforming  to  a  standard  to  be  designated 
by  the  .American  R;iilway  Association  to  the  Interstate  Com- 
merce Commission,  which  must  include  specifications  as  to  steel 
underframe  and  superstructure.  It  provi<Ies  tliat  after  January 
I,  1918,  no  car§  which  do  not  comply  with  these  standards  can 
be  used.   .  ■■'.a^''.;' •V;'V'"''^' ■-:■■''■■  •"''■ 

The  other  bill  prohiliits  after  June  r.  1915,  the  use  of  pas- 
senger train  cars  unless  constructed  of  steel  and  upon  a  plan 
approved  by  the   Interstate  Commerce  C<jmmission. 

An  investigation  of  the  equipment  now  in  service  covering 
193  roads  having  54,609  passenger  train  cars  in  service  on  De- 
cember 31,  1910,  and  4,074  cars  put  ui  service  since  that  date, 
shows  that  of  the  cars  contracted  for  or  put  into  service  during 
this  year  62  per  cent,  are  of  steel,  14  per  cent,  steel  underframe 
and  24  per  cent.  wood.  It  is  estimated  that  on  December  31, 
191 1,  of  all  passenger  train  cars  in  service  9.3  per  cent,  will  be 
of  steel,  3.5  per  cent,  steel  underframe  and  87.2  per  cent.  wood. 
It  is  estitnated  that  if  all  the  present  wooden  equipment  be  re- 
placed with  all-steel  equipment  the  cost  would  l>e  $630,489,400. 
Enrther,  it  is  estimated  that  if  the  present  wooden  equipment 
has  an  approximate  value  of  $4,000  for  each  vehicle  and  if  it  is 
all  replaced  by  steel  there  would  be  involved  ultimately  a  charge 
to  operating  expenses  under  the  classilication  of  the  Interstate 
Cotnmerce   Commission    of   about  $187,604,000. 


Zinc  is  said  to  be  ijarticularly  eflfective  in  preventing  corro- 
sion due  to  electrolysis,  as  it  is  electropositive  to  iron  and  will 
protect  iron  or  steel  at  its  own  expense  as  long  as  it  is  kept  in 
contact  with  it.  In  accordance  with  this  theory,  the  Chicago 
and  North-Westem  is  using  a  zinc  insertion  on  the  inner  end 
of  brass  washout  plugs.  The  zinc  is  cast  in  iron  moulds  and 
is  screwed  into  the  washout  plug.  The  projecting  end  of  zinc 
is  i^i  in.  in  diameter  and  2^  in.  long.  It  is  found  that  most 
of  the  zinc  is  eaten  out  in  less  than  two  weeks,  and  to  that 
extent  it  has,  prevented  corrosion  and  pitting  by  electrolytic 
action. 


Thk  Long  Island  Railroad  proved  by  means  of  experimental 
farms  that  the  worst  ten  acres  on  the  Island  could  be  cultivated  at 
a  good  profit,  and  the  Pennsylvania  R.  R.  has  done  the  same  thing 
with  an  experimental  station  at  Bacon,  Delaware.  Ihe  land  pur- 
chased had  not  been  farmed  for  over  five  years.  It  had  been 
robbed  of  its  fertility  several  years  earlier,  and,  considering  it 
worthless,  its  owners  let  it  grow  up  in  sassafras,  sweet  briar  and 
weeds.  It  was  in  this  conditi<jn  when  the  company's  expert  took 
charge.  By  a  small  application  of  stable  manure.  ;ri)out  15  tons 
per  acre,  and  500  pounds  of  lime,  corn  vvris  raised  at  the  rate  <•£ 
47  Inislitls  an  acre  the  first  yer.r.  '. . 


Assuming  Th.\t  Detail  Control  will  produce  and  tnaintain 
maximum  output,  better  quality,  lowest  cost,  higher  wages  and 
contented  employees  and  that,  as  a  consequence,  it  meets  with 
the  approval  and  support  of  employers,  what  results  may  we 
be  justified  in  looking  for  toward  amelioration  of  some  of  the 
social  evils  which  exist  to-day,  chief  of  which  are  the  extremes 
of  wealth  and  poverty. — David  I ' iin  Alstync.  before  the  Con- 
gress of  Technology,  Boston.  Mass.  -'''\',:'  ..^   '^ 


TiiE  Total  Open  ]Mn.i;.u;E  of  the  South  African  Railway? 
is  now  7.045.  of  which  Cape  Colony  has  3.328  miles.  Natal  905 
miles,  Orange  River  Colony  992  miles,  and  the  Transvaal  1,730 
miles.  With  lines  authorized  and  those  under  construction  the 
mileage  will  be  increased  nearly   T.ooo  miles. 


H> 


\mi:rk\x    i:.\(;ixi:i:u   wd   railkoad    ioirxai 


Ai\;r.sT, 


PERSONALS 


'jl>.■■T^  Rt'l'HV.Son    has  ■b»«-i».liia<Ii    in;i-li  r    nuiluunc   of   tlu-    .Mi>sijuri    I'dcifu: 


"   .,      K-    R.    LpiKilARl    ha*    luTii    tnndi-    ma'^ttr    tiu  clianic    ><i   tin-    Missouri    Pa- 
V'.   ctjio    Ki;.   at'  llarsiimton,    Kati*. 

■".■'"'■.*."•'•■   ■  '-''■•^' V>     ■""'  '■  ■■••'  .•    .-.''••-'   ■'•"■.  '  '   ■ "    ■ 

■%V'.  *.W.."^V- ".5|fo«»ow.    iijs    bcfn    mailt    8«?hcTat  ftiri-inan    of    the    Snnia    Fc    at 
■.-vVil*rt'.''CnH;;  Ariit.,;  yicic-  C".    F;  .Kyt-r.   n-sisnt-d. 

!',■■'. 'Ki-'^V"    CantwK:i.l  has  Ih"1"I»-  "'«''<.'  tniisU-r  l>«>iK  iin.iki  i    .if  the  ISig   Four  at 


•■;■'¥..  M.- Kehmvin  has  Ucrii  maiU;  rtiundliouM-   li>riiiian  ol'  the  Chicago,   Kock 
lsran(J:'&. Pacific  Ry.  at  Silvi*;  .lll...,v»i'e  T.   Ki?iiatrick.  iiromotiil. 


VV.   11.    Sami'LI.   has  1k><ii   .■■i.iJM>iiii<i|  iiia<t<  r   nuihanic-  nf  the  (iraiid  Trunk 
Ry.,  at  Ottawa,  Ont.,  vice  K.  (  o«an.  a,«--iK'i<'l  tii  (.thfv  liuiit-. 


_,-,•■$.■#..;  Ban  KAiU»,  p^rcTiasJwaiitt  &  Ohio  H.    K.   has 

:■•  had ;his  jurisdictior.  cxtf^deU- -ttVcr  the  t  Il.itinlicin   X-   Dayroii   Ky. 

;;  .  ^  '  Jl.;'il, -^Coiii^js  .iiaa''h?ch    a|tpn'n.t<'d    inspwtor    of    niunillinusf    ami    shoii 
■  '  -•.tirtciciicy '0<  tbe';St   tipuis  &  San  R..;R:,   with    .it(i.-i     at    Spmii!- 


^MiLijiito  ?".:  Cox- ftj^ij  be«»  it>^  erjiisvneer;  of  the  t.oiiis- 

ville   &   Nashville.  :R.    R..    With   nftiri-   at    I. '•ui-villf,ky..    sMc(rffclin«    W.    .\. 
.    SrtevnSi  resigned.  ,•:■... 

:'.'.■■'•■■■.■■:•■•'' 1- '■  .  -;;i'  :j,.-V,'i  .'''.a"; 

.:,-  -..If.  A.  F.^BiA.N'i  ihaiiajii  r  of  |iiiri-h;isis  atuT  Mipplii »  '<\  the  Maine  Ciiiiral 
1  f'R.  li.V.>at-  Ho^tnn,  Mass.,  ha»  had  his  jiins<licfii>ii  iMimli  d  over  tho  Port 
;■  VJaM^  TeiiiiliUt  .t^JMJWwis^.-;^  at   Purtlan.i.    Mc 


'•  '■,-"  ^l.-.AVV  Bi;Aiff;jr:«)<.,  ri;a»r  f<>rc«j}aii  of  .tngiju's  of  ;tl>e  St.  Wuis  '.  South- 
,  ■  u-r:s4crn  f?y.'.  -at  l*vu.(V  P'lnlT,  Art..  Itas.  Ihch  appuintt-d  iiiftstcr  it«-»hanii-, 
.-;';'with;.<i(1irv   nt    Pjjii-    I'.Iutf,    s<u-iv(iliiiK    K.    KilKlish.    risimu'l. 


/V;."., W.  ^l'^i^r«,  ^<fcne^il  forciiiaii.  nf  "«hop  of  th^  Texas  &  Pacillo  K.  \< 
at' :Koift-  Wotrtbl  Tex.,  has  been  aj>i"^i"f<'<l  mastrr  nicrhaiiii'  «f  that  ron<I 
and  tht..  lnti'Hiati<»nal- -S  preat  N>i:theiiv  &.  R.,  >%'itb  offict:  at  F«rt.  Woxth. 
..•»   rK-\v,  jiosition".   ■,,,'"-■.■■"';  V-'.  ■''■■■■■!.  ■•      ■'■'''"•'■.'' ..^■'   -     ■  ■    -'■■.',  '.    '  .-  ■'•  '  '•>  ,•     ••  '  ' 

■; j-,.:D.  MaV'pi:**  W*'*!*'^  ■'V'?l''»''''"''>^  '''*■  T''i".'t.v  &  Bra/as  ValUy  M  K. 
has  been  apointcd  su|h  rhitond«-nt  of  motive-  i>o\vtr.  with  office  at  TiaKUi-, 
Tv->.,  yici- ' C  n,  St-al»roi>b,.  .ri;->igivd.  ,.'l'hc  positirin  nf  master  nirchanic 
has  ■  been  'abQlistiedv' ': '.  V  .<■.-■'■/  '■-  •  .•■'  ■' .  ■' "- '  ■•'.  •'•" ' . 


■'-Jl  Wu  SM.«l1,  ;Siiii«;r«fit'enitctit  of  machinery  otthf  Kansas  Citjr  Sou- 
thern R.  R.:.  at  if*Ttt-lMn-«.  Kati..  has  hi,rii  appointed  siiperinfetident  of 
machine-ry  of  tbt  ,Mis»>tiri  Paiilic  Ky..  with  urtice  at  St.  f.ouis,  .Mo.,  suc- 
ceeding G-'W-  Srotthi^WeSigtif  A;  •       •■.  ^  jf  ■' 


•  '  M.    &.  CvKteiiy  Jrtrw  of   tho   Fr»'*to    Lines    at    De 

^<[^nncV:.^t:a.,  '.irid."  foriw^fly '.'i^^  the    Illinois  (  cntral    R.  !R.. 

at    i*ailii^ah.'  iiA*i  t*keiV   svtvie^^  the    O'.MalKy    IVar    \alvp    Co..    Chi- 

icajf.o. '■  ^-itli  :nfRc-e  iii; 'Raw*!  fliiildinK.  Meniphis.  Tenn.     ;. 


'  JojiNf.P.  SyKt-i?;  i\sS'staflt  jjencral  sttpcrintendtnt  of  the  Baldwin  l.oro- 
..  niotivc  Works.  Pliiladeifiliia,  Pa..  ,ha,«  been  made  general  superintendent 
'/..■/ai  the  company,  succeeding  S.  M.  yaatclain.  who  held  that  position  for  the 
■'"  .-■  ipjist  2fi   ypars;  and  .!*h<»  h'a'r  now  berbnie   viee  pTcsidrnt 


1-.  p.  M;HAMNrri  r.  siiporintitident  of  motiv<  power  of  the  Maine  Central 
R.  R.i  .'j(ia.s.h3«j  Ilis  jnrisdlrtioti  ext<  n<led.  oter  the  Portland  Terminal  Com- 
pany", •nfith'ofiice  at  J'ortland,  Me.  The  jurisdiction  of  .\  R.  .Manderson. 
assiirtant;   sViperirkendi  tit    "f   motive    power.    '»  .similarly    extended. 


■,\f,  J.  M«r;klMV  ha-  'xt-n  appointed  shop  supenntendent  of  the  Missouri 
Pacifie  Ry.  at  Sedalia,  Mo.  The  follmvinp  additional  -hop  supeiinfrndents 
are  also  annonncid:  W,  (  .  Smith.  Kansas  City:  E.  F.  Stroch.  Hoisinpfon, 
kaiw.;  JJ-  /..JPpa>>I<"y-    "*■■•   Soto,   Mo.,  and   P..    K.    Stevenv.    Artrentn.    .\rk. 


CATALOC.S 


;  SteeI; -fTiaES.— The  Standard  Steel  Work?  Company,  Philadelphia.  Pa.. 
•  ISa?;  Wsiip4' 4  ••!«**  catalogue  on  st<-el  tires,  siving  in  detail  the  specii'ica- 
'i  tiou-r  which  were  adopted  by  the  American  Society  for  Testing  Materials. 
.' ■■  Illnstration-.  diaRram*  and  a  fnrstrijilt  of  dimension  blank  for  orders  are 
...'•fetichided.;::.  ■^J.r.'.-y'  .  ':;■.;.■  r:^^.■;  ..r 


Hiuir  Tkn.sion  St.v..SEio?.-^The  Tliisch  Ma«iietn  Company,   of   New   York, 

•  N,.Y..   ItasiS-stted. catalog*  ilescriptive  of  its  type.  "D.    A.   \'."  magneto   for 

, . ..  Staill  .art^  evun  tythi<le.f  *^^^^  "D.   A.   Q."    for 

ilj.  ■'..srhall  single  cylinder  motors  These  Iwioks'  are  complete  in  every  detail, 
•,:  -with  full  information  regarding  the  c<'nstruction  of  the  magnetos,  and 
,%;:  particularly  so  as  regafd^the  location  rif  f.iults  and  directions  for  care  and 
'.    'maintenance. 


KitiiKii  l.uco.«oTivt.s.  — iSulletni  No.  4»jl,  jusl  issued  l>y  the  €}?nv 
Klectric  Company,  is  an  attractive  publication,  containing  data  relative, 
the-  use  of  el.-etricity  in  the  servic-  of  steam  roads.  The  publication  C' 
prist  s  4.S  pages,  which  illustrate  and  describe  both  station  and  road  eq, 
ment  of  the  New  York  Central  and  Hudson  River  Railroad;  the  De* 
Tunnel  of  the  .Michigan  »  •ntral  Road;  the  Castadc  Tuiiiiel  of  the  (i 
N'orlhein  Railway:  the  e(|ui|iment  i>f  the  Kallinuire  \-  Ohio  Railway 
West  Jersey  and  Seabhuxe,  the  West  .Shore.  Kailroail.  etc. 


:■*  • 
a-  ■ 

-.it 


Im,k.\ible    SrAVBoi.TS. — Under    the     title.     "Tlie     Itreakage    of     St'ayd' 
the   Klannery   liolt   I'ompany,   of  Pittsbmgli.    I'a..   has   recently   issued  a 
attractive     and     interesting      piihlicalion.        While      intended     primarily 
ijoulit.    tc,    advirtisf     the    ine.'.its    of    the    Tate    (le.\il>le    staybolt,    the    bo. 
reality  is  a  truatise  on  the  subject  which  its  titk-  implies.     In  additi' 
other   viluabK'    features   it   contain-,   un    analytic   discussion   on   e.xpansn 
locomotive    boilers,    ami    a    theoretical    iliscii-sioii    on    the    breakage    if 
bolts.      The    book    is    will    illustrated    and   carries   the    impress   of   the    i. 
I  St   lai-   in    th',-    s<leciion    and    presentation    of   the   text.      It    will   be   of   . 
assistance   to   Ihoies   who   are   cilled    upon    to   <  oiiihat    the    vexatious   pr'>; 
with  which. it  deals. 

l-'lfKN.xCE    Sl.v.     in    Co.vcRtTK.      fnder    this    tith-    the    Carnegie    Stec' 
iias   published   an    interesting    illustrated   bookhl.    the    object   of   which 
present    to    tlm-e   interested   the   results   of   a   series   of   tests   of   blast    fu 
slay,   in   various   forms   for   use   as  an   aggregate   in   the   making   of  con> 
.\   study  of  the  paties.  of  the  booklet   will  show  that  the  aggregate  perl 
;a   very   iiiipoitaiit    function,    .iiid    that    the    strength   of   the   concrete   dep  ■ 
largely    on    the    shape,    charatier   and    strength   of   the    ;iggregate.      Any  v - 
teiial    which    will    improve    the    <iualitv    of    the    concrete    without    materj,.! 
.idiliny    \'>    its    cii»t.    must    c<.miiiaiid    the    ;itti  ntio-i    of    the    User,    and    i.:. 
Iieliivid   tli;it   these   results  of   some  preliminary   tests  on   blast  furnae*: 
ii.»id  ill  concrete  will  be  of  great  value  to  the  coiK'iretc  engine<c^V    . 


1?:: 


AKfK  t.i.AH-;i>    Co.MPoL'ND     I.oi  o.\i.,|  ivfs.— Bulh-tin     lOOS.     just     issue 
till      .\meriean     F-ocomotive    Company,     contains    an     interesting    illu-t, 
desL-ription   of   the   230tr>n   articulaltd   conipound    locomotives   recently 
<  r.ed  by   that    firm   to   the    I'.altimoi  ■   and   <  >bio    Railioad.      Ten    locon: 
were'- included    in    this    «rdcr.    ;md     the    design    is    at    least    40    per 
heavier    and    more    powei  ful    than    the    pioneer    articulateil   conipound    v 
was    placetl    in    service    in    1904.       The    statement    is    made    that    twent\ 
of  the  leailing  railroads  of  the  lomitry  are  now  using  an   aggregate  of 
4011    articulatsd    locomotives        Ninelei  ii     of    these    have    adi>pted    this 
witliin    the    past    three    year.s—- four    years    or    more    since    it    was    first 
ilijced-   which    goes    to    prove    that    it    has  .won    laror    through   its   ki. 
value,  from   an    operating    standpoint.      ;'••'■';.»,■• '^-^ ••-•'■'■'■"     ''.     •■':•'■.•. 


NOTES 


f>"^^i 


/i'.;'^;-,:.-;,;   ■•: 


I'.fl.i.Aki)    .M.'.i  lllNj;    Tool    Co. — .Announcniutil    is    made   by    this    con 
that    arrangements    have  .been    made    with    Harry    KIlis,    Jr..    1138  M 
HIdg..    Richmond,    Va.,    for  direct   representation   in   the   territory   stirro 
ing    Uichiiiond.   and    i  xtending    to   the    West    \'irginia    line,  _\    •.. 


V    Geneiial   Electric   Co.— The   Terre     Haute.     Inilianapolis    and    E.t- 
Traction    Company    has    placed    an    order    with    the    General    Klectric    ' 
p.-tny   for   two   nOd-kw.    rotary   converters,    fifteen    100-kva.    transformei 
a    switchboard.      The    rotary    converters    and    six    of    the    transformc!' 
lie   installed   in   the    .Maywood   stib-station.      ."-ix   of  the    transformers   w 
it!--talled   in    the     .Mooresville   sub-station,   and   three   in    the    .Martinsville 
slatjom.  .    . 


RoBKRis  &  StHAEFEK  Co. — The  Roberts  &  Schaefer  Co.,  engineef 
cnntr.ictors,  Chicago.  111.,  have  leeently  secured  a  contract  frnir 
r)regon-Washington  R.  R.  &  Navigation  Co.  for  the  designing  and 
ing.  complete  in  operation,  of  two  Holmen  locomotive  coaling  st.T 
One  plant  is  to  be  installed  at  the  .-Xrgo  roundhouse  at  Seattle  and 
he  of  .100  ton?  capacity  with  sand  equipn-ent.  The  other  plant  is  ' 
installed  at  the  new  roundhouse  at  Tacoitia,  and  is  to  be  of  100 
capacity,     .-Npfiroximate   contract  price    for    the    above   plants    is   $30,00''i 


Si'KAc.i  I    Ki.M  IKK     Works.- — Ki  nnk   W     Ii'all.   manager  of  the   Philad 
of>"ice    of    the    Sprague    Electric    Works,    has    been    appointed    manai: 
hoist    sales    and    after    July     IT).     l!tll,    will    be    located    at    the    New 
ofTicc.     James   A.   CltflFprd,    manager  of    the    Raltimore    office   of   the 
pany.    has    been'  appointed    manager    of    the    Philadelphia    office,    and 
iharge   there   on   July   1,   1911.     The    Baltimore   office   will   be   continu' 
in    the   jiast    nndir    Mr.    Clittord"^   direction,   but   as   subsidiary  to  the 
d.lphia  office  an<l   with   Henry   S.    Patterson  in  charge. 


Pavis   BoiRNoNviM.K    Co. — .Vnnonnccment    is   made   that   the   bnsitii- 
t!ii»    comj-any    will    be    divided    into    the    Eastern     Department,    with 
in   it~   present   quarters.   90  West   street.   New   York  City,   and   the   U 
Itej.artnient,    with    offices    at    515    Laflin    street.    Chicago,    the    present 
ters  of  the  Chicaso  Welding  Department  of  the  National   Pneumatic 
pany.     It   is   believed   that   this  consolidation   will   very  materially   assi^. 
diveloptiunt    of    the    welding    and    cutting    industry,    and    the    combine 
sotircts   and    experience    of   these    companies   will    be    at    the    servicfep' 
firosprctive   users   of  autogenous   apparatus.  .     .     - 
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;,  •  l_v  a>  i»ns-ii)lc.  ali'iig  tlu-  center  line  of  ilic  parts.  I'l-.c  center 
.,  ;•  (jiopcr  is  liolted  to  tlic  center  plate  Ijackint;  ca^ting,  and 
^.r^tgey  t^*;  tw**. J»  pocket  is  i)rovidc<|  tor  use  (>.f  centerujg 
,  tlit;*,  alTovvinsi  side  motion  of  oiie  irdi  hctwcen  center  Tine  of 
,  Jiodv  and  center  litie  of  truck:  the  fiincuon  of  tlie  springs 
jV 'ii;  to  iorm  a  ctishioM  ag.-tinsj  side  strains  and  to  pr<»vj<lc 
.-■"■/Vfcirt^in  ;ridiiig.\''.;-'  ■.•;'^.-:'.''"  V^' ■,,';, \       -■  :■'■':■::",':■■:■■'■.  'V^'i-i^-i^':-;"^^ 

.    .':Ui;h  truck  lia-  one  tmnor  axle  ami  oire  trailer  axjc.  and  the 

.fj, .iViefiis  place(!  J  inches  out  of  center  for  the  purpose  of  jun*- 
>V'.'<iiVvr  tl'f  same  weight  i)ct\veen  wheel  arid  rail  for  all  the  wiieets 
-.>>!;  tlie  truck.     'Ilu-  side   frames  are  of  "W"  heams  with  j>cdestal 

'  ■i-''-'tiiigS  riveted   lo   each    end.     The   transom  is   of   pres>ed    ste<l 
i-  i  as  umMfof  f»*i<-'-'i:ilt   inch  material.     The  transum  is  rigidly 

"■- i^i' jiclftVl  to  the   siiie  frames  hy  means  of  corner  gtissets.vvhicJt 
iu*;t.i5d<^s- the\|>r;tke  hanger  fulcrum>.     The  liolster  is  placed  inside 

7';.  jynjfc  traiisotM.  and  is  supported  li\    triple  elliptic  ^pring^.  carried 
;lr/.  siHii%  «^;»rrtyt'  bars,  passiiig  through  an<l  t?exilvly  Muig;  ovHif  ^ 
ttc ,  rraiJsiHn  :^^d^lX'r^^er  castiiigs.  ..:     -.^  ■    ; /^  vvv.v 


PROPOSED  LECJISLATION   COMPELLING   THB   USE   OF 
STEEL  PASSENGER  CARS  -  V 


S'V   flltr^' hrt)ily  I'lrcikv  arran<iciniiil  eouMst*.  of  two<.\t»n<Ur  kv^.'- 

^>«t^iVluyl  to  ii..t_'  inch  liy  is  nuh  hrakt  cxhncUi       11k  otlur  end- 

-;;,;.■  the^.vj-^liiuk^  dirt.al\    lunnnitd  to  tlu    (,(pi.di/m« 

■Viijfijr.pa^iiig'  U^  theonttr  silK  unnud.  itiK  alM>vc  tlu   m'tt.r 

,:    -liihtv.,  .vwliiclv  ii>:ti^  tk\il»l\    itt.alud  to  two  hr.ik*.  K\tr'»  <  n 

.^V-.i'rti  frttcV.^^^^^  •*<  of  tlu  ^.uu^.   t>p<.  a*  that  now 

■■-fully  in  Use  0)1  th(    otlur  >-tn.l  ])isMni,ir  mtmh    cars  on 

i'i.  R..  K;     'i'liv   truck   i)iaki    i.on>,ists  oi    tout    kvir-,   two  o"i 

-'V./.H'acli.  siifcUx»miecte(l   lo   luakc    shoes  whuh  aii    Inuu  i|Uitt    io\\, 

■  ;y  ;<Hi.i':t]ve.;fcv;cr*'^«  in  jiatfs  1)\    >tnits,  the   hottoiu  *<i 

'  jL'  ;-'j'e'- lexer   Ueing    comucttd    dirict    to   tlu    xtiut    thi.iil)\    gtvmg 

,  -•''rjiL'sJi)i..iii((iiigly   more   Iirakt    power   on    the    motor    v\lucK       No 

\,v.  ;f%ake  beiiHiS  ar^^^^  typ*.  ol  hrake  i^  that  known  as  the 

'.:■  r.'  Jvfec^^^^  Kacli  ear  i>.  pro\i(lcd  uitli    i  ^laek    idjus'cr 

;>^X.!  insure  iuiif''rni  clearann   between  brake  shoes  aiul  \vlie,eis  .iiiel, 

:  -  7;-',itTe4V.rv».  .uJiiform  braking  power 

ike'Ughfmg  is  b>    mean>-   it    uuiiuUseiut   lights    will   di-trib 
.,.- . ''Hd    tiirotighoitt    the    car        Ilu    e.irs   are    iuated    b\    iikmu*.  of 
,"     n'vtric  coilisiilaceel  under  tiie  >.e.its 

■; !  - -l-W-tniUi.tfs  are  G.  K.  -'U  type  with  eomnuit<itii<g  pole^  liaxnig 
'  O.TiHtiifnal  rating  of  jj?  hp  it  fxio  volt-  Ihe  geai  is  eairi'l 
'\  :..". '^tJ^ ..tW  e.xtendecr  htib  of  one  wluel  Ihi  troiit  sule  ot  motor 
,'  ,;rajriv:'is  pP'viileil  with  two  luu-  wbuh  an  -upported  bx  ilu 
^  .:{CBOk  trttOfenin  and  ilu-  a.\U  lie  tring  caps  ari  b>ltid  to  \erUC5|'lv 
;  ,.rlanv<l,  toiigiiecl  -urfaces  on  the  tranu  liie  motor  lan  Ik 
i  ■::'-:\'hvijk;ir<\:^x:U.  >>r  removal  tioiii.  tlu  tiuek  when  run  out  from 
I  .-"^/jl.idv'r  tW  .car  without  the  use  ot  a  pit 

t-.  ;.  -     ,y.  J^% 'tnver^^^  lightint:     m  laie   the    povxer   i-   eut   oft.   sin  ill 

F        ■ ..  yf^^^^^  b(in    i)roxidid    to    suiiplx    euireiit        Ilu 

[         ■' *• '■A>r-   are  ..als=>.  liiuipped   with    ibiirudlx    opuitetl   door    -ign  iK 

■  , ..  v.;  ^.yni^^v,e-K>H^^  l)niumitu    engines    firr   ojieniuR   aivl 

'.[■::.  :V--v1'^siiT-4; -tUto.sidc/^li^iorS;  ;  ;■ 
.    •  ;.■'^V;f^^iVevsi^"e%rs  a^^t^  11   ft    S'  .  iiu-Iun  lugh  from  rail  to 

.'■";  'V;..:i'>^^^^^^^^  111    m.iMuuim  width    and  xxeigh  J2  ^ro 

•i^^,r•.■.•:;iK>B^rii■S^^■:v.'V':.■.;^•  ;•;•■■;  "■■;':■''.  ■-■.:•■ 


nure' were  pKVeivte/T  in  the  last  OViigres>  txxo  bills  re-cjuiiing 
the  siih^titutron  of  steel  tir  sie-el   ujiderframe  pas>e'nger>  car-   ior 
wooden  cars  niuvk-  iii : siervice,;   Tlie  Hrst  ■prohibits  after  Jaiutary 
i.   191  J,  the  constnictitni  <)r  use   for  tlu-   lirst   tiiiH: of  any  pas-  t    , .. 
st'nger  train  cjtr  iiot  e*on forming  l<V  a  staiulard  to  be  flesiguaied  .;•■".. ."■ 
by    the    ,\nu'rican    kail  way    AssoeMatron    to    the    Interstate   Ct>iUT  oi'V.- 
nieTce  C'^U'inissivTn,  XX hie'li  Ujust  itichulc  §pi^citicati<Mis  ; as  to.  stv."*!-  ;'  .Vi 
tinderfraine  aiul  superstructure.     It  proxides  tb;:t   afte^r  Januarx 
I,  iyi!<,  no  cars. which  do  ijot  coijiply.  s,\.iili  iiK-e  stai)dard>  can      .. 

Tile  other  bflL'j'ri'hibits  after  June- li'iyfa^^^^t^  a-A^ 

senger  train   e-arsiir.less  construe-tedof  ^tcet  aiitl  iipon  a  ;i>biw-.;  .   .. 
approye'd  by  the-  luferstaU'  CommeriX'  Comiiiissi«iii.  .    '.>"    - 

oA"{ '"^«^stTgatuni   A)f   the    Cqitipnie'iit   ti<»ttr   in   sefyicjj  e<iXvntii!y.:     . . 
ly.V  riKul.s  having   54/x1»)  passenger  train  cars  in   seTvieV  on    i)e»-:  •'?;', 
ceuiber.vi.Hjlo.  and  4.074; cars   put   in   serx  ice  since   that  elatC;  ;  '•<,-■'' 
Sli(>xxs  that  ^»f  ,tlie  <;ars  e'»ntr"ae-te(l  for  <»r  put  iiito  service  duniijj  ■  -'.i^■.: 
ttHs  yyar;<»i  pell  Veiit.  are  of  steel.   14  per  cveiit.  steel  aiudcrfranic"'     ,!v 
and   _'4  per  cent.   xx-oo<k     ft  is  e'-timated  that   op   December   ^W^Z\^'- 
lyj'l.  ijf  all  ji.tssenger  traiii  e-^ar-  in   service  9.,^  per  cent.  wil4  1<  .";.;■ -.i 
(if  sfeej,  J.5;;i»cr  centv  steel  uiukr framf  atul -}<-. j  per  ccitt. -  Vr«»o<|b    '  ->C 
It    is  estimated    thai   it    all  the  prese'Ut   xvi«itlen   e-«|niptiteui    be   rc-.-;%:":;;V 
id.eiii    will)     ill  -tee  1    i<|iiipnum    tile    e'ost    wotihl   be    $')^()  4S<^  400 
luitlur.   It    I-   estliii.ited    that    it    the   i»re-enl    xxoodeii    e<|Uipn)  nl 
ha-  an  .tpprovimate"  value  itf  $4000  for  eae'Ii   vehjck  and  if  it  i- 
ill  re]il.'ei<l  bv   -tiel  'lure   xxotdd  be    iiuolxtd  ultimiteU   a  ebarj- 
t      iiiKi  itmg    i\pen-i-    Uixier    tlu    el  1  — 1  le  Itloli    of    the     llU»_r9lale 
(     ninu'ree    Cominission    of    about   $|}<7f»04.oo(> 


Zive.  1-  xaul  to  In  pirtietlirly  etfeitnt  iii  piexeiunitj;  <*«»rro- 
-1011  due  to  eketrolx-is,  a-  it  is  ek'etrojK^snivf  t<»  iron  and  will 
pntteet  iriin  or  steel  iit  n-  mxn  e\|Hiisi  a-  long  ,1-  it  is  kii»t  in 
eontact  with  it  In  aeeord.iiiee  x\ith  thi-  thei»r>,  tile  Cliie^ago 
and  North  Wtstcrn  i-  using  a  /inc  mstTtiiui  on  tlio  iiukt  end 
•»f  brass  xx.i-.hoiu  uhms  Ihe  /inc  i-'  la-t  m  iion  moulcis  .uul 
1-  -erewetl  into  tlu  wa-hottt  jdug  '11k  preijeeling  Ln<l  ol  /uu 
IS  t'4  Ml  in  <h.unctvr  and  j'4  in  long  It  i«.  found  that  iiiosi 
of  the  /Hic  is  eaten  out  in  ks-  tlian  two  xxevivs,  and  to  that 
extent  u  Ji.is  |*re\eiUed  e-orretsiou  jin«l  pUtnix  l»y  dcctroKtic  "^ 
aetton 


1 1^^  Ij»\t.  Im.wh  KvUKMxh  proxeil  by  imau%  <»f  t xpe-riiiK'ntal 

farm-  th  it  the  xxor-i  ii  .1  ain  -  01.  the  I-l  uid  eonld  bi  eultix  ttnl  ii 
a  goo<  proiit.  ,iiid  the  1\  nn-xlx.mu  K  K  h  i- done  the  -  luu  thing 
x\uh  .111  expiriiiuntal  -tation  at  Itae-on.  tkdavxare  11k  land  pur- 
eh<'-e('  ha<(  not  been  taniKd  toi  <ner  five  years  It  ha  i  Ikxii 
nibbed  «tl  u-  tertilitv  -ixeral  ji.ir-  e.irlur.  aiul.  eoii-id  mm  n 
worthk'ss.  11-  ttxxtiei-  let  It  unixx  up  m  -.i— iti.i-.  -wiei  bri  ir  .iiid 
weeds  It  v\as  m  tin-  e\ni<lmon  when  the  *oniihuiy"s  e'X|K'rt  t«)ok 
el.  irg.^  \\\  ,1  -m.ill  i])plK.itlon  «>f  -t.lbk  UMilUIe  about  i:;  tou- 
pei  .lere  Mid  S()()  pound-  e>l  Imu.  e-oni  v,  4-  r^d^enl  »it  I'l.  rite  o| 
47  bushel-   m  aei     tlu    "ir-l  \eo.r 


Asvi  Mi.Nc.  'Ih\t  Dumi  Contkoi,  will  produce  and  tnaimain 
iniximum  output  better  <|u.ilitx  lowest  cost,  htgher  wages  an*' 
eontente«l  emploxee-  and  lb  il  a-  a  conserpuiue,  it  niects  xxitb 
tlic  ai)proxal  .md  -upport  ot  employers,  \xh,it  results  may  we 
be  justitud  m  lool-mg  for  towaid  amelioration  of  M)nie  of  the 
social  evil-  xxhieh  exist  to  d  iv  thief  of  \xhieMi  ire  th<  extreme- 
of  weilth  and  p<nertx  —l>it,ui  lan  .Ustyiic  hcjot^  the  i.OH- 
<nis%  (»/    I CiliHoUufy    Ih^stoii,    Mass 


The  Tot  VI  Ofh.x  Mm  v.t  m  tiu.  Sen  tn  \i-rk  \\  Rmcww* 

is  now  7.04^  of  whuh  Tape  Colonv  h.i-  .^.U'^'  mile-  Natal  gr^; 
miks,  Ornige  Kixer  (.olonx  i^>_'  miUs.  and  the  Iran-vaal  17,1 
miles  With  liius  authori/e<l  and  those  umler  i^oii-triuti  ni  tlic 
nnle^age  will  he  ineTe\i-.eNl  luarlx    (.oo)  nule- 
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HEAVY  DOUBLE-ENDED  LOCOMOTIVES  FOR  MEXICO 


One  of  three  locomotives  of  the  clouble-emler  or  Fairlie  t\pe 
which  have  recently  been  constructed  by  the  Vulcan  Foundry 
(Limited)  at  Xe\vton-le-\Villo\vs,  Lancashire,  England,  for  the 
Mexican  Railway  is  illustrated  in  the  accompanying  engravings. 
These  locomotives  are  not  only  of  outstanding  interest  by  reason 
of  being  the  heaviest  ever  built  in  Great  Hritaiii  for  tlie  standard 
4  ft.  8^2  in.  gauge,  but  they  have  had  several  novel  features 
incorporated  in  their  design.  These  three  engines  arc  intended 
to  work  mixed  traffic,  and  to  take  trains  weighing  300  tons  up 
a  4  per  cent,  grade,  combined  with  curves  of  330  fett  radius, 
and  the  tests  in  the  builders'  vards  have  sliown  the  encines  to 


The  boiler  is  built  up  of  %  in.  steel  plates  for  the  two  barri.; 
while  the  inner  fireboxes  are  also  of  steel,  5/16  in.  tliick     Tayj.  ; 
iron  stays  are  employed  between  the  fireboxes,  the  water   spa 
at  the  top  being  8  ni.,  tapering  to  6  in.  at  the  bottom.     Eac, 
barrel  contains  216  steel  tubes  iJs  in.  diameter  outside,  by  12  1 
1 1   m.  between  tube  plates.     One  01  the  barrels  is  fitted  witli 
steam  dome  on   which   are  mounted   four   ""Ashton"   pop   saftu 
valves  each  sV:  "i.  in  diameter,  and  there  is  also  a  cylindric;: 
sandbox  fitted  immediately  below  the  stack.     The  otlier  barr 
has   no   mountings,  excepting   the   bell,   but   is   provided   with  ; 
manhole.     The  mud  ring  is  formed  in   one  piece  without  \\\]<': 
and   as   a   sample   of   construction   constitutes   something   in   tlu 
nature   of   a   record. 


FAIKT.IE    TYPK    LOCOAfOTIVEj     MEXICAN    RY. 


be  capable  of  i)assing  without  difficulty  llirough  a  cur\e  of  297 
feet  raduis.  The  engine  is  mounted  on  two  six-wheeled  trucks, 
each  driven  by  a  pair  of  outside  cylinders.  There  are  no  in- 
<lependent  carrying  wlieels,  so  that  the  whole  of  the  weight, 
13s  tons,  or  23  tons  per  axle,  is  availabl?   for  adhesion. 

The  valve  gears  are  of  the  Walschaert  pattern,  actuating 
Richardson  balanced  side  valves,  which  latter  work  above  the 
cylinders.  A  special  feature  of  the  valve  meciianism  is  the  re- 
versing gear.  This  is  operated  by  means  of  bevel  gears  from 
the  reversing  wheel,  actuating  a  horizoutrd  shaft  running  along- 
side the  boilers  and  fireboxes,  and  connecting  at  each  end  with 
a  diagonal  shaft.  This  diagonal  reversing  siiaft  is  tixeu  on  each 
truck  with  a  quadrant  and  worm  gearin/i.  and  fiexibd'ty  is  in- 
sured by  providing  it  with  a  universal  b:dl  and  socke«  jdinl  at 
either  end,  while  the  movement  of  the  truck  is  comjKnsated  fo.- 
by  the  provision  of  a  slot  and  sleeve  arrangement  rs  part  of 
the  diagonal  shaft.  In  some  designs  of  I'r.irlie  locomtuv.s,  dif- 
ficulty has  I)een  experienced  from  tiie  f.'ict  that  as  i'  e  trrcVs 
enter  (  r  have  a  curve  the  ])ositinn  of  tl  e  valve  mij.ion  has 
been  slightly  altered  by  reason  of  the  fact  that  the  reversing 
shaft  i:  rigidly  connected  to  the  die-block.  In  the  present  in- 
stance, any  shifting  of  the  position  is  rendered  absolutely  nn- 
possilile,  no  matter  what  the  relation  between  the  tnicks  and 
other  parts  of  the  construction  may  be.  The  motion  is  locked 
by  a  special  locking  cylinder  ctperated  off  the  Westinghouse 
brake  apparatus.  The  footphite  is  so  arranged  that  the  con- 
trolling apparatus  i>  placed  entirel\  on  :he  side  where  the  en- 
gineer is  situated,  while  the  fireman  occupies  a  po-ition  op- 
posite thereto,  so  that  there  may  be  no  impediment  in  iiis  way 
when  firing. 

The  engine  is  fitted  with  side  water  tanks  sloping'  towards 
the  front  ends  to  facilitate  the  view  ahead.  Above  the  tanks 
and  extending  across  the  boiler  are  the  coal  bunkers.  A  sup- 
lilementary  well  tank  is  provided  on  each  side,  below  the  foot- 
plate, in  connection  with  the  side  water  tanks.  The  main  prui- 
ciplc  on  which  the  engine  is  constructed  does  not  vary  from  that 
of  the  usual  Fairlie  type,  flexibility  of  movement  oeing  ob- 
tained by  the  use  of  ball-and-socket  joints  and  simih.r  means. 
All  the  springs  in  each  truck  are  compensated.  The  '.quipmcnt 
includes  the  Westinghouse  E.  T.  brake  apparatus  with  signal- 
ing device,  while  a  hand  brake  acting  on  all  wheels  is  pro- 
vided. 


Two   throttle  handles  are  provided,  these  being  mounted  oik 
above  the  other  horizontally  and  working  in  a  tootlied  quadrant, 
the  arrangement  being  such  that  either  engine  can  be  i^sed  inde 
pendently  of  the  other.     The  engines  are  so  arranged  that  th(,\ 


ONE    OF    THE    TRUCKS    COMPLETE. 


can  be  litted  with  oil  fuel  burning  apparatus  at  a  later  periot! 
but  as  sent  out  from  the  Vulcan  Foundry  they  are  built  fn. 
coal  consumption,  with   rocking  grates. 

The   following  are  some  of  the  principal  dimensions : 

Cylindt-rs    (4).   dianu-tcr 19  !n. 

Stroke  of  pistons 25  in 

Wlu'flbasf    (each    truck)    !i    ft.    :{       i-i 

Total    wheflbasc    ;j.'>  ft.  f>       in 

Total    length   over   all    ."lO  ft.   1>4  in. 

Koilers,    length    of   barrels    13   ft. 

Hoilcrs,    diameter    of    barrels    5   ft.   outside. 

Hoilers,    height    of    centre    above    rail    7  ft.   10      in 

Heating     surface,     total     -i.'Mi  sq.  ft 

(■rate    area    47.75  s(|.  ft. 

Working   pressure    185  Ib^. 

Weight    in    full   working   order    isg  ton> 

At  90  per  cent,  of  the  boiler  pressure  the  engine  develops  a 
tractive  force  of  62,610  lbs.  and  at  75  per  cent.  52,176  lbs.  The 
ratio  of  tractive  force  at  go  per  cent,  to  adhesion  is  4.34  and 
at  75  per  cent.  5.9.  The  tanks  have  a  carrying  capacit,  of  4,500 
gallons  and  a    fuel   space   of  7  tons  is  provided. 


^EPTEMBER,    1911. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


343 


GENERAL  FOREMEN'S  CONVENTION 


The  seventh  annual  convention  of  the  International  Railway 
General  P"oremen's  Association  was  held  at  the  New  Sherman 
Hotel,  Chicago,  July  25-27,  C.  H.  Boges,  president,  presiding. 

L.  H.  Bryant,  secretary,  reported  a  membership  of  215  and  a 
very  satisfactory  balance  in  the  treasury. 

In  addition  to  the  reports  presented  and  discussed  at  the  meet- 
ing, addresses  were  delivered  on  each  of  the  three  afternoon 
sessions  by  J.  F.  DeVoy,  H.  T.  Bentley  and  Dr.  Angus  Sinclair 
in  the  order  named.  ;;;■■•".. 

Although  there  were  four  committees  appointed  to  report  at 
this  meeting  but  two  of  them  were  prepared  to  do  so  and  the 
report  of  the  committee  on  Shop  "Kinks"  was  really  merged 
into  the  report  of  F.  C.  Pickard  on  "How  Can  Shop  Foremen 
Best  Promote  Efficiency?"  so  that  the  discussion  of  this  report 
occupied  the  full  time  of  the  convention.  Mr.  Pickard's  report 
was  so  well  prepared,  and  arranged  in  such  a  form,  that  al- 
though the  whole  time  of  the  convention  was  given  up  to  it 
the  subject  was  by  no  means  exhausted  and  it  is  do-ubtful  if 
double  the  time  would  have  sufficed. 

This  report  was  divided  into  a  number  of  sections  as  follows: 
Organization,  accounting  and  supervision,  handling  of  material, 
shop  methods,  tool  room  efficiency  and  shop  "kinks."  Under 
each  of  these  headings  were  given  a  carefully  studied  series 
of  questions  on  the  most  important  features  of  that  subject. 
rhcse  questions  had  previously  been  sent  to  the  members,  who 
were  asked  to  come  prepared  to  discuss  them.  When  the  re- 
port was  taken  up  each  question  was  brought  up  and  the  dis- 
cussion hnislied  on  it  before  the  next  one  on  the  same  subject 
was  taken  up.  In  this  manner  the  meeting  discussed  40  or  50 
independent  phases,  all  dealing  with  the  same  subject,  a  novlty 
of  procedure  which  has  very  much  to  recommend  it  for  conven- 
tions of  this  class. 

The  discussion  on  each  phase  of  the  various  subjects  was 
largely  confined  to  reports  by  the  various  members  of  the  meth- 
ods in  use  at  their  shop,  although  occasionally  there  would  be 
given  some  very  valuable  advice  and  suggestions  on  the  sub- 
ject in  the  abstract.  The  same  difficulty  appeared  at  this  meet- 
ing that  is  present  at  all  meetings  of  railroad  men,  at  least  in 
the  motive  power  department,  viz.,  the  absence  of  helpful  criti- 
cisms. While  members  explained,  in  some  cases  in  detail,  the 
systems  in  use  at  their  shops,  they  did  not  feel  free  to  give  the 
convention  the  benefit  of  the  weak  points  in  the  arrangement 
or  system,  confining  themselves  entirely  to  pointing  out  the 
valuable  features  or  to  a  simple  recital  of  the  method. 

Under  the  head  of  organization  the  first  question  was  "What 
Plan  of  Organization  Do  You  Find  to  Be  Most  Effective?" 
This  aroused  a  lively  discussion,  largely  along  the  Hnes  men- 
tioned above,  although  a  number  of  members  brought  out  some 
of  the  most  important  principles  of  good  organization.  As  an 
instance  of  this,  W.  C.  Steers  stated,  "a  general  foreman  should 
have  an  organization  such  that  each  foreman  knows  just  ex- 
actly how  far  he  should  go  and  where  the  line  is  drawn  between 
his  department  and  the  other  departments."  Other  members 
pointed  out  that  the  best  form  of  organization  depends  upon 
local  conditions  and  upon  the  size  of  the  shop,  and  several  men- 
tioned the  great  difficulty  which  is  often  present  due  to  lack  of 
sufficient  supervision.  W.  Smith,  C.  &  N.  W.,  spoke  strongly 
on  this  feature.  The  weekly  meetings  of  heads  of  departments 
were  generally  recommended  and  card  systems  for  keeping  track 
of  repairs  have  been  found  most  valuable.  The  importance  of 
building  up  a  shop  organization  by  promoting  men  from  the 
ranks   was  mentioned  and   strongly   advised. 

The  second  question  under  this  head  was  "Do  you  find  that 
strong  leadership,  force  of  personality,  and  the  way  of  doing 
things  will  accompHsh  much?"  In  the  discussion  it  was  clearly 
brought  out  that  certain  features  of  personality  were  of  great 
importance  and  that  the  foreman  must  be  a  real  leader  who  is 
loyal  to  the  company  and  can  inspire  the  confidence  of  his  men. 

In  discussing  the  question  "Do  you  find  that  the  test  of  an 
organization  is  the  maintaining  of  efficiency  during  the  absence 
of  an   important  unit?"   W.   C.    Rayer,   in   reporting  their  prac- 


tice, brought  out  an  important  feature  influencing  results  when 
a  foreman  is  absent.  This  refers  to  the  practice  that  the  man 
who  is  temporarily  promoted  and  assumes  increased  responsi- 
bilities is  given  the  pay  of  the  position  which  he  temporarily 
occupies  during  the  time  he  is  in  it. 

It  seemed  to  be  the  general  opinion  of  the  members  that  un- 
satisfactory results  following  the  absence  of  an  important  mem- 
ber of  the  organization  indicated  a  weak  spot  in  the  organiza- 
tion which  should  not  e.xist. 

Under  the  head  of  accounting  and  supervision  the  system 
which  would  permit  a  daily  knowledge  of  exactly  the  cost  of 
the  work  done  during  each  day  was  generally  recommended. 

There  was  not  sufficient  time  to  discuss  the  questions  under 
the  handling  of  matt-rial,  but  the  discussion  on  shop  methods 
was  very  extensive  and  lively.  Specialization  and  standardi7a- 
tion  of  work,  men  and  methods  was  strongly  advocated,  as  was 
also  the  systematization  of  all  possible  features. 

During  the  discussion  of  the  advantage  of  shop  devices,  in 
which  was  included  the  report  of  the  committee  on  shop  "kinks." 
it  was  strongly  urged  by  many  members  that  all  possible  in- 
ducements be  offered  to  the  men  in  the  shop  to  suggest  tools, 
devices  or  methods  which  would  improve  the  output  or  work, 
and  it  was  suggested  that  one  e.xcellent  way  to  improve  matters 
along  this  line  was  to  permit  foremen  and  workmen  to  visit 
the  shops  of  other  companies  and  see  what  is  being  done  there. 

Election  of  Officers.— ¥.  C.  Pickard,  M.  M.,  C.  H.  &  D..  In- 
dianapolis, was  elected  president;  J.  A.  Boyden,  Hornell  Shop^. 
Erie  R.  R.,  first  vice-president;  T.  ¥.  Griffen,  C,  C.  &  St.  L., 
Indianapolis,  second  vice-president ;  W.  Smith.  C.  &  X.  W.. 
Frecniont,  third  vice-president:  L.  S.  Xorth,  Illinois  Central.  Chi- 
cago, fourth  vice-president,  and  L.  H.  Bryan,  D.  &  I.  R.,  Two 
Harbors,  Mich.,  secretary  and  treasurer. 

ENTERTAINMENT    AND    EXHIBITS. 

The  entertainment  program  included  a  visit  to  the  plant  of 
Jos.  T.  Ryerson  &  Sons,  where  luncheon  was  served  and  a 
demonstration  of  machine  tools  was  given.  On  Wednesday  and 
Friday  evenings  the  Marshall  &  Huschart  Mach.  Co.  enter- 
tained many  members  at  its  store  with  demonstrations  of  ma- 
chine tools  and  a  vaudeville  entertainment.  The  tools  operated 
or  e:chibited  at  this  point  included  typical  examples  of  the  line 
manufactured    by    the    following    companies    as    shown: 

Bullard    Machine   Tool   Company. — 42-in.    vertical   turret   lathe. 

Rockford    Drilling    Machine    Company. — 24-in.    spindle    gang    drill,    a    20-in- 

drill. 
Cincinnati  Bickford  Company. — 36-in.  new  pattern  radial  drill  and  a  Z'J-in. 

tapping   drill   on    high-speed   drilling. 
Cincinnati     Milling     Machine     Company — Milling     cutters     ?iliown     on     hu;! 

roughing  and  finishing   work   on  vertical  and   horizontal   millers. 
Landis  Machine  Company, — lJ-2-in.  bolt  cutter, 
(iould    &    Eberhardt. — 44-in.    electrically    driven    shaper    and    a    12in.    gear 

generator. 
\'on   Wick   Machine   Company.  Cincinnati. 
Gardner    Machine    Company,    Beloit,    Wis. — Pattern-making    machine    and    a 

double-disc   grinder. 
Lodge   4c    Shipley   Machine   Tool  Company. — Patent    head    lathe   display. 
Cincinnati   Planer  Company. — 36-in.    planer  having  three   heads   and   a   two- 
speed  countershaft. 
-Xcme    Machine    Tool    Company,    Cincinnati. — 2'4-in.    screw    machine,    fully 

equipped. 
Reliance    Electric    Machine    Company,    Cleveland. — Motor    for    machine-tool 

drive  in  which  the  armature  may  be  moved   laterally. 

Among  the  exhibitors  at  the  Hotel  were  the  foUowii^  firms: 

-Xndreon  Manufacturing  Company,  St.  Louis,  Mo.  'C:  ..:'>'■."■  ■■.■■■ 

-Xmerican  Arch  Company,   New   York. 

.\raerican    Steel   Foundries,   Chicago. 

.\nchor    Packing    Company,    Philadelphia.    Pa. 

.\rmstrong   Bros.    Tool   Company.   Chicago. 

.'Vshcroft   Manufacturing  Company. 

.Ashton  Valve  Company,  Boston,  Mass. 

Barrett    Manufacturing  Company,    New   York. 

Bowser  &  Co.,   S.   1".,   Fort  Wayne.   Ind. 

Carborundum  Company,   Niagara  Falls,   N.    Y. 

Carpenter  Steel  Company.  Chicago. 

Celfor  Tool   Company,   Chicago. 

Chicago  Pneumatic  Tool  Company,  Chicago. 

Chicago   Railway   Equipment   Company,   Chicago. 

Consolidated  Safety  Valve  Company. 

Crane  Company,  Chicago. 

Crucible  Steel  Company  of  .Xmerica.  Pittsburgh,  Pa. 

Dearborn    Drug  and   Chemical   Works,   Chicago. 

Detroit   Lubricator   Company,    Detroit. 

Dixon  Crucble  Company,  Joseph.  Jersey  City,  N.  J. 

Emery  Pneumatic  Lubricator  Company,   St.   Louis,   Mo. 

I'airbanks.   Morse  &  Company,   Chicago. 

Firth   Stirling  Steel  Company.   Pittsburgh;    E.   .S.   Jackman  &  Co..  agents. 

Garlock   Packing   Co.,    Palmyra,   N.    Y.  ■.    ■.- 

Geometric  Tool   Company,    New   Haven.  Conn. 

CJoldschmidt  Thermit  Company,   New   York. 

Greene.  Tweed  &  Co..  New  York. 

Hancock  Inspirator  Company.  ,   ,  .. 

Hoskins  Manufacturing  Company,   Chicago.      ..•■•'.;,-^- 

Hunt-Spiller  Manufacturing  Corporation,   Boston,  Mas*. 

Independent  Pneumatic  Tool   Company,  Chicago. 


A.i 


A.MHUICAN     l-:.\«;i.\"i:!U     AND     KAILROAl)     |()lK\.\r, 
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HEAVY  DOLBLE-ENDED  LOCOMOTIVES  FOR  MhXICO 


Onv  Ml  thrt-v  l<rc<'in«'ti\ «.'.>>  of  tlio  <'.c>iili!-.  omiir  "r  l.-rirlic  t\ii<-' 
wliich  have  TiTfjitly  Ijiiii  i-wii>inu-ti«l  I..-  tin-  VuU-an  l-'niind'-y 
iLiinttfd  >  ai  ,\\'wi<ni-li'-\VilI<i\\  ^.  Laiuas'iit .  luitilaiici.  tDr  tlu' 
Mtvxirait  Kaihv«y.  i<  iriu>traty«l  in  the  aoii>miian\  iui:  <  iivia\  iii^^s... 
Tlusf  i'li-Miitiitivis  arc  ni't  (nily  I'f  iintstaiuiiiiii  iiittrrsi  Iiy  rca-on 
uf  byinii  tlH'  iii-'aviot  I'wr  imiU  iii  (iriat  i'.riiaiii  t"r  tlic  'lan«lur<l 
il  ■  ft.  >**v  iw.  gaujfv, ,  hitt  tht-y  hUve  l»a<l  fri-vf  ral  novel'  features 
;incorjH>ratt<l  in  their  (k>^i.i{n. .  'I  hvM.-  thr-jt-  ctnsiiK;?  arc  iirtimU'ci 
to  .v\i)rk  inrXcd  .triiftii-.  ami  {i»  take  train,-  uctTihiiiti  .vx>  f'tTs  n]) 
a.  4  ficr  cvnt.  w^^  «it'-i   curws  <>i  ,?>>  f'.it   ra'luis. 

-t'H!«i  ttlfc  'tcs.t.s  ii).'  rhe  l">iiijl(K-r>'  v.'irit-  have  -hnun   ilu-  cntiiivc**.  tO' 


I  he  boiler  i>  luult  up  of  vs  in.  steol  plates  for  the  two  barrt .; 

.viiile  tile  iniur  lireln.xi-  are  alsi>  i>t  steel,  3/16  in.  tliifk.    'fa>i 
inm   >ta\«.  are  einj)!' lyid  Ijvtueen  tile  !iriiK;.xe«.  the   water -SiiKi:. 
at    tile    tup   lieinii    S   in,    laperiiii;    t"   0   in.    at    tlie   Ix'tti  ni.',;  EAj; 
Iiarrel  e<intains  _'if)  -te.I  tulie-   \'s  in.  <liaiiuter  .iitiiide,  Hy  !;>,  i 
'n"  111.   littwui'   tulie   plaii-.     (  >ne  <>t    tile   harrels   i>    I'ltlMl    \vit!.- 
-iiaiii   li'Miie   <>!)    wliieli   are   nii'iinte  1    f»nir   ■".Xsliti  11"    ji' p    safv 
valvi  -   eaeli  .<'  ■   in.   in   ilianuter.   ami  tluri    i-  al^i  a  eyinitlrjv. 
san<ll)ii\    rittid    ininuiIi.Melv    luli'W    the   sfick.      Ihe  ott'cr.  harr 
ha>    no   ni<i;intini;-.   e.\i-e)iiin<i    the    hell,   luit  i«   pfvvirled    vvit'n 
manliolf.     The   muii   rin-..;   i»   tuniud   in   mie  piece   without.  \\.lr 
ai'.ii   as    a    >anii>le   ii"    cn-tnictiiii    ci'ir-titiites    ••(■iiTitli^.iisj:    in   li 

■^liaturc"  vf:^a  rfcc«)r«Ii;'  .  ..'^Vx^ir'-'v  ;-,\V-';'  '  ^-;\: '■■•:'■  '/'.'-'' :'^ 


I    \lkI.IK.  TVPK     I  iM  .iMnllVK.     MKXIC.VX     KV. 


'Be-Va|)iil»le  <'}  pa.<^iI.Ji  uiili'iin  liiltit-iiliv  Liiuimh  ,1  eur\e  if  J<>7 
;  iect;.  ra4?us.. ; 'Illy  eiij^iiie.i- ^  "ii  iv,  .>  «i.\  wlueKd  truck->. 

rt^iach  (Mveji'  W  a  i);tif.  of  o6tsj<lc^e\lii'il  r>.      i'liere   are  no  in- 
.••K'jivndejlt    carfyini:    \vlveel>.    si>    that    the    \\h"li-    id    tlie    weijitht. 
,.i,^}<  tiit;8,  i;ir  J.^  t<iti,-iptr  ..-tsle.  is  avaiialiV    t..r  adlu-i';n. 
•'•'■-■'^he  .i^HHc    !i;i-;trs    are  Of    the    \\'aKeh;nri    patiern.    iicUiati';;.; 

.■Richardson  halancd  -ide  vaKe-.  which  latti  r  w^rk  .-.I'Lve  the 
'■:^yliivilers.  X  sjKcial  featiiri'  of  tin.  valv  meclianism  i-  tiie  re- 
.  ve.rsiTi{i  .year.  TIii>  is  cp^Tut.ed  hy  niear.>  <  \  iie\i!  var-  frnm 
'":;f!ic;fevetstj)^  \vheclv  actiiatinjur  a  jiori/'infd  -liait  nniinni.;  al^ifj 
,^i<ie  tin,!  iMiiltrrs!  an^l  tirehoxe-.  aiul  c<>nniciiti;i  at  eacli  end  uitli 
."a  itiaRoiiat  shaft.  This  <lia){<>na}  reversiiiir  shaft  i-  uw.n  •■n  each 
'.■trnck  witii  a  <|iiadraut  and  wnrni  .iL;earin,iL;.  and  lleNil.;i-ty  i>  in 
:  *>tl-lX-<l.  Ijy  J»roYJdni^:'jtA^^^^^       a    universal   i-di   and    >"ckr'    i.iiiii    ;.i 

vilhcr  vnd,  uhik   iIk    i)i">\enieni  <.f  tlte  tnu-k  is  loniini  -ated   f". 
,  .hy   the   provision   <<f   a   .-lut.  an<l   sleeve,  arraiii^inu  nt   ;•■    ii;iri    "f 
,  thi,-  dia.t;unal  "sJirtft,  .  .JjV.  siiiu-  ik-iiyiis  uf  Fairlie  iMi'iuii>;:v' s.  dif 
'■MCiiKy  ."bay  Wt'.^  vxi|*V'''^"«^"'"'i'  •'■*J"i'   Ihv    f-ct    iliat   as.t'l'ie  tn  c' - 
-  <-.ilti*f  ir    I;:;\i'-.a    ciirve     tie    pt  siti'-n    « if    ili     >  .iIs  e    i:V.  .inn    •;  - 

iKve"*   ^!'.uhlly^alll,rv^|  i>y   reason   (if   the    fact    tliat   the   reversni"^ 
^shaft  i     riiiiOly  Vi>rin«i!Ote<l   to  ilu    die  lihH'k.     In  the  present    ni 
'■":?taiicv.   any   sliiftinijf  of  the   |»o.siiiiiii  is   rendere<l   al)-iiiitely   in: 

pos.-iMi'.tvo 'iiiatltT   what    the   telatioii    lieiueeii    the    iii;ck>   and 

otlit-r  part*,  t.f  the  coiistruciion   tnay   i.e.      II. >    inuii.iii   is  locked 
-liy  ja  ;>pc\tiar  ,I»v^^         oylijVt.rcr  •••peraud    "lY    the    \\  e-tinsihousc 

IrakV-    apiiarafns.      Tin-    foot]>l;,te    is    -o    arrani^ed    tiiat    the    cQii- 

troiliii'j;  appanitti,*  i>  pl:UH?(l  .e:nirel>    on    ;iie   »iile   wiurt    the  en-' 
.'^ginvtr^vi^    sitnaftd.    vvhife  -iTu- ,  fnvniaii    occnpu  >    a    pn-  itimi    .vp- 
■pkltsitlv  ihvlXt  in-   iiii   ;nipe<liiiu  rt    in    hi-    way- 

.vV^riic:  t?iigifi^Vj^.,iitte«t  .vvith  si«|e   li^atvr  tanks   sinjMiijj  to\vrtri[w 

ijk^^  ffHHti  ,vnd^  t«C  focilita  ahei-xJ;     ;\lu»vi'  tlu    tank- 

'■j:in<l  vxteiiKlfiijLr  iwTO-isthe  hojler   ar*    tlie   cat   l.niiker>.     .\    -n\>- 

•iili^mcivtary  ueli  taiik  i-  pro\i(Iid  mi  eacli   side,  hilow    tiie   i^.>iit 
^'■p^^^^^^  water   i.iiiks.      ilu    irain  prn- 

:.citifk'oi]r:Avhich  the  entiiiie  is  <H'>ii-tructed  <!oe-  imi  \,ir\  Mom  that 
;;  .of    tire    it««ual    h'.lirlie    tyj'e.    t1e\ii.i'it\     of    inovenieiij    i.einy    "h- 

ctjiini'd  hy  llic  Use  of '  l;;ill-and--ocket  joii;i>  .md  siniihir  means. 
V;AH  the  .^.priniis  in.c^^^  trnck  are  coiii))en>ated.  Tlie  •  (ttiitniivnt 
s'i^«-li4<|esvtho  '\\V-tm^hoiise,;^.' '^  hrakc  apparatn-  witli  sii-nal- 
:iiij?   device.    ^yhilvJahaniJhralkff    acting   oil    all    uluel;    i-    pro- 


Two   ilirottle   handles  are   providni.  tluse   i)einv  inoiTfiTed  rsiX', 
ahove  tlie  otlur  hori/outailv    and  working  in  a  to(jthed  (|ua<lra!?>." 
ilu'  arraniieiiieiit  iieiny  such  liiai  eitlier  entdiic  1*^311  .bitv  VfM'tJ  i|i<i>\ 
peiidentiy  of  tlie  oilier,     'idle  eiii;ine>  are 'SfTarrHiiKetl^tlial  ..ifi\^^^^ 


O.St    \}t    iHfc.  •ikl.LKs    (ii.Ml'IKl 


caii  lic   titti'il  with   od    f ui  1   inirnmg  aiiparattt.s' at   ;i:  later  )K■ril>^t 
iiiit   a-    sent    onl    from    tiie    \  uican    j-oundry    tlieyr    are    hiiilt    f'   - 
coal  coiisiimpiioii,  uidi    rocking  gratesr  ■•."•••"!  .'••''.  '  rv"''.^.'V"".- [•.■•. . 
.^J The   following  are  -•■\\w  ><i  the  iirincipal   dimen^i<.>iisi'- -■1,:^"..:'  .1 


i  yliiiili  IS  (4»,  .liaiiutff  *..;< .,,;  ..;v.-,  .V;  ,;>.i .  ../* . 
Stri'kf  iif  i>i-^tniis  .  ..;■.;..;'....•■,.•;.;.,,:.,-.•>  ,.v:l,  ; 
\\  Ik  I  lli;iT  (tarli  iniekl 
tntal    will!  Itia-c 


i'  •  •  f'.«   <i'i^<  M  <  •">•  '•   •,«>*t|  ■  11',"  .- 

-  ^  •  f  •••,•.#•  i^«.#.«.*  «.  ••^*w»"»  •.**■»■•  j..^  ^••■>  ■  ^tk,- "■       ■■II''-." 

Tiital    Iriintli    .ivir    all    ........'.4. ,/V.VVi-j..-;''-V<..:.....  .\..ifi  ftVj'llki  ■>'• 

Kiiiltr-.    Iiiivtli    "I    Iiarr.  Is     ......,,.>■<;  .;;-;',_.,-;,C->  v.'.',.-— i..  ■-■.vJ«  ft.-.  ■■'■;•>•       ■ 

l:.iilir-.    iliaim  i<  r    .11    Iiai  ri  I-    ....•.-.;'.■....•.,,.•..,■..,;.,■•■.■.,"(  it .  «>til  s  J*Ii  • 

ll.'ilrr-.     Ill  ifilit     111'    ciiilri     .-ilu.vi     rail     ,  v.i'V.i . . . .  >    T  ft.   !<•      fi;.\ 

III  aliiij:     Mir/aei ,     total ...  .....  . ,  .,'..=. ;,.,'.,..  ;i.')S4.;,i|.ff 

*  iv.'itf    avea    .  .  .  ..,*  ;  »>  . ;..  •,*^- ,'.».■.  *■••;;•*  ,-.".*  ^ ..;,  i.  .-^  ...  •  .v**-  *>...■  ■•  .47.  *.'i  ''stt^  ft. 

U  iirkiiiK    i.iTssure-  '...;v: ;-.  *•.  ,'i  <•.>-.  V.'i •;..■'.  iL.'.i . V- iii •...■.-. » .■ . lsr>  IJi- '  • 

U  <  ij;lii    111    full    w.irkifiK   .into  '. ;.  .......  .....  ..'..■.;;.,;;,..;,;,;  .'^  .';•.■.  ;-.J;.3»ti>tii.'. 

.\t  1^)  per  cent,   of   the  hoiler   pressnt^e  the  etigtre  <;e've1oj)s-i' 
tractiw  force  of  (^j.(,\<)  ]!,-.  and  at  75  per  cent.  5-M7()  Ii>s.  ThV' 
ratio   ot    tracti\e    forci'   at   <j<>  per   cent,    to   adhesion    js   4.34-:j(Jh;. 
at  75  per  cent.  5  <>.     'llu'  tanks  iiave  a  carrying  caiiacity,  •of  ^..s^-': 
gallons   ;;nd   a    fuel    sjiace    of    7    tmis    i-   ]iro\j(K(l.        ;  .•:,•.•.■.-:>,  .•'  : 


■•:'?  ■3. 


i'TKMBER,  1911. 
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r   GENERAL  FOREMEN'S  CONVENTION 


fhe   seventh   aiimial  cuiivcntinn   nl    the   luteruaiionai. Railway 
ijeueral  Foremen's  Assuciatiotl  was  held  at  the  Xe\v   Shernian 
I  ltd.  Chioago,  July  J5-27,  C.   H.   Hoges,  presideiU,  presiding. 
L.H.  Bryant,  secretary,  reported  a  membership  of  215  and  s 
;-ery  satisfactory  balance  in  the  treasury/:;'    :;;•,;.    /:    v^^r.;'/ 

In  addition  to  the  reports  presented  and  discussed  at  the  nieet- 
.i:lg.  addresses  were  delivered  on  each  of  the  three  aftenloon 
M'ssioii:  by  J.  1-.  DeV'oy,  tl.  T.  HentUy  and  Dr.  An^us,  Sinclair 
'.n.  the'  order  named., '  ;.  -■■>  ..v/V'.;'  ;;:';"-  ;v'v'''i-^:;;-  'il  y"  ^l^'Ky  ';■  .'/.jf; 
■-Although  tliere  were  four  connniitees  appohiti-d  t"  rejx^rt  at 
•th.is  meeting  but  two  of  them  were  prepared  to  <lo  so  and  the 
report  of  the  committee  on  Shop  "Kinks' was  really  merged 
mto  the  rej)ort  at  F.  C.  Pickard  on  "How  Can  Shop  ForenWn 
:liist  Pronioti-  Kfticii-Jicy?"  s<i  that  the  -^liscussi" vn  of  this  rcur-rt 
■.ogtupicd  tliv  fnll  lime  of  tlie  convention,  Mr.  i'lckatd's  rep«,'rt 
Xvks  .i!tii '  well  prepared,  mid  arranged  in  sudli,  a  f6nn,  that  al- 
ifiough  the  whole  time ot  the  convention  was  giveit  up  to  it 
■the  subject  was  by  no  means  exhausted  ,atul  .i|  is  doiibtftil.if 
:d>niblc  the  time  would  iiave  sntticed.  ;  ;:..^.  ,:■;!;•.:■'/'  o:/;.' 
■■.;  This  teport  was  divided  into  a  nuinber  of  sectionKas;  tol'pws:- 
(.)rganizaii<.>ii,  accounting  and  snpcrvisiim,  handling  of  niaterial. 
-hop  nHtho:h.  tool  room  cfticiency  and  -sljop  "kinks."  Under 
;X^acli  6i  these  headings  Were-  given  a  carefully  studied  series 
-of  ^liustif>n>  on  the  most  important  features  < if  that  subject. 
;in;ese  questions  had  previously  been  senl  to  tht'  members.  wil>>* 
•\v>re  asked  to-  come  prepared  to  discuss  theui.  Wlun  there- 
^i^rt  -\Vfis  tJtkcn  njt  I  acii  (juestic >n  yvas  .brought  up  and  /the  dis^ 
'\Mf>?io)i 'tnn4ie<l  (»n  it  befiMX-  the  iiext  one  on  tlie  same  siilvject 

•  \Va^  takeii,  up,  ^  Iti  this  nianner  the  meeting   Jiscnssed  40  or  50 
;4'nilv|!eird<»iit  j>liases;  itll  dealing  with  the  sftitte  «nlvject,  a  riinHlty 
j'f'procediirewhicii  has  very  iniuh  to  rec^nlntend  it  forcion*:eri^;; 
tiffir^^jifihi^'. class.;;    ;,    _.  _.  /^'-"y-  -'\:\:: /-:■■'■'-■■'■  ■^'  '■'■'':■ 

.'    'Khe   discUssiotv  on  each   phase   of  the  •  y'sq-ibii?   Suhject?^  WAs- 

%ffeely  coiiritiedtoreiports  by  the  vaf  toils  irtemK^ts  cif  the  me'h- 
od^  in  use  at  their  shopi;  although  ocosionally  tiiere  wtitilfl  i»e 
giX'eri.  some   very   valuable   atVvice   and    sitggestions   <»n   the    -uli- 

jectiti  the  abstract.  :Th^  at  this  mect- 

;«lg  (hat  is  present  at  all  meetings  of  rtwlroad  men.  at  least  iii. 

•the  inotive  power  (lei)arunent.  vi;^.  the  al>seiice  of  helpftd  criti-. 

siiiWy  While  niemliers  explained,  in  s-^me  cases  in  detail,  the 
systems  ^t^  use  at. theit-JdrofJSi-itlieydid^^  to  give  tlve 

coinentioii .  the  benellt  of  the  weak  jioints  iu  the  arrangement 
"r   system,    confining    themselves   entirely   to    pointing   o.ut.t-he 

:t\alHable  features  or  to  a  simple  recital  of  the  method.  :  .   ■;,    ;-  •; 

;.  .Ciuler  the  head  of  organizatiori  the  Srst^questitm  was  "Uliat: 
Pfan  of  Organi/ation   Do   You   Find  to  Be  Most   Fffecttve''" 

.This  aroused  a  lively  »Hscn?sion,  largely  along  the  lines  men- 
tioned above,  although  a  number  of  members  brought  out  some 
of  the  most  important  prineiples  of  good  organizatioti.  As  an 
instance  of  this.  W.  C.  Steers  stated.  '*a  general  foreman  should; 
liave  an  organization  such  tliat  each  foreman  knows  just  ex-- 
•ictty  how  far  he  should  go  and  where  the  line  i^  drawn  betweerf 
his  department  and  the  other  departments."  Other  members 
liointetl   out   that   the   best    form    of   orgH-nization    depends  upon 

•  loeal  conditions  and  upon  the  size  of  the  shop,  and  several  men- 
tioiiwt  the  pre.it  <lifticuUy  whicli  is  oftetv  pi^t'senl  due  to  lack  of 
M(ftk-ient  supervision.  W.  Snn'th.  C.  &  X.  W.,  spoke  stron-'dy 
"u  this  feature.     The  weekly  meetings  of  liea^ds  of  <lepartnienls 

..V-er«  generally  recommended  and  car4  systems  for  keeping  track 

•of  tepairs  have  been  found  most  valuable.    The  importance  ^f 

building  up   a   shop   organization   by  promoting,  men    frorn:  the 

rinks    was  mentioned   and   strongly  atlvised,        /\-'   ^     •-'"..  ■ 

Tlve  secotid  question  under  this  head  wai  ''Do  yoitt  find  that 

strong  leadership,   force  of  personality,  and  the   way  of   doing 

•things  will  accomplish  much?"     Iti  the  discussion  it  wa:s  clearly 

:brought  out   tliat  certain   features  of  personality  were  of  great 

^piiponanceanU  that  the  foreman  tmtst  lie  a  real  leader  wlito  is 

•  V.-yal  to  the  company  and  can  inspire  tlie  coiifidence  of.  his  men. 
-■.    lit  discussing  the  qnestion   "Do  you   find  that  the  le.^t  of  an 

i'^rjKinization  is  the  maintaining  of  efficiency  during  the  ahsctice 
:<pynn  itiiportant  tinit.?'^:VV.  p.  Rayer».in:  reporting  their 


tice,  brought  out  an  import.int  feature  inriueiK-mg  results  when 
a  foreman  is  absent.  This  refers  to  the  practice  tliai  the  tnar. 
\vJio  is  ienHK)rarily  promoted  and  assumes  increased  resiKMisn- 
btlitics  is  given  the  pay  of  the  position  which  he  teinpurarily 
occupies  during  the  time  he  is  iti  it.  ;^;    ;   ;  ^    -.     :    V.   V- - 

It  seemed  to  be  tlie  general  opinion  oi  the  members  thai  un- 
satisfactory results  following  the  absence  of  an  iniporiajii  nuair 
ber  of  the  organization  indicated  a-  Weak  vspot  in  the  organiza- 
tion which  should  not  exist  ,  : 

Under  the  Iiea<l  of  accounting  ami  siupervision  the  system; 
.ivhich.  A\:puld  pef iiiit  a  dsfly  ki><>wledgl2- of  exactly  the  cost  •if 
the  work   done  during  each  day  wa>  generally  reconmiende''. 

There  was  nut   suincieiit   tinve  t<»  discuss  the  questions  under 
the  handling  lit  niaterial.  Intt  the  »hVai>sioTi  on  shop  mcth<(~'.~ 
w-as  veJ^>r  't^?ctetlsive  ami  liv«?ly.     Specializ.ition  and  stand.-ir< itVayc- 
tion  of  work,  nieii  and  nietlK'ds  Was  strongly 'advocated,  as  5va^ 
also  tire  systeniatizaiion  of  all  possilde  features.  ;'  .,     ■..;■.; 

piifing:  the  discussioti-  <  >f  the ; "iwlvantafi^G  of  sliop  dex'iceSv  iti 
which  wii<:inclu<led  the  report  f»f  the  connnittec  on  shop  "kink*.*" 
it  was  strongly  urged  by  many  luenilKTs  that  all  possible  in t 
■ducemeuts  be  ottered  to  the  nien  iii  the  shop  to  suggest  t04->ls, 
ilfeyices/or  uiethods  wiiich  would  inipruve  ,tiie  o^tfvQt /Ot  w?ork. 
aiid  it  was  suggested  that  one  excellent  way  to  improventatierS 
along  this  line  was  to  permit  foreuien  and  workmen  to  yisil 
the  slwjps  of  other  c<.impanies  and  see  what  is  heing  done  there. 

Election  oi  C^/fivrs.— F.  €.  Pickard.M.  M;  C.  H.  &  »..  Itt- 
dianapolis,  wa»  eh-cted  president :  J.  A.  Boyden,  flonHl!  Shop*. . 
Erie  R.  R.,  first:  vice  president;:  TV  VVAjriffen^C.;^^ 
hi<lianapoIis,Ssc6.»n<l    vic<:-presi<le^^^ 

IreenKtnt,  third  \  ice  iMf-idenl :   f,:.S.  N'orth.  lllinoje  Ccnrrril.X^jiiy 

.  cag'.>.  foiirtli  vice-president,  and  L.   H.   llryaiv  P:;&  .1-  R,.'T  wy 

lldrbors,  Aliclt-^  secreiat^  and  treasurer.  !^  v- '.^; "  v"'  ;••  ;  ?V 

-  - -..The  *inert.'uuine.iit  progranv  iriclu«1ed   a  visit  to  the  plant:  irjf^ 
Jos,   T.    RyerSou  &    .Sons,  \vher.e   liuieheon   \vas    serve*!  and  ;a  " 
demrin-^tratioii -Tof ,  ntachine  t''<^ds  was  jjiveiiv'  :On  Wejiln«sday  and 
Fritlay  eve^ipgS;  thi^  \lar>hallf  &  ttiiichart    M^clils  C^ 
tained  many  niembcrr-   at   it<   store  with   deinonstrations;  of  nta- 
chine  tl  Mils  and  a  v,iudevitle  enlertaimHent.     The  tools  operated. 

':  or  e:;liibited  af  tiii.s  p<:nrit  sticIiKled,  iypic«^r«xanigles  p^^  liVvc 

mntnifactiired -by   the  vjiillowitiij 'c<Miii»anies  i'i^  ; 

Buil.inl    Macliine   Tool   «^iiu)«fny.-Tr-*f -ilk..  yc;rtKaltii.tr^^^ 

Kofkibi-<i    I  trilling    .\f  achitfp   (i.Mnpany.-  2«-ij>.  :  sj.itt<lV    »ia'nR'   <leUI<'.  .a    8'' 


■Iriir: 


t'TOciimati   llif1yfoi<i  '« ■fmiijaiiy^.T.-^.iii^i.iT,  tie*.  pattvrH  ?.si4iat:  tlri^  attiii-a  •St'-iii,  .;•'"; 

;  t.ippin);  jlrfll   .«r  lli^!^l-r.p<■o^  UrillinKv  >  ^  ■  ^  .    •   V  '.    .-•   '     '.    •'..'"     ';  '      "" 

Citjcitinati     Mifliug  .M.iifiinc     I'ompaiiy-^Afilluiii /^'u'tter-;'  \>)io\vjy^^aTV  ;':«■•' 

iiiu^hiHK  ail"!  tini^binir  ^^''TV  "ti  v^riic.nl ..iJiil   hflijizVirnVtl  iiiilk'i». 
: rJin<li-<  Nl.ii-hiu*;  ,Ciji.iij»hiiy .' — :.i  ' .;-iii.  :I<oft  cinix'^F.        •  •  \  -..' -  ,   •; 
llofjlil   -Ji    KI)erivaTdt.-r-f4-iv<.  :<'levtnc^lly    4rtyf.>i  :st>ttiicr.  .«ul'   .-i 
''':- \ft:'ni-ru\-ir.  ■■:-.:;  ■  ;-;-;'-;■  '■"'.': -'^  ■-,'  ■    ^.:  ■•^';'' 

Voii  A\'iek   .M.ic4ithe  C'<iifii>any.  Ciinnriiiati.'      ; :'  • ..'  ;•    '  -■  •   ;  .    ,•  v     '" - 

( rai'liu-r     MaeJiiiio  .X."^'ivii;':ii^\,    ;l!oloiJ.,  AV-i^.-r^Paa^rir-tHatiSis    '«ak'i>'WC''afc^^^  a 
;'v.;    i.ii.i.liWo-ilisi?-  ifjaivlm  ■  '.     -     '. "    :•.■.■■■■;'.!':.',:.•:.  /■.      ■.•■.■  ■■■^ '■■..'■■ '- 

JiiVjgo  \-   .<liifilvy   .MaeliilK-.  l^iol  Cowj)any.-~T|*al<int'  hca.l  latiic  djstHn'y.  .; 
C'tnciiitinti    Planer  C'oinjiany.— 3rt-in.  -planet-  jravinf?  thm- ;  liea-js   an^:  'a '  nv' - 

."pefil    finiivtcr-hafl.  :,'. 

.  .VqAic    .\l.ifhiiit  :  T^ol    totnpaHy.    C"iflcTn.n.-jti.— -S^i-io.  -ik't-oiv   ijtaeliitle.s  fally 
■:  .  '     eiiuiiife'l.'  •  '■:.'<■■      \      :''    \     ^  'jvi  ■•■■-,-•     ' 

Rcliaiiee .  l-"1ectric    Slacliinc Vr<iini>any;    t^t-vy1a>td.--^MotoV\lnr.  mjcli««»e-i*?i 
:    ■.  /"ilriVie,  in  whicli  the  armatliix;  »n.i\-  Ik*  in'>vi-i!   lateraHy.      .         ■"    ''    ■■"''.-[■.'..■■■■■' 

:  -  AnVoug  the  exhibitor^  itt  tlve  j  lotH  were  the  fonow.ftijjt ':tVrtp*:-v^ 

,\n<lr<on   ManUl.-»cnirin(f  I'onipany.  St.;tL«*Hi»j  ilo...    '  "     ■     =:-',* '  ^/V'*'.;^    •^-'.'-■•v'-:•■■ 
.■\tm•I■iv.1n    Arch    (."•nnpatiy.    New    York.  -:        '  :    ■.  '     /..•.:.■.■      ,",."•  .  '  "  ■•.■■.:-^"'.::'-  :■'.  ■•/■'■ 
.Vilicrtcan    StCei  i'^iindrfe-:,   t'hieaKo,      .  -     -/    '•    .J . '^i.-  '.'• .  .^.•.'■.  ■:..  "■.■■'■'^'  -■'■■^:  •'■':''  ■■.}''■'■■:.' 
.\iiclii>r    I'.ncfcin^    ('iiiniiahy.    I'liilaileljpJiiai-  Pa.  ,■-''•;  '   '•'■'  .    ■.■"•■■■■■,."'     ■"■■'':..::'■••..■• 
-Xiinsironii    Hro-.    Tool   ("<>wj>any.  flncajio.' ■  .'.■.'-..■.•,,. 

.\>lic!olt    .\Ian«t'.ictuiiji«  CoJiipam.         >■  ■:;•>."•   "J 

.\<lifon   Vnlve  Gunijiany.   UoVtriii.   V1,t*s!        :    ,  ._  ;    ■      .^,  •      ,'-~.'' 

I'.aircU    .\tntuifactarinp   l"rtiM|>anv.    Nt-w   York.         ■■•'.'■. '.'.j'-     ^5  •■■   '■   -       •■•'• 
r.f.wser  &  I'll..  S.    I'..   I'ort  ^Vayiu-._  inii   _;  ■  V' .;-..- j.--^-:.    .         ■     ■ 

<'aibornji(hiin  Cr>nijiaTiy.    Nianara   rails,  'X.'.-V  .-;■';.. 

J'arpenUr  Steel  t'oni|jany.  Chicaco.      \  ^  :-."'"'• 

felfor  Tool   t'onipany,   Chtcak*^;    '   :  ;■  .       . ' 
("hicapo  Pneiiniatic  Tool  Cotlip.Tiiy.  ChicaRB.  ■      - 
(hicaj-'o    Kaihvay    K.qiiiiinient  Coinratty.^  '0ifcag<''  .  -        .    ,  • 
t'onsolitlaleii   .'^atvty   Valve  OiHipaiiy...    ..     ;■.':.  :.'■  ■.V-'^;;;.vV'  Ir/r 

•  Crane  (.'ompany.   C'liicaK".  '.  '     :■'■  ,'"     .   "-'     ''      •"■ 

Oticiblc   Steel  jL'onipany  of  .\ni<-iioa.   Pilf-Inirgh,  .Pa.  .<■.'•/, 

Mc.arhorii    Orug  an<j   Chetnieal   Wiprfcs,   CKicapcf.:  "•-■:.:•; 

llctioit    I-ul)ricator  ("oniiiaily,    IKtr.iifv   '    .  ■ ;        ^  .;:.,. 
r»ixon  Oncble  Conip.iriy.    lo<ejili.  jer»iey.  City,  JC.  J.;  ^ 
Hirefy  t'tujimatic   l.nbiie.-iior  t'onipany.   St,;!L«niis^-- Xl<».'     i'  ;\ 
fairlLinlc^.  M«r«e  \;  Company.   Clnenji^i.  '  .^        :  \  '        ;  v;.-.-:  "  ■'■    .•■.';i 

Kirtb    Stirlinc   Steel  Company.    Pitt<.bur)£tK    RirS!  Jajckmait^'' jfis  ^Cd.";^ Itditnt- ■ 
tiarloi-k    PaCkinR   Co..    Psluivra,    X.    V,   ^J.r^-.ry---;::-^^:- J   ■\-  "■.•;  ■~-:,:^-_: 

:<ieoraetric  Tool  Company,  Ae\v   tIa\-i'nj.~Co^^  ';■■/.■'"' 

(uiliUebniiilt  Thermit  C<vmpany.  N>\v  AWrft;. 
(Jr-eene.  Twedl  &  Co..  New  York,  , '  •  ■■ ." .,  '; ' 
tfnneock  InsjMrator  (■oiiTp.iiiy. 

Ilnskin-    ManHtrictiirinv'    Company.    ("liivaB^.       ■'-;.'"" 
llnnt-.-^piUei:  Maniifaclurins.  C'^'porali^n,;  Itosloiu  ^r.i'<s. 
IivtkiKttijent  ■PtJcnmajJc  Tool . ClBmpsiujv  f  hira<!o. 
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Jenkins  Bros.,  New  York. 

Johns- .Manville  Company,   New  York. 

Leslie  Company,   Lyndhurst,   N.   J. 

Locomotive    Improvement   Company.   Clinton,    Iowa. 

Locomotive   Superheater   Company,    New    York. 

Lodge  &  Shipley  Machine  Tool  Company.  Cincinnati, 

Manning,    Ma.xwell  &    Moore,    Inc.,   New   York. 

.Marshall  \'entilatcd  Mattress  Company,  Chicago,   111. 

Marshall  &  Huschcart  Machinery  Company.  Chicago. 

.Matthews-Davis   Tool    Company,    St.    Louis,    Mo. 

McCord   &   Co.,   Chicago. 

.McCrosky   Reamer   Company,   Inc..    Meadville,    Pa. 

McMaster  Car   Supply  Company,   Chicago. 

Nathan   .Manufacturing   Company,   New   York. 


Ohio. 


National    Uoiler   Washing  Company,    Chicago. 

.National  Machinery  Company,  Tiffin,  Ohio. 

Oakgrove    Handle   C"ompany,   Cameron,    \Yis. 

( )'.MaIley-Beare   N'alve   Comjiany.   Chicago. 

Otley  Manufacturing  Company.  Chicago. 

Pilliod    Company,    Swanton.    Ohio. 

Pratt   &   Letchworth   Co..    Buffalo,   N.    Y. 

Pyle-National    Electric    Headlight    Company,    Chicago. 

Ryerson   \-    Son,   Joseph    T.,   C  hicago. 

Safety  C"ar  Heating  &  Lighting  Company,  New  York. 

Storrs  Mica  Company,  Owego.  N.  \. 

Tcmplcton-Kenly    Coni])any,    Chicago. 

United   .States   NIetal   and    .Manufacturing   Com])any.   New   York. 

United   States  Metallic   Packing   Company.   Philadelphia,    Pa. 


Superheater  Freight  Locomotive  2-8-2  Type 


ILLINOIS  CENTR.AL  R.MLRO.XD 


Although  tlie  consolidatioiT  type  locomotive  has  for  a  luiin- 
ber  of  years  held  uiuli.sputed  control  as  the  leading  freight  loco- 
motive for  heavy  work  in  level  districts,  the  signs  of  progress 
for  this  particular  purpose  have  recently  been  numerous  and 
the  2-8-2,  or  Mikado,  type,  which  has  laid  practically  dormant 
for  many  years,  is  now  becoming  popular  and  bids  fair  to  oust 
the  consolidation  from  its  position  of  supremacy.  The  reason  for 
this  change  is  the  same  that  has  controlled  the  popularity  of  all 
types  of  locomotives  in  the  past,  that  is,  boiler  capacity  coupled 
with  the  ability  to  increase  the  average  speed  of  heavy  trains. 
.•\  powerful  boiler  usually  lueans  a  heavy  boiler  and  a  long  one. 
and  while  tiie  maximum  tractive  eflfort  of  the  Mikado  can  usually 
he  obtained  by   the  consolidation  type,  a  sustained  high  tractive 


If  saturated  steam  were  used  it  would  be  somewhat  doubtful 
if  suflicient  gain  would  be  made  from  tlie  lower  pressure  to 
justify  the  increased  condensation,  but  since  high  degree  super- 
heated steam  is  actually  being  used  and  the  clearance  of  the 
road  permits  27-in.  cylinders  this  action  is  thoroughly  justified 
and  most  advisable,  not  only  from  the  probable  reduction  in 
lioiler  maintenance,  but  also  from  the  fact  that  the  same  tern 
l)erature  of  flue  gases  will  give  a  higher  superheat  to  the  steam 
and  as  is  now  generally  known,  it  is  at  the  higher  degrees  of 
superheat  that  the  greatest  economy  is  obtained.  Economy 
means  capacity. 

It  is  evident   from  the  size  of  the  superheater  in   relation  to 
the  size  of  the  boiler  tliat  high  temperatures  are  expected  and 
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etifort,    which    depends    upon    the   Iioiler    capacity,   can    be   better 
assured  by  the   latter. 

Consider  the  particular  locomotive  here  illustrated,  which 
weighs  218,300  lbs.  on  drivers,  giving  an  average  weight  on  the 
rail  per  pair  of  54,.=;70  lbs.  If  this  lirebox  was  made  shal- 
lower and  the  wheels  spread  apart,  giving  a  consolidation  loco- 
motive, the  boiler  being  otherwise  the  saiue,  llie  average  weio;ht 
on  the  rail  per  pair  of  driving  wheels  would  be  nearly  63.000 
lbs.  and  the  capacity  of  the  boiler  would  probably  be  consider 
ably  affected  by  the  more  shallow  tirebo.x  while  the  drawbar 
pull  at  the  20  miles  per  hour  would  not  be  any  larger  if  as 
large  with  the  consolidation  engine  and  the  value  of  the  greater 
weight  on  the  drivers  would  be  lost. 

It  IS  this  and  features  of  maiiUenance  which  are  making  the 
Mikado  type  the  successor  of  the  consolidation. 

In  the  50  engines  receiuly  delivered  by  the  Baldwin  Loco- 
motive Works  to  the  Illinois  Central  Railroad  high  degree 
Schmidt  superheaters  having  1,09,^  sq.  ft.  of  heating  surface  in 
36  elements  have  lieen  applied.  At  the  same  tiiue  the  boiler 
pressure  specified  is  175  lbs.  and  the  pistons  applied  are  27  in. 
in  diameter.  If  200  lbs.  of  .steam  were  used  in  this  case  the 
same  tractive  ctiforl  would  have  been  obtained  with  cylinders 
2534  i"-  diameter,  which  would  have  pre.sented  360  sq.  in.,  or 
over  7  per  cent,  less  area  of  wall  exposed  in  the  two  cylinders. 


that  tile  designers  have  the  courage  of  their  convictions  on  this 
point  and  propose  to  get  the  full  benefit  therefrom.  In  this 
boiler  there  is  one  square  foot  of  superheater  heating  surface  to 
3.72  sq.  ft.  of  evaporative  heating  surface,  a  ratio  considerably 
higher  than  has  been  used  in   the  past. 

It  is  interesting  to  investigate  the  amount  of  evaporative  heat- 
ing surface  that  is  lost  by  the  installation  of  the  superheater. 
If  the  flues  were  spaced  at  the  same  centers  and  no  super- 
heater tubes  had  been  installed  this  boiler  would  have  contained 
aI)Out  ,140  flues.  This  would  have  given  4,723  sq.  ft.  of  heating 
surface,  which  combined  with  tlie  firebox  would  have  made  the 
total  heating  surface  of  the  boiler  4,958  sq.  ft.,  or  890  sq.  ft. 
more  than  the  evaporative  surface  is  at  present,  the  loss  in 
number  of  tubes  being  178  approximately,  partially  offset  by 
the  36  5>!j-in.  tubes.  In  place  of  this  890  sq.  ft.  of  evaporative 
heating  surface  there  has  been  gained  1,093  sq.  ft.  of  super 
heater  heating  surface,  which  it  is  believed  is  1^2  times  as  valu- 
able as  an  equal  surface  in  the  tubes  and  on  this  basis  gives 
1,640  sq.  ft.,  or  a  total  equivalent  heating  surface  in  the  present 
boiler  of  5,708  sq.  ft.  If  it  is  true  that  superheating  heating  sur- 
face is  1 V2  times  as  valuable  as  evaporative  heating  surface  it 
appears  an  equivalent  gain  of  850  sq.  ft.  of  heating  surface,  or 
17  per  cent.,  has  been  made  in  this  boiler  by  the  application  of 
the  superheater. 
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Advantage  has  been  taken  of  the  wheel  arrangement  in  ob- 
ta  ■ling  a  good  depth  of  throat  sheet  and  the  bottom  of  the 
,„;,  1  ring  at  the  front  end  is  27  in.  below  the  barrel.  The  mud 
rj! ;:  is  5  in.  wide  on  all  sides  and  the  back  head  and  throat 
thr.-t   are    sloped    in    the    usual   manner.     A    single   fire   door   is 


bed  level.  Here  are  found  four  steam  jets  on  either  side,  spaced 
about  20  in.  apart  from  the  front  end  of  the  firebox  and  about 
the  same  distance  ?bove  the  grate  level,  being  approximately 
on  a  level  with  the  bottom  row  of  tubes.  Each  of  these  con- 
sists of  a  2-in.  tube  through  the  side  water  legs,  in  which   are 


''  ''»       '  »     r 
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.ARR.\VG^ME}nr'  ;il^''iSCIt^  $1-P£RHE.-\TER    tW.  jfXliiQlS   CEXTRM. :  fj(io()'ittQtnz. 


tiiilil  ;ytil  and   tin    j-iucral   arrangement   and   dimensions  of   the  placed   steam   nozzles,   the   supply  being  drawn   from  the  turret 

tinljux  are  of  the  customary  radial  stayed  type.  in  the  cab.                      -■':.i-c<'^.y'''^'^-  ' 

\    feature    noticed    in    tliis    locomotive    wliich    has    not    been  A  construction  recently  iiitroduced  by  the  American   Locomo- 

ustd    to    any    extent    for    a    long    time    is    the    application    of  tive  Co.,  which  seems  to  possess  many  advantages,  lias  also  lieen 

steam  jets  through  the  sides  of  the  firebox  just  above  the  fuel  spccilied    in    these   locomotives.      This   consists   of   carrying   the 
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.!'.  tik::!_v  lirci^.,  .Ntvv    York. 

.l(vlni>ManvilU'  C'oiiniany,  Now  York.' 

I.f-lii-  «'i-ni|iany.  T.yn(ihiir>.t.   N.  .T. 

I.t.coiiiolivi     lini'ii'Vcim-m    I  •iinpauy,   I  H'ntt'U.    I4'«a. 

l.iiciiiiK.livf   .Siil><.rluat<r   (.'niiipany.   New    York. 

Lo'lgf  iSi  Shipley   Machine    Idol  Cdiiijiaiiy.  «'iiu  innati.  (.)hio. 

.ManniriR.    .MjixwfU  \-  MiHUf.    Imv.    .\<  \v    ^'.•lk. 

.\Jai-liall   Ncntilatnl   .Mattr<->  »  oinpaiiy.  (liiiaji'n.    111. 
•■Mar>-Ilal!  \-   IIu>Khcarl   ^laoliiiury  t'oiiiiiaiiy.  t'liiiav'". 

Mattluu  ~l  >avt^  Tonl   t'lmiiiaiiy.    .<t.    I.ouir.    Mo. 

.\Ut'>ir<l   \    Co..    (  Ima^io. 

-Mit'ro.-ky    Kiamcr   (.(.ilitiaiiy.    Itu-..    MtailvilK.    I'a. 
.;JU-.\la«it;T  Car  Sni>)'ly   Citmpaiiy.  tlitii^jio. 
..Nathan    .\lanillaitiiriuie   loinpany.    .\<  w    York. 


National    lloilrr   \\  a>liinn  t  otniiany,   I  liKajro.  . 
.National   .Maehint.  ry  ((inijiany.  Tittin.  (  Hiio.     .■.•; 
'•akL.M.pvi     llanillt'    <'om|>atiy.    (  aintroii.    \\'i«.  ■•. 
<  t'.M.illiy-l'cari     \  alvr   (  ompany,    (  liiiaifu.      '. •  ■ 
•  •lUy    Manntatturink!  (oniiiany.  (liicaKo. 
l'illio<l   t  oiniiany.   Swanton.   <  )hio. 
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Superheater  Freight  Locomotive  2-8-2  Type 
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•.'';"Aitlu>iJi!Ji  the  ct)nMtiiilatknT.  tyJK'-  hvc'iiui'tivc   lias  for  auntiin^: 

'))tri>f  years  lultj  umli-rpiitcd  i-fiitrol  as  tin    Kailiiiu;  fniirlit  locn- 

nv;>tivel\>r  heavy  \\<.ir,k  in   k\oI  »li-triiis.  ilic   sijiii-  ui  jimiirt.--* 

for    this   pan icular   purpn-Sf    liave    rciviitly    l>teii    miiiiiroti»    aiul 

tfcc  ir8-2, v6r    Mikadt),  typt'. whiili   lias   lai<l   practii'allv    ilorniaiU 

;if*ir  rtiaiiy  years,  i^  iinw  l>ec<iuiiti)^  ixijmi.ir  ami  bi<ls   fair  {<•  laist 

•the  ci-iii-iolitlatii  n  iroin  its  |K.sitii>i>  "t  -ii|nrinaoy.     The  rea-"ii  fi>r 

\thi^^cT'^^«rige  is  the  same  iliat  lias  ii.iuri>]K(l  tin.   ])<>piilarity  "t"  all 

type>  i>t   loconiittives  in  the  p.'ist.  that  i-,  hojler  capaoity  c<'iipleil 

.\itlt  the  ability  tt.i  it-creasi-   t!ie    a\ir;iHi-   ^pii  i]   i.f   luavy   train*. 

.\  ptiWerfitl  iifiler  usually  iiieaii>  a  hea\y  boiler  and  a  Idiivt mie. 

im<l.\vhik-  the  inaxiinutii  tractive  efi'i.rt  <>t  the  Mikado  can  tistially 

■ti(t;';^QV>ta}»ied  'hy.th'r  V":''!^  I>pe.   a   snstaim d   hii>h    traiii\o 


If.  S^tnraud  -tiiui  \v<?rv  i;se<t;.it''WtHtJ<i  .fee.  .?!t.Hn.e\vhat  doubtltil 
if  snlVicient  ijaiii  wouUl  be  tnade  from  t!;e  lownr  pressure  to 
.in-lii\  tlie  increaseii  condensation.  Icit  since  hij;li  dejirci.-  sitper- 
luated  ^teatn  i>  acttially  beiiiii  tl^ell  and  the  clearance  of  the 
■road  pirmits  jf-in.  cvlinders  tlii-  acti<-n  is  thoroni;hl_\  .iu-tit"io\l.. 
aiiii  most  ad\>alile.  not  only  front  the  probable  redttction  in' 
li"iler  maintenance,  bitt  also  from  the  fact  that  1  lie  same  tciii  • 
l>i.r.iiiiri  I'i  tine  i^asi  >  w  dl  "ive  a  hiiilur  suiKrheat  to  iUesteatit; 
and  as  is  now  generally  known,  it  is  at  the  higher  degrees  of 
>ni)erheai  that  the  urtatest  economy  is  tibtaincil.  l"cononiy 
means  capacity.  ■'■.'■■■ 

It    1-   1  \  ideiit    friini   the   si/o  of  tin-   sninrheater  in    relation  to'. 
the  ,si<(v  ."t   'he  boiler  that   liiyh  temperatures   are  expected  an<I' 
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l"'iKr    cap.icity. 


can 


better 


eltVrt.  '\vJueU'x<l«1«'t^<M   npi'ti    tlu 
Ji^^Mmnl  by   the    latin 

'  CotWiiler    the     particular     locimotisf     lure     ilhistratid.     which 
.  ueii!;hs:jjiS,jiK>  lbs,  on   ilriviTs,  yicinii   .-m  a\eraoe   \\tii;iil    "u   ilu 
rtiiKVper    i»air  •ijf.f'JJ.sjfj    \\».       \\    tins    ;irelio\     ua*    ma<lc    slial 
,  kVUer  atid  the  u"he'd>' ;>prea<l  ai)ari.  oivini;  a  coiixilidation   loc<»-. 
iliotive.  the  boili-r  I.e'iiK  otli,ru  is*.'  tlu-   s.iiiir.  ii;i-  averai^e  uei'.d't 
on    the   rail  per;  pair  i>f   drivniji   wluels   wouhl  l>e   nearly  fi3.«»n'« 
Jbs.:itid:t-lievai«icity -of.  tiif' boiler    wmbi   iimliablv    be   onisidir 
.d)f\    alYectvd    by    the   tiiore    shallow     nrebox    while    tlie    drawbar 
pitll   at    the   _•<) mile^s  per   lionr    would    not   Ik-   an\    larger    if    as 
larije  wi^h  the  c<>ti;»olidati<!n  eiiiiiiie  and  the  \ahu-  ot   the  .uireater 
utiuli!  on  the  drivers-  vvunld  be  lust.     '  ■   .-     -,;  cv;  •  .■.  'i-^a'^K 

It   IS  this  and  foat tires,  of  ntainttiiance  whtclt  are  inakinir  the 
Mikado  t\]K-   the   successor  of  thi-  consolidation, 

Jtl  thtv  5-0  eiijiiues  receirtl>  delivered  b\  the  Ualdwin  l,<>ci' 
motive  Works  to  the  Illinois  Central  Railroad  lii.oh  decree 
Schmidt  stiperheaters  ha:vnisi  r.oij.V  sq.  ft  of  luatinti  surface  in 
,36  eleinelVt>  have  been  api)lied.  At  tlu  s.inu  lime  tin-  boib-r 
pressure  specitredts  173  lbs.  ;rtHl  the  |)istons  applied  are  _7  in. 
in  cHameter.  If  joo  Ili.s,  ,,i  ste.lni  wire  used  in  this  i^-ase  tlu- 
sanie  tr.tctivi-  <  lfi>ri  would  have  been  obtained  witii  cylinders 
2514  '»■  'li'Mneter,  which  would  ha\e  pre<enteil  ,^(h)  s(|.  jn.,  or 
over  7  |HT  cfHt;  less  area  nf  wall  exposed  in  the  two  cylinders. 


ibai   tlu-  desii;ners  ha\i-  the  ccmraj^e  of  tluir  convictions  on   this 
jioiiit    and    jiropose    to    ^et    the    full    benelit    tlurefredu.      In    this 
bojKr  theri-  js  niu-  square  foot  of  superheater  heatinji  surface  m 
,\~j  s(|.    ft.   of  e\ai)orative   luatini;   surface,  a.  t'atJt"  considerably- 
liiulur    than    ba>    been    used    in    the   past.       '-    •>'.•■■■'■..--•"-'■•-"■■..'■'■    .^■. 

It  is  interestin.i!  to  iiuestiy.'ite  the  amount  of  eva])orativc  lical 
injj   snrfaci-  that   is   lost   b\    the   inslallatiiMi   of   the   superheater. 
If    the    tines    ueri-    spaced    at    the    same    centers    and    no    super 
iieater  tiilu-s  iijol  been  installed  tiiis  liojler  would  have  contained 
abo'.it    |.(o  line-.      !  hi-   would   !ia\e   yixeti  .4.7-',^   si|.    ft.   c>i    heatiiiJi 
surfaci-.  which  combined   wiib  tin    lirebox   would  have  made  tlie. 
l'H;iI    heatin.u    surface    of    the    boiK-r   4.()5S   s(|.    ft.,   or   A}0  sq.    ft.. 
more    than    the    e\aporati\e    surface    is    at    present,    the    loss    in 
iiumlur     of    lubes    beiny    17S   api>ro\imately.   jiartially   offset    by 
the  ,^6  .T<s  111.  tubes.     In  place  of  this  Scx)  sq.   ft.  of  evaporative 
iuatino    surfaci-    tlieri    has    l)ein    ijained    i,o(<.^    s(|.    ft.  -of  sitp€r 
heater  iKatniL;   surface,  whiili  it  is  believed  i-.   1 '  .■   times  as  valti  ~ 
able   as   an   ecpial   surface    in    the   tubes   and   on   this  basis  gives 
1.(140  s(|.    ft.,  rir  a   total  equivalent   heating   surface   in   the  ])resent 
iioiler  of  .;.7oS  s(|.  ft.     If  it  is  true  that  superheating  hcatin.y  sur- 
face  is    I '  _•   times  as    valuable   as   evajxirative   heatinjr   surface   it 
apjK-ars  an  eqtii\alein  ).;.'iin  of  S50  S(|.   ft.  of  heatint;  surface,  or 
17   per  lent.,   has  Ikcii   ina<Ie   in  this  boiler  by   the   a()i>1ic;ition   of 
the  suj)erhenter.  ,..,,:;.. 
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;;i}Aynnf!ii^  lias  be^n  taken  of  the  \vheel  arraiisenient  iit  otj-      bed  level,    llece  arc  foutul  Itmr  steam  jets  on  either  si<le^  spaced 

r     iVig  a   good   depth   ni   throat   slieet   and  the   bottom   or  the       aboiit  io  in    aiKift  fivm  the-  front  cn<l  of  the  firtlKtx  an<l  about 
^,     ;  ring  at  tlie  front  c-iul  i»  _7  in.  Iklf.w  iIk  b:;rri'l.     Jhe  nind    ;thcs:inic   distance  :iW\  v. thv   ^rate   level,  being   at>j>r<'xijnatcly 
^y-  V  j<^  J  In.  \vitle  on,  all  sides  an<l  the  back  liead  and  throat  ■';  op  a  fevel  \yitii  t1?ie  i«^ttonj  ro\y  q 
•'I  ••■t;>'sii-e:  sloped  J!V,iJie   usual  manner.     A  >iriRle;;fiTle  deKor  ;?^;     sists  *vf^a  2-in:  t»^^ 


Vi' 


•  ->l4f>yv?^  luHl  tln^  i'v'ni'n^^    arrairvHUH'tU ■•aiid:di;n<i  l>luveil  stejj(«  Moak-s,  thi:iuppiy>jie1np  drawn  trom  the-'  tqriret  -  - 

v\;";';ihox*;iaR*^ot;the  .ctiSlVmiary  j-taytd  ty.pc",.,j"  •■.^;"\  ;■.;■>  ;;;v^';!5-;.Mv.tii^  lir-.':'^''--     ■,' .a\--/;- Jv  ■--''  ''^-^^k. ■'''<•:' ■/^^■'■\\'^  ^^i:, 

'   i   Yliatiire    i^oti'ccd    in   thiv    loconiotivt-    which    1i;is    tiVit:  Ik^n ;      ;   A  ^^cOnstfiictioii  roccTiJly  !3itff>dlicejl  by  thv    Atrief.icaii   l.r>cf'm6V    .^-i- ;.   ....', 

;iv<|    to    any    extent    for    a    Jung    time   i^sihv:  application    of       tive:>Co,,  which  >eenjs  to  pu-svs^^  trtatiy  ad\amagt^»;'hiis\also1><'eni  •"•"'■.,   "'.''. 

■  .'. '"■frairi  jiet*  throHgli  thj6>sidcs  of 'tJje  nrtho>i^  the.  fuel      >}M!ccrii-ci    in   Hk>>X',ii.\v'iV>;ai\y>.^'^^^  1  ;^ ;  ,.  " 
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steam  pipes  out  through  the  side  of  the  front  end  of  the  boiler 
and  connecting  them  to  the  top  of  the  steam  chests.  In  this  case 
there  is  a  steel  flange  riveted  to  the  outside  of  the  smokebox  to 
which  is  secured  a  malleable  iron  sleeve,  making  a  tight  joint 
with  it  and  also  the  boss  on  the  top  of  the  steam  chest.  The 
steam  pipe  passes  through  this  flange  and  sleeve. 

A  bushing  ^  in.  thick  is  provided  in  the  cylinders,  a  practice 
that  has  much  to  rcconmiend  it.  Although  superheated  steam 
is  used  15-in.  piston  valves  have  been  provided.  Foreign  prac- 
tice with  high  degree  superheated  steam  has  indicated  that  con- 
siderably smaller  valves  can  be  used  and  it  is  probable  that  these 
are  larger  than  will  actually  be  necessary  under  the  conditions. 

The  valves  have  a  maximum  travel  of  65/i  in.,  a  steam  lap  of 
lJ4  in.,  no  exhaust  lap  or  clearance  and  are  set  with  a  lead  of 
54  in.  No  circulating  valves  have  been  provided,  but  a  vacuum 
relief  valve  is  tapped  into  the  outer  wall  of  the  steam  chest 
above  the  live  steam  compartment. 

Cast  steel  frames  4^2  in.  wide  with  double  front  rails  and 
most  substantial  bracing  are  used.  The  equalization  system  is 
divided  between  the  first  and  second  pair  of  drivers  and  the 
Hodges  type  of  trailing  truck  fitted  with  a  centering  spring  is 
applied. 

The  general  dimensions,  weights  and  ratios  are  given  in  the 
following   table : 

GENERAL    D.\T.\. 

'Gauge    .'-.  ,"j .  ;. 4   ft.   8 54   in. 

Service .,V. Freight 

Fuel .>. . .  .^ ..  . ,  aV. Bit.    coal 

Tractive   effort 51,700  lbs. 

AVeight    in    working    onler 283,850  lbs. 

Weight  on  drivers 218,300   lbs. 

Weight   on   leading  truck 25,050   lbs. 

Weight  on  trailing  truck 40,500  lbs. 

Weight  of  engine   and  tender   in   working  onler 455.000  lbs. 

Wheel  base,  driving 16  ft.   6  in. 

Wheel  base,  total :i5  ft.  2  in. 

Wheel  base,  engine  and  tender , (i5  ft.   1^   in. 

R.\TliiS. 

Weight   on   drivers   -r-   tractive   effort 4.23 

Total  weight  -h  tractive  effort 5.50 

Tractive  effort    X    diain.  drivers  -i-  equivalent  heating  surface* 570.00 

Total   heating   surface   -=-   grate   area 58.10 

Firebo.x  heating  surface  -i-  total  heating  surface  per  cent 5.80 

Weight    on    drivers    ~    total    heating    surface 53.80 

Total    weight    ~   total   heating   surface 69.80 

N'oUime  both  cylinders  cu.   ft 20.00 

Kquivalent    heating   surface   -H    vol.    cylinders 285.40 

Grate    area    -:-    vol.    cylinders 3.5 

CYLINDERS. 

Kind    Simple 

Diameter   anil   stroke 27  x  30 


Kind 
Diameter 


VALVES. 


■  *  •  ^  •  «  *-»  . 


,  .Piston 
.  .15   in. 


Greatest    travel. .". 6;i  in. 

Outside   lap 1  !4  in. 

Inside    clearance 0  in. 

Lead     %  in. 

WHKKLS. 

Driving,   diameter   over   tires 63  in. 

Driving,  thickness  of  tires 3  in. 

Driving  journals,   main,  diameter  and   lengtli.  ...*«.■.;... 11    x   12  in. 

Driving  journals,  others,  diameter  and  length...."..,'.-. !•  x  12  in. 

Engine    truck    wheels,    diameter.....,., SO'/i  in. 

Engine   truck,   journals .,.,>.;... 0  x   10  in. 

Trailing  truck  wheels,  diameter......'^.,.. 45  in. 

Trailing   truck,   journals .i^J..:,. 8  x  14  in. 

BOILER. 

Style    Straight 

Working  pressure 175  lbs. 

Outside   diameter   of   first    ring 82  in. 

Firebox,   length  and  width ., 1205^   x  84  in. 

Firebox  plate,  thickness .4«,..ii,^», ^  &   yi  in. 

Firebox,  water  space ;.'..:.../; 5  in. 

Tubes,  number  and  outside  diameter 36 — SH  &  262 — 2  in. 

Tubes,   length 20  ft.   6  in. 

Heating   surface,    tubes 3,833  sq.  ft. 

Heating  surface,  firebox 23.j  sq.  ft. 

Heating   surface,    total 4,068  sq.  ft. 

Superheater    heating    surface 1,093  sq.  ft. 

Grate   area 70  sq.  ft. 

Center  of  boiler  above  rail IIOJ^  in. 

TE.VDER. 

Frame 12   in.   40  lb.   chan. 

Wheels,   diameter 33  in. 

Journals,   diameter    and    length 6  x  11  in. 

Water  capacity 9,000  gals. 

Coal  capacity 15  tons 


*  Equivalent  heating  surface  :=  total   neating  surface  jdus   1..".  times  super- 
heating surface  =  5,708  sq.  ft. 


The  New  York  Centr.\l  has  been  granted  eighteCii  months' 
more  time  to  complete  the  improvements  now  under  way  at  the 
Grand  Central  Terminal,  New  York,  according  to  the  nnal  plans 
.adopted  by  the  Board  of  Estimate. 


DIES  FOR  UPSETTING  BRAKE  SHAFT  ENDS 


The  recent  rule  of  the  Interstate  Commerce  Commission  i;, 
regard  to  safety  appliances  on  all  new  equipment  makes  it 
necessary  that  the  practice  of  welding  be  discontinued  on  brake 
shafts,  and  therefore  the  most  practical  and  economical  method 
for  getting  them  out  becomes  a  matter  of  much  interest  for 
practically  every  railroad  shop  in  the  country.  The  new  rules 
call  for  the  drum  of  the  brake  shaft  to  be  i^  in.  in  diameter, 
while  1^4  in.  is  permitted  for  the  other  portion  of  the  shaft,  and 
with  a  weld  not  permissible,  the  handling  of  the  part  becomes 
somewhat  complicated,  apparently  necessitating  either  the  upset 
ting  of  the  i,'4  i".  stock,  or  the  drawing  down  of  the  ly^  in. 
stock. 

Appreciating   the   expense   attached   to   the   latter   method,   the 


I IX 


IL^ 


iTT 


>T 


■  i 


IH 


ff^ 


._J_. 


H  Set  Screw 


T  :t-I 


'r-5H^^-Hi 


->-  — 


IX      1«"    i 


a 

a   'r 


%l 


'r2^'^>m^s^y-^ 


vi- 


.'-I'i'      \vi"^_   a^-:,,,"        pn 


H--,'H 


Solid  End  Biako  Shaft. 

fiF.T.MLS    OF    BR.VKE    SH.\FT    DIES 


End  Elevation 
of  Ram. 


motive  power  department  of  the  Central  of  Georgia  Railway, 
with  its  usual  ingenuity  in  dealing  with  such  problems,  has  de- 
vised very  efficient  dies  for  upsetting  the  iJ4  i"-  stock,  and 
eliminating  entirely  any  weld  in  the  brake  shaft.  These  dies, 
wliich  are  shown  in  the  accompanying  drawing,  are  used  in 
a  4  in.  forging  niaciiine,  and  at  the  Macon  shops  of  this  road 
they  find  that  a  brake  shaft  can  now  be  upset  by  their  use  at 
much  less  cost  even  than  the  weld  could  be  inade  between  the 
two  different  sizes  of  stock.  While  the  drawing  shows  only 
the  upsetting  die,  other  dies  are  also  in  use  for  squaring  the 
upper  end  of  the  shaft  tor  the  brake  wheel,  and  for  punchinc 
the  brake  chain  hole,  thus  rendering  the  entire  job  throughout 
inachine  forged. 


The  He.^d(jlarters  of  The  A.mhkkax  R.mlw.w  .\ssoci.\tion 
have  been  removed  from  No.  24  Park  place,  New  York  City,  to 
the  nev.-  fireproof  structure  known  as  the  Underwood  Building, 
located  at  the  corner  of  Church  and  Vesey  streets  (No.  7.^ 
Church  street,  with  entrance  at  No.  .30  Vesey  street).  The  com 
mittee  rooms  are  located  upon  the  eighteenth  floor.  The  offio: 
of  the  general  agent  is  upon  this  floor  and  also  all  the  offices 
of  the  bureau  of  explosives.  The  offices  of  the  general  secre 
tary  and  treasurer  and  of  the  assistant  general  secretary  and 
assistant  treasurer  are  located  upon  the  sixteenth  floor. 


The  Vera  Cruz  Terminal  Company,  which  is  constructing 
terminals  and  port  facilities  at  Vera  Cruz  at  a  cost  of  $6,000,000. 
is  receiving  a  large  amount  of  new  rolling  stock  from  the 
United  States.  It  includes  standard  gauge  flat  cars,  coal  cars 
and  switch  engines.    Thirty  box  cars  are  also  on  their  way. 


Test  of  Simple  4-4-2  Type  Locomotive  on  the  Altoona  Testing  Plant 


PENNSYLVANIA    RAILROAD. 


Bulletin  Xnniber  Five  issued  by  the  PcniisvKaiiia  Railroad 
..iiitains  the  compkte  data  obtained  from  a  test  of  P.  R.  R. 
class  E2a  locomotive  Xo.  5266  presented  in  a  style  uniform  with 
siat  used  in  publishing  the  results  of  the  tests  at  St.  Louis.  It 
ilso  contains  a  comparison  of  the  results  given  by  this  locomo- 
tive and  New  York  Central  Cole  balance  compound  Xo.  3000 
:t.>-ted  at  St.  Louis,  It  is  principally  this  section  of  the  bulletin 
that  is  given  below. 

The  original  progriini  of  tests  that  was  planned  by  the  Penn- 
^vlvania  Railroad  Company  to  be  made  on  the  Locomotive  Test- 
ing plant  at  St.  Louis,  in  1904,  included  tests  of  one  of  the 
company's  simple  passenger  locomotives  of  the  Atlantic  type  with 
U  valves  and  a  locomotive  of  this  type  was  prepared  and  held 
in  readiness  for  the  tests,  but  as  the  time  at  St  Louis  was  not 
sufficient,  these  tests  could  not  be  carried  out. 

That  tests  of  a  simple  two-cylinder  passenger  locomotive,  made 
under  the  same  conditions  as  were  maintained  in  the  tests  of  the 
four-cylinder  balanced  compound  passenger  locomotives,  would 
he  of  particular  interest  has  been  apparent. 

Upon  the  completion  of  the  Testing  Plant  at  its  permanent 
location  at  Altoona  this  locomotive  was  placed  upon  it,  and  the 
results  of  such  a  series  of  tests  as  was  formerlv  contemplated 
are  now  available. 

This  locomotive,  Xo.  5266,  has  been  tested  by  the  same  meth- 
I'ds  and  under  as  nearly  as  possible  the  same  conditions,  using 
the  same  kind  of  coal  as  with  the  locomotives  tested  at  St. 
l.ouis,  so  that  comparisons  are  possible  with  these  former  tests. 
.\s  the  methods  used  in  testing  are  given  in  detail  in  the  report 
of  the  St.  Louis  tests,  no  extended  description-  of  them  will  be 
given  here. 

Description  of  the  Locomotive. 

Locomotive  Xo.  5266  is  of  the  Atlantic  type  with  two  simple 
cylinders  and  is  nown  as  the  "E2a''  class.  It  is  identical  in  all 
respects  with  the  other  locomotives  of  its  class  and  may  be  taken 
as  representative  of  a  large  class  of  passenger  locomotives  used 
"U  the  Pennsylvania  Railroad  in  regular  service. 

The  locomotive  was  built  in  1904  and  has  seen  considerable 
service  since  that  time.  In  preparing  it  for  the  tests  it  was  taken 
into  the  shop  and  the  boiler  thoroughly  cleaned  and  new  tubes 
put  in.  Xew  tires  were  put  on  the  driving  wheels  to  bring  them 
lip  to  the  regular  diameter  of  80  inches.  The  machinery  was 
thoroughly  overhauled  and  put  in  good  repair.  The  cylinders 
were  found  to  be  smooth  and  they  were  not  reboretl.  The  loco- 
motive was  then  placed  upon  the  plant  and  run  for  some  time  to 
get  the  bearing  surfaces  in  good  condition  before  beginning  the 
tests. 

Before  the  tests  were  completed  the  front  driving  wheel 
tires  had  become  flat  in  one  place,  due,  probably,  to  a  soft  place 
in  the  tire,  and  the  locomotive  was  removed  from  the  plant  and 
the  tires  of  the  driving  wheels  turned. 

The  maximum  calculated  tractive  effort  at  starting  is  22,500 
pounds  with  80  per  cent,  of  the  l)oiler  pressure  available  as  mean 
effective  pressure  in  the  cylinders.  This  is  equal  to  136.6  poimds 
per  pound  of  mean  effective  pressure  in  the  cylinders. 

I  he  ratio  of  weight  on  drivers  to  the  calculated  maximum 
tractive  effort  is  4.9  to  i. 

Soon  after  the  tests  were  started  it  was  found  that  with  the 
damper  in  the  ash-pan  open  the  air  inlet  was  not  sufficiently  large 
for  tests  of  heavy  load  and  the  inlet  area  was  increased  by  cut- 
ting holes  in  the  ash-pan  sides,  so  that  the  area  of  inlet  for  air 
was  increased  from  2.3  square  feet  to  6.3  square  feet.  This  latter 
area  was  found  to  tjivc  not  more  than  seven-tenths  of  an  inch  of 
water  vacuum  at  full  load  tests. 

It  is  probable  that  the  area  of  opening  in  the  ash-pan  that  is 
required  on  the  Testing  Plant,  where  the  locomotive  is  stationary, 
IS  in  excess  of  what  would  be  necessary  to  give  similar  draught 
conditions  where  the  locomotive  is  in  service  on  the  road,  though 
data  is  not  at  hand  to  determine  this. 

The  coal  used  in  the  tests  of  Xo.  5266  was  the  Scalp  Level 
coal  as  used  in  the  tests  at  St  Louis.  The  average  analyses  for 
the  two  series  of  tests  arc  given  in  the  table  in  the  next  column. 

The  conditions  under  which  the  tests  were  made  were  selected 
"1  the  following  manner:  1  he  reverse  lever  latch  was  placed  in 
the  notch  which  would  give  the  least  possible  cut-off  in  the  cylin- 
ders, and  with  fully  opened  throttle  and  constant  speed  a  test 
was  run.  Then  the  reverse  lever  was  advanced  to  the  next 
notch,  giving  a  longer  cut-off  and  another  test  run.     This  in- 


crease of  cut-off  was  continued  until  at  this  speed  the  boiler 
would  fail  to  supply  steam  at  approximately  working  pressure. 
This  process  was  then  repeated  for  the  next  higher  speed.  I  hus 
the  tests  show  the  performance  of  the  locomotive  for  almost  its 
whole  range  of  action.     The  higher  power  tests  at   each   speed 

ANALYSIS  OF  COAL 

Teeth   of   No     526«5 
..■  ,  .  St.   l.ouis  Tests 

Fixed    Carbon.  ..'.i.  V. » ....... .  .  •>  ^^  . 

Volatile    combustible'. ... . . . '. ...... 

-Moisture    ........ ...... .......... 


Sulphur    determined    separately. 
B.t.u.   per   pound  of  coal 


St.   l.ouis 

Tests 

atAltoona. 

75.85  per 

cent. 

76.2.5 

per  cent, 

16.25     " 

•« 

16.13 

.9    ■■,-■*' 

-•• 

1.60 

•«        «• 

7.00  -f:^ 

6.08 

M             M 

100.00    ■?; 

100.00 

•«             «• 

.90    f*--- 

;•>* 

.94 

•«             «• 

15085  ■     ' 

15143 

showing,  with  certain  exceptions,  the  power  that  the  locomotive 
is  capable  of  delivering  for  a  considerable  length  of  time,  such 
as  two  or  three  hours  or  the  time  required  for  a  run  over  a  100- 
mile  division  of  road. 

This  method  of  testing  the  locomotive  under  conditions  which 
could  be  sustained  for  a  considerable  time,  while  it  is  the  only 
fair  method,  does  not,  of  course,  give  the  much  higher  power 
that  could  be  shown  for  a  test  of  short  duration,  where 
the  reserve  power  of  a  boiler  full  of  heated  water  is  dfawn  upon 
for  a  short  time  without  using  the  injector  to  keep  up  the  supply. 
It  will  be  noted  that  in  all  of  the  tests  that  the  injector  was  in 
operation  practically  all  of  the  time  of  the  test. 

It  has  been  the  custom  in  locomotive  t€sts  to  obtain  a  certain 
fixed  evaporation  for  each  square  foot  of  heating  surface  or  a 
certain  quantity  of  coal  burned  per  square  foot  of  grate  surface 
before  ending  the  test,  so  that  the  total  quantities  would  be  ap- 
proximately equal  for  tests  at  either  light  or  heavy  power. 

While  it  cannot  be  said  that  any  fixed  method  was  rigidly 
adhered  to  in  these  tests,  an  endeavor  was  made  to  obtain  an 
evaporation  of  30  pound?  of  water  for  each  square  foot  of  heat- 
ing surface  or  a  total  of  approximately  70.000  pounds,  though 
no  tests  were  made  of  more  than  three  hours'  duration.  At 
speeds  of  240  and  280  revolutions  per  minute  many  difficulties 
arise  that  limit  the  possibility  of  making  successful  tests,  so- 
rather  than  incur  the  risk  of  having  to  stop  the  locomotive  with 
a  test  uncompleted,  the  time  of  these  high  speed  tests  was  re- 
duced to  an  hour  or  an  hour  and  a  half.  As  data  throughout  the- 
full  range  of  the  boiler  capacity  can  he  determined  at  the  inter- 
mediate speeds,  there  is  little  gained  by  running  these  hipfh  speed 
tests  longer  than  is  required  to  obtain  enough  readings  to  deter- 
mine the  performance  of  the  engines  of  the  locoinotive  and  the 
draw-bar  pull. 

Comparison  OF  CoMPOi?.Kt>\AMD  Simple. 

Of  the  passenger  locomotives  tested  at  St.  Louis  in  1904,  the 
New  York  Central  locomotive,  Xo.  3000,  resembled  P.  R.  R. 
locomotive  X'o.  5266  in  general  dimensions,  weight  and  class  of 
service  for  which  it  was  designed.  It  was.  however,  a  four- 
cylinder  balanced  compound,  while  the  5266  is  a  simple  loco- 
motive. 

In  order  to  show  a  comi)arison  of  the  results  obtained  on  a 
simple  and  a  compound  locomotive,  the  following  diagrams  have 
been  prepared  from  the  results  of  tests  on  these  two  locomotives. 
Before  taking  up  the  discussion  of  these  diagrams,  however,  some 
of  the  principal  dimensions  of  the  locomotives  are  given  in 
parallel  columns  in  order  to  show  in  what  particulars  they  differ. 


Total   weight   of  locomotive  working   order,   ll)s.. 

Weight  on  drivers,  locomotive,  working  order 
lbs 

Cylinders,    diameter    and    stroke,    inches........ 

IDriving    wheels,    diameter,    inches. ......  ;1. -.»:,,.- 

Roller,    diameter,    inches.. i .  ...v.4  w . 

Tubes,    number .....(,...'.,»». 

"        diameter,     inches. ..........  ...i  ..l....i- 

"        length,     inches.. ..j.,;.... 

Heating  surface,  firebox   (fire  side)   sq.  ft. 

Heating  surface,  vubes   (fire  side)   sq.   ft.. 

Heating  surface,   total    (fire  side)   sq.   ft... 

Grate    surface,   sq.    ft 

Ratio  heating  surface  to  grate  area ; 

Roikr  volume,  cu.   ft.   steam   space 

Boiler  volume,  cu.   ft.   water  space. ..  .A'i-.^ 


♦  •  <■•  ♦;■ 


N.  Y.  C  R  R. 

No.   3000 

200,000 

110.000 

loyi  &  2C  X  26 

79 

72 '4 

390 

*i 

191.29 

203.83 

2,848.36 

3,051.19 

49.9 

61.10 

77.41 

331.66 


P.  R.  R. 
No.   5266 

1^4.167 

110,001 
:  26 
80 

«7 

315 

2 

179.78 
1.56>« 
2,162.4 
2.319.26 
55.; 
41. 7S 
109.9 
338.« 
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Boiler  Performaxce. 

The  coal  used  was  that  from  the  Scalp  Level  mines  of  the 
Bcrwind-White  Coal  Mining  Company,  both  for  the  3000  at  St. 
Louis  and  the  5266  at  Altoona. 

In  Fig.  I,  where  the  hreho.x  and  smokebo.x  temperatures  are 
plotted,  the  differences  between  the  two  locomotives  are  small. 
The  3000  had  a  brick  arch  in  the  firebox,  but  no  difference  in 
firebox  temperature  is  evident  as  due  to  this  cause.  The  smoke- 
box  temperature  of  the  3000.  wliich  had  a  greater  length  of  tul)e 
than  the  5266.  is  shown  to  be  lower  throughout  the  tests,  indi- 
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eating  that  this  greater  tube  length  absorbed  a  larger  part  of  the 
heat  in  the  gases  of  combustion  than  the  shorter  tubes  of  the 
5266.  ... 

In  Fig.  2,  where  the  equivalent  evaporation  per  pound  ot 
dry  coal  is  given  for  different  rates  of  evaporation  per  square 
foot  of  heating-  surface,  no  difference  is  found  between  the  two 
boilers.  In  other  words,  the  efficiency  of  a  square  foot  of  heat- 
ing surface  in  the  boiler  of  5266  is  the  same  as  the  efficiency  of 
a  square  foot  of  heating  surface  in  the  boiler  of  Xo.  3000.  and 
this  is  true  for  all  rates  of  evaporation. 

For  tvk'o  boilers  so  similar  in  general  type  this  is  to  be  expect- 
ed, as  there  is  no  reason  to  suppose  that  the  heating  surfaces 
of  tiie  two  boilers  will  have  materially  different  rates  of  heat 
iransmission  to  the  water  when  the  steel  plates  are  clean,  as  in 
the  case  of  these  two  boilers.  When,  however,  the  equivalent 
evaporation  per  pound  of  coal  is  plotted  according  to  the  rate  of 
combustion  as  in  Fig.  3.  the  advantage  of  the  larger  heating 
surface  per  foot  of  grate  in  the  3000  is  at  once  apparent,  and 
this  advantage  of  the  ,vxx)  in  economical  evaporation  is  main 
tained  throughout  tne  full  range  of  steam  delivery  of  the  two 
boilers.  The  highest  equivalent  evaporation  per  square  foot  of 
heating  surface  is  nearly  tlie  same  for  each  boiler,  being  16.34 
pounds  per  hour  in  the  case  of  the  .^000  and  16.03  pounds  for 
the  5266.  With  the  boiler  of  Xo.  3000  the  greatest  loss  of  heat 
due  to  tlie  presence  of  carbon  monoxide  in  the  products  of  com- 
bustion, or,  in  other  words,  the  greatest  loss  due  to  poor  combus- 
tion was  but  I '4  per  cent.,  and  in  only  one  other  test  was  it  as 
much  as  i  per  cent.  In  tlie  case  of  the  5266.  the  losses,  while 
in  all  cases  comparatively  small,  are  in  one  test  9.13  per  cent., 
and  in  two  others  6.06  per  cent,  and  7.3  per  cent.  The  very 
perfect  combustion  shown  by  the  3000  is,  in  all  probability,  due 
to  the  brick  arch  in  the  hreix>x  of  this  locomotive.  There  was 
no  arch  in  the  5266. 

The  3000  was  fitted  with  smokcbox  deflectors  or  diaphragms 
which  made  the  smokebox  completely  self-cleaning,  while  the 
"266  did  not  have  a  self-cleaning  front,  and  this  was  one  of  the 
limiting  factors  in  maximum  evaporation  obtained  with  long  cut- 
offs, due  to  the  accumulation  of  cinders  in  the  front  end,  which 
interfered  with  the  draft,  and,  consequently,  the  steaming  capac- 
ity. The  results  from  the  action  of  the  two  smokebo.xes  are 
shown   in  Fig.  sVi- 

Engine  Performance. 

In  Fig.  5  the  well-established  fact  that  the  engines  of  a  com- 
pound locomotive  within  limits  operate  on  less  steam  per  unit 
of  power  than  the  engines  of  a  simple  locomotive,  is  shown. 

The  diagram  shows  very  clearly  another  fact  that  is  not  so 
generally  recognized,  and  that  is  that  the  difference  in  the  water 
rate  or  steam  per  horsepower  hour  is  not  a  constant  difference 
e.xpressable  as  a  certain  definite  percentage  of  saving.  When 
each  of  the  locomotives  is  developmg  600  horsepower,  there  is  a 
difference  in  the  steam  per  horsepower  of  about  9.7  pounds,  or  a 
saving  of  31.8  per  cent.,  wiiile  at  1,300  horsepower  the  saving  is 
but  3.5  pounds,  or  14.9  per  cent. 

The  two  curves  show  that  the  water  rates  of  the  two  locomo- 
tives would,  perhaps,  meet  at  al>out  1,600  horsepower  were  it 
possible  to  drive  the  5266  to  such  a  point,  and  as  the  high  horse- 
powers were  obtained,  as  a  rule,  at  the  higher  speeds,  the  curves 
would  indicate  that  the  simple  locomotive  is  working  mo.st 
economically  at  its  highest  speeds,  while  the  reverse  is  true  of 
the  compound. 

It  will  be  remembered  that  in  the  case  of  the  simple  and  com- 
pound freight  locomotives  tested  at  St.  Louis  the  conclusions 
arrived  at  in  regard  to  the  steam  consumption  were  as  follows  : 
"In  general  the  steam  consumption  of  the  simple  engines  de- 
creased with  increase  in  speed,  while  that  of  the  compounds  in- 
creased, which  would  lead  to  the  conclusion  that  the  steam  dis- 
tribution of  the  compounds  was  less  satisfactory  at  liigh  speeds 
than  that  of  the  simple."  The  maximum  horsepower  developed 
by  the  3000  was  1.641,  while  the  maximum  for  the  5266  was 
1,281. 

In  Fig.  2  we  have  seen  that  the  evaporation  per  pound  of  coal 
decreases  as  the  output  of  the  boiler  in  steam  increases,  and 
this  decrease  explains  the  difference  in  the  appearance  of  the 
curves  in  Figs.  5  and  6.  It  would  appear  at  first  sight  as  though 
the  curves  for  coal  for  indicated  horsepower  hour  should  follow 
the  same  law  as  do  the  curves  for  steam,  and  this  would  be  the 
case  if  it  were  not  for  the  fact  that  as  the  output  of  the  boiler 
increases,  it  is  at  the  expense  of  a  greater  and  greater  quantity 
of  coal  per  pound  of  water  evaporated. 

Locomotive  Performance. 

In  Fig.  10  is  shown  the  dry  steam  used  by  the  locomotives  at 
different  indicated  horsepowers.  The  3000.  compound,  requires 
at  all  powers  less  steam  than  the  5266,  simple  locomotive,  but  as 
the  limit  of  power  is  approached  by  the  compound  the  steam  rate 
advances  more  rapidly  than  would  apparently  be  the  case  with 
a  simple  locomotive.  This  is  only  another  way  of  showing 
that  the  advantage  of  compounding  may  not  be  realized  at  high 
speeds,  as  was  developed  in  the  discussion  of  Fig.  5,  as  judged 
bv  the  two  locomotives  under  discussion. 
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One  of  the  most  significant  results  of  this  comparison  of  a 
simple  with  a  compound  locomotive  is  the  large  increase  in 
horsepower  and  draw-bar  pull  that  can  be  realized  from  com- 
pounding without  any  increase  in  the  boiler  capacity.  This  is  a 
very  important  advantage  aside  from  all  considerations  of  econ- 
omy in  the  use  of  fuel. 

Let  us  assume  that  the  boiler  of  each  locomotive  will  deliver 
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30,000  pounds  of  dry  steam  per  hour  to  the  engines.  With  this 
weight  of  steam  the  simple  locomotive.  Xo.  5266,  will  develop 
1,200  indicated  horsepower,  while  the  compound.  Xo.  3000,  will 
develop    1,400  indicated   horsepower.      To    show   what   this   will 
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DRAWBAR  PULL,  POUNDS 

riG.  9. 

mean   in   increased   draw-bar  pull,  due  to  compounding   at   sev- 
eral speeds,  the  following  table  has  been  arranged :. 

Comparative  Performance. 

At  40  Miles  Per  Hour,  I'sing  30,000  Pounds  of  Water   Per  Hour. 

Increase  in 
Indicated  Dynamometer  Draw- Bar  Pull 

Locomo-  Machine       Horse-  Horse-  Draw-Bar  From 

live.  Type.      Efficiency,     power.  power.  Pull.     Compounding. 

526C  4-4-2  86  1200  1032  9674 

Simple 
3000  4-4-2  86  1400  1204  11287  +1613 

Compound 


At  50  Miles  Per  Hour,  Using  30,000  Pounds  of  Water  Per  Hour. 
52C6  Simple  79  1800  948  7110 

3000        Compound         79  1400  1106  8294  -(-1184 

W  60  Miles  Per  Hour,  Using  30,000  Pounds  of  Water  Per  Hour. 
5266  Simple  77  1200  924  5775 

3000        Compound         77  1400  1078  6737  -1-962 

The  above  table  shows  what  might  be  expected  in  increased 
power  if  the  cylinders  of  locomotive  Xo.  3000  were  to  be  applied 
to  locomotive  Xo.  5266. 

The  probable  result  in  fuel  saving  with  this  combination  of  the 
compound   cylinders   and    the   boiler    of   Xo.    5266,    working   as 
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INDICATED  HORSE  POWER. 
FIG.    10. 

before  at  about  its  maximum  rate  of  evaporation,  that  is,  de- 

Hvermg  30,000  pounds  of  dry  steam  per  hour,  will  be  as  shown 

in  the  following  table : 

Coal  Per  Dynamometer  Horse-Power  Hour  for  Locomotive  5^66,  With 
Its  Prese.nt  Simple  Cylinders  and  the  Results  to  be  Expected  If 
THE  Present  Boiler  Were  to  be  Fitted  With  Compound  Cylinders 
Similar  to  those  on  Xo.  3000: 
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It  will  he  noted  that  this  percentage  of  saving  agrees  closely 
with  that  observed  under  engine  performance.  It  is  also  the 
saving  at  a  point  where  the  simple  locomotive  is  a^  its  best,  as 
before  noted,  namely,  at  its  maximum  horsepower.  Other  lower 
rates  of  evaporation  might  be  selected  where  percentages  of 
saving  would  be  much  higher. 


Frank  Thomson  Scholarships.— Robert  Francis  Hohman,  of 
Fort  Wayne,  Ind.,  and  John  James  Caldwell,  of  Xew  Florence, 
Pcnn..  have  been  announced  as  the  successfid  candidates  for 
the  Frank  Thomson  Scholarships.  \t  present  there  are  eight 
holders  of  these  scholarships,  which  is  the  number  maintained 
out  of  a  fund  endowed  in  the  sum  of  $120,000  by  the  three 
children  of  the  late  Frank  Thomson,  former  president  of  the 
Pennsylvania  Railroad,  as  a  memorial  to  their  father.  Each 
year  two  scholarships,  each  amounting  to  $6oo  annually,  are 
awarded  on  competitive  examination  to  sons  of  employees  of 
the  Pennsylvania  Railroad  System. 
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SEVENTY  FOOT  GAS-ELECTRIC  MOTOR  CARS 


ST.  LOUIS  &  SAX   FRANCISCO  R.  R. 


The  General  Electric  Company  has  just  delivered  to  the  'Frisco 
Lines  six  motor  cars  which  represent  the  latest  development  of 
the  gasolene-electric  type  of  self-propelled  car. 

These  cars  are  of  all-steel  construction,  70  ft.  63^.  in.  long,  and 
lave  a  maximum  seating  capacity  of  86  persons  or  a  nominal 
-  ,-iting  cajacity  with  two  persons  each  seat  of  62.  in  addition 
1 1  a  baggage  compartment  and  the  cab  in  the  pointed  front  end. 
Tliey  weigh  about  96,000  lbs.  complete. 

The  cars  are  designed  with  special  reference  to  light  con- 
struction with  adequate  strength.  The  interior  arrangement  is 
(iisigned  to  meet  the  Southern  traffic  conditions,  providing  sep- 
arate accommodations  and  entrances  for  white  and  colored  pas- 
sengers.    The   observation   platform   is   unusuallv   wide   and   is 


is  provided  through  large  suction  ventilator^  located  on  the 
center  of  the  roof,  the  openings  protected  by  neat  ceiling  regis- 
ter plates.  The  entire  car,  including  platforms  and  vestibules,  is 
lighted  by  electricity.  The  partition  between  the  baggage  room 
and  negro  compartment  is  movable  and  may  be  arranged  to  give 
the  baggage  compartment  a  length  of  8  ft.  or  10  ft.  5  in.,  to  suit 
traffic  requirements.   ■.■;:--.:■  '     •  :.   ■;^;  .^' 

The  framework  of  the  car  is  entirely  of  steel,  the  under 
framing  consisting  of  two  I  beams  for  center  sills,  and  two 
channels  for  outside  sills,  with  truss  rods  for  reinforcement. 
The  center  sills  are  continuous  and  provide  supports  for  the 
rear  platform.  The  outside  sheathing  is  of  steel  riveted  to  the 
posts,  which  together  with  the  carlines  are  of  steel  tees.  The 
roof  is  of  galvanized  iron  plates  riveted  to  the  carlines,  except 
under  the  radiators,  where  it  is  of  copper  with  well  soldered 
joints.  The  floors  in  the  passenger  compartments  are  of  two 
thicknesses  with  a  heavy  layer  of  felt  between.     There  is  also 


SKVEXTV-FOOT    GA?-ELECTiHC    MOTOk    CAS    WITH    BOTH    ekb    AXD   CESTER   EXTRA XCF.. 


equipped  with  trap  doors  and  brass  railings,  presenting  a  most 
attractive  appearance.  The  windows  are  large,  fitted  with  plate 
glass,  and  so  arranged  that  they  may  be  raised  to  a  height  of  17 
in.,  allowing  an  unobstructed  view.  These  are  equipped  with 
safety  sash  locks,  anti-rattlers  and  weather  strips.  Each  windov.- 
IS  provided  with  a  large,  fine  mesh-copper,  automatic  screen 
running  on  metal  guides.  Tiie  window  curtains  are  of  pantasote 
of  neat  design  and  equipped  with  pinch  handle  fixtures.  ••^-':.' 
The  interior  is  finished  in  a  high  grade  of  mahogany  with 
paneling  on  the  bulkheads.  Each  of  the  three  compartments  is 
provided  with  a  saloon,  drinking  fountain  and  electric  fans. 
The  seats  are  of  unusual  length,  providing  commodious  accom- 
modations for  two  persons,  and  are  amply  large  enough  to  seat 
three.  These  are  of  the  stationary  back  type,  with  higli  grade 
spring  construction  in  both  seat  and  back  cushions.     Ventilation 


an  additional  lining  of  sheet  iron  beneath  the  lower  wood  tloor. 

POW'ER   PLANT   EQUIPMENT. 

The  power  equipment  is  located  in  the  cab  at  the  front  end 
of  the  car,  and  consists  of  the  following: 

A  main  gas  engine  generating  set.  consisting  of  an  eight- 
cylinder  gasolene  engine  with  direct  connected  generator;  an 
auxiliary  gas  engine  generating  set  with  integral  air  pump  and 
lighting  generator ;  equipment  for  motor  control ;  air  and  hand 
brake  systems ;  pneumatic  bell  ringer ;  sander ;  warning  and 
signal  whistles  and  a  coal  fired  hot  water  heater.  The  motors 
are  mounted  one  upon  each  axle  of  the  front  truck. 

The  main  gas  engine  is  of  the  eight-cylinder,  four-stroke  cycle 
"V"  type.  The  generator  magnet  frame  is  bolted  to  the  frame 
of  the  gas  engine,  which  rests  upon  the  floor  of  the  car  with 
cushion    support.     The  .  speed  of    the   engine    is   adjusted   by   a 
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Ont-  of  the  ino«t  -itjiiiificant  rtsxilts  of  this  comparison  of  a 
^impk-  with  ;i  ci>inpoiin<l  Icinnnaivi.  is  the  large  iiu-rcase  in 
lifr-tpuwiT  aiul  (Iraw-har  pull  tliat  can  he  realized  from  com- 
P'-iiinliiifi  without  any  incrrase  in  the  hniler  capacity.  This  is  a 
very  inipurtaui  a'lvantayo  asiilc  frmn  all  coii^^iileratiiMis  of  ccon- 
f>n.iy  in  the  use  oi  fiul. 
-;  .Xet  lis,  a^sunic  that   tlu-  In.iler  of  e;ich  locmn-itive  will  deliver 
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'.^O.opo  iKMOHts  of  drySJfoatvi  {JKJr  h^  cngine>.     \\  itli  this 

weiiiht  fit  steam,  the  simple  lucimK>ttVe.  Xo,  5Ji6^.  will  develop 
I.JOO  indicated  hitrsepttwer.  while  the  Compound.  N'o.  .?oot).  will 
ileveh'j)    1.400    iuilii-.iteil    h<irse])ovver.      'IH    ^h'^w     what    thi<    will 


.\t  io  Milfs  Tir  Hour,  Using  30.000  Piniiids  of  Water  Per   Hour,. 
u2f.fl  Simple  Tft  1200  !MS  ■;■■■  .i;?U«    ■.:•..-,'  ' 

3000        Compound  7!<  HoO  llilfi     .       -     •«*«4"''V  ■   '^^^^^^ 

.\t   f.O  Miles  Ter   Hour.   r!.in(t  30.00(t  Poiinjs  of  W.itei    Per  ■Hour;-. >'r." 
.'J2f.f.  Simple  TT  1'200  i»24  5775     - : .  V'  :.  ,  .    •     ' 

3000        (.'..mpouiKl         77  14W  I>i7s  fi73;      "."■•r.'.'^^^fi?-, 

The  ahove  tahle  shows  what   niiiiht  he  e.Kpectcd  in   increasetf 
jiower  if  the  cylinders  of  locomotive  Xo.  3000  were  to  be  applied: 
to  locomotive  Xo.  ^2()6.  '■;.'.':    -;;'■    • '  . :'--'^v;. •/":■.■  ^v    '■.  '' 

The  jirohahle  result  in  fuel  saving  with  this  conihination  of  the 
loinpound    cylinder*    and    the    boiler    of    .\'o.    3^10,    working    as 
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«r.al  speetis^  the  followiji^  t.alde  Iws  been  ar.MiTged :. 
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tive.    . '■.  .Tvpt.    '  EtHoieiiey.V- iMivi-)  r,-      .    i-owpn  Pull.  CompoumJinK. 
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before  at  about  its  maximum  rate  of  evaporation,  that  i>,  <le-: 
Iivermu  .:?(i.uxi  pound',  of  dry  steam  per  hoiu",  will  be  as  showrt-i 
in  the  foUowiii-^  talile  :  .,■■-.■:■;.>.-:.:.•  -.  :■'/■:'  :\ .  ■'".■':■.'{  -,.  •>■; 
Lo.M  Pi;r  liv.\.\M>.Mhri  k  II ■^HSK■Po\vf^i  H<.'rK  for  LocomoVive  SsW.  NVitb-, 
li!»   Puijif.xr   SiMPi.K   ('vi.i.M>KK.>i   .wii    iliK    Resii.t.s  to   be   K.\Pt<  lED  If 

TlIE     PklSLVT    BOILKK     WeKF    ^f.    »k    Kit,KI>    WlTU    toMPOCVr.    CvUSDERi 

.  MMiiAU,  to  THOSE  ox  Xo.  S00i>:   -  ;.■;  .:: .        -    V  •••    • 
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It  will  be  noted  that  this  juTcentiiC'e  of  saVnip  ac:ree^  closely  ^ 
with   tlial   observed   inider   engine   performance.      It    is   also   the'. 
savint:   at  a  point  where  the  >iinple  loeoniotive  is  a»   hs  best,  as 
before  noted,  namely,  at  its  maximum  horsepower.    Other  lower' 
rates   of   evaporation    niiyht    lie    selected    where   percentages   of 
saving  would  be  nnuli  hiyher.  ■  .        ,  . -- 


I'kwk    I  Hom.sqn  S(Hor.\k>iiips. — Robert   Irancis  IIolnn;m,  of 
i"on   Wayne.  Ind..  and  John  James  Caldwell,  of   X<w   I'lorence, 
I'enn..    b.ivi'    been    announcid    as    tlie    sticces-fnl    candidates    for  • 
tlie    I'rank    Thomson    .^cliol.irships.      .At    present   there    are    eight 
lioldors   of  the'.e    scholarshiiis.   which    is   tlie   uumlur   ni.nniainetl.- 
out    of    a    fund    endowed    in    tlie    .-nm    of   $i_'(mkk)    hv    tbe    three, 
ciiildren    of   the    late   I->ank    'i'h<imson.    former   president   of   the 
Peinisylvani.i    Railroad,   a^    a    nuniorial   to   their    father.      Each 
year   two    schol.irships.   each    amounting    to   $600   annually,   ^re ' 
awarded   on   competitive   examination  to   sons  ,of,)enipJ">'ces  of -i 
the   IVnnsvlvania   Railroad   Svsteni.       "'"'■■■'•.•>.■;  ■'\.':''. 


ITKMBKK,     I'.MI. 


AMERICAN    ENGINEER    AND    RAILROAD    lOURNAL. 


SEVENTY  FOOT  GAS- ELECTRIC  MOTOR  CARS 


:ST;;liO!lTlS:*t  S;\X  l•'l^\^^lS(•<^Rl  rv^ 


/The  General  Electric  Comi):my  has  juiit  cicltvercdii.  tli<'Fri<«N> 
■[■}fie%  «ix,nlotor  cars  which  rq>rt<seTU,  tlic  lntc!>i  <iyvtli>phient  ffif: 
'f 'v' iJ^V'^ylciK'-electric  type  of  self-pro]K'llcdc>m /:>;,■  ■>'•;■  ''w.  '>-■ 
'^Ttiese  cars  are  of  all-steel  C(>iistriictioii;  76  It/^'i  iiiVliii^ij;  aflfl 
(:t,>vea!Tiaxiimuu  seating  capacity  of  !|<6  persons:  ur  a  n.iminal 
i'' ;tt"'ft  cajiidtv'   with   two  |)er>QHi5  eaclt ,  seat'  c>l6^%i\  AiUlhkyu 
: •■/?!  basiyaiic  cnnii)artnuiif  and  tlie  cab  intlie  iy<»intvil  fr^fnt  v«<l;, 
:'\jiey-\yei!;li  aljout  yO.ooo  lbs.  complete.  ;:. ' 

The  !Cars  are   designed   with    special   reference  to    li^ilii    ciiii-, 
r.-rticlion  with  adequate  stroniith!     The  interior  arrangement  Si^ 

signed  ti.>  meet  the  Sonthern  tratihc  conditi/jijs,  pnividinu  seiv" 
-,rate.acconnniMlati(»ns  .md  ei:trances  for  white  and  ci>l'>red  pris- 
/vngeH.  ■;  The :  AliseryathVn   platT« irui    i-   inrn:Sii;;ril\    wide;  hwI'  \i^ 


.    is    provi<li:<l    tlironj^h    lar^e    >ncii"n    \eniilat"r>    located    on    tiie 
.center  <>f  the  roof,  the  openings  pfotecteil  by  neat  ceilijig  fegi*^' 

':  tcr  pl.'ite.s.  The  entire  v"ar,.itK-lnditTgplatforntsai»UvestibuIe5^K 
lighted  iiy  elect ricity.  ihe  partition  hetweeu  the  baggage  rodni 
and  neg m  v. impartmeiu  is: movable  aJiil may  he  arranged  to, ^Ke 
the  biijugage  ivnijpartineni  a  leiigth  of  S  ft.  or  to  ft.  5  in.,  t»  SU.it 

.  tralfic  requireinetits:  ;;  v;  ;  V;  /  /^c^;  :-''K'r'-'''^ 

The    franjework   of    the   car    is    entirely   *)1    steel,   the    inKler-«i 
framing  con>i>ihig  01  t,\v..v  1    beams   Krr  <ciuer   sills,  and  tvv.;«  ' 
chawnelstiiof  ;ywN*jJe  :siili;,    with^ 

The .  eeiiter   ^i^l^:  are   continn- nis   and  provide   sii|iip«»rts  .Uir/ iIrj 
rear  plat  form      The  ontside  sheathing  is  of  stvel  riveteil  t'V-.t'***':  ■ 
post*,  \diicii   toiicthei    with  the  carhiH-s  are  of   ^tee^  te^'-^'-   3^hc  '  ' 

VT«^6f.  is  of  giilvaiii^oct:  ir<>ij  plate^  iMy^cd /to;  the  .cafliHfr*;  Vxcttj'*/  •■ 
tinder  thv    nulialbrs.    wliere   it   is  :of-CopiHr   with   well   ><»l<ieTe1  :. 
joints?     I'he  floor„>   ii;   the  passciiger  v^unpariinents  ate.  <a .  iw^^ 
thiJekjie^ses.  witir  a  heaw  ; lajer  of  f elt  Ivetwecn. ;    niere:-  i*  jili'V ;. 


■'-.-f^-' 


^^^^vxfv.-*'^H»;rvG^sv^vw  tRtC    xii^OR^ 


.}:  yMitippvd  'uith  trair;d<>«)rs  and  hrass  railings,  presenting  a  tno$t; 
-'  .♦i.t|ractive  appearance.  The  windows  are  large,:  JiUcd  with  plate 
;,:; ;  .'Siass;  :|nd  »o  arrani^ed  tliat  they  may  he  raised  to  a  height  of  17. 
.y. ;.iif^  all'nv-itig  an  _  uiiob.striicted  view. Tliese;  are  eqiiipiK'd  with 
■  -^v^^^tJ'  *^^h  lociciS,  aiiti-rattlers  and  -weather  srripsi  Each  wimloiv^ 
v^ /.r.!-^  provifled  with  a  large,  fine  niosh-copiier,  aut<'>niatic  screeh" 
■ '    .t:!!liiii^^^^  <»n  met.'d  gni<Ies.    The  window  cnrtains  are  of  panfasote 

vi  ineat  design  ai«l  equipped  with  pinch  handle  fixtTtre:«.     :.^;,C  v 
;J'''-,:.:.-'T"}^eiriti^r!or  is  finished  in  a  high  gradc';of  inali<>gany /witll:; 
Mfu'lijig  on  ;the  bnlkheatl*;.     Kach  of  the  three  compartments^ .is; 

irovifkfl   •\vith   a   saloon,    drinking    f<nihtain    and    electric    fairs;: 
vy-  v.i'jjc  ,>eatS;.  are  of  imnsual  length,  providitig  c iinini >dt< liis  acc< Fiji- 


an •additional  linirlg  of  sheet  iron  l*c«cAth  M)c.iower>\v»^  iX<V&i,-, 

•;...•■..'■  7i^,'.vC:;;'^.^  -^  .-^\VKR  ■.PL?kNT.£QtriftME?;t;fv^v;>^^  "■■  :;i 

Tile  i»ower  equiptuehi  is  Ivicittc^t  111  tht"  :cab  -at0^tie:^iM^ 
of  the  car,  aitd  consists  of  the  follow'ing:  .'-./>!;,    -   : 

A  niain   gas   engine    tieticritting    set.  consisting  hi  itfl   ei^iit  - 
icylin^er   gasoleivc  ^engine  'with   direct.  b<>ini<^ted   igeitprator;   a: 
anxiliary  gas  engine  generating  set  \vith  inte^tral  flir  pump  at}i! 
lighting  getierator :  eqniprneni   Ujr  ni(»tor  o>mr<>| ;  aif  an4  hatitl 
hralce    Sj-steitis ;   pncnniaiic    bell    {riugcr :    ftaiider :    \\  arning .  :um1 
^igiiai:  wltisties  arid  a  c-viil  ilred  iiot  /water-  heatt^r;  v^e.'triolorB : 
/areniounted  one  rip<'U-  each  axle  <jf.-tlie  front  trtwrlt^"'      ■■':■■■/.'. [>y 
The  main  gas  engine  is  ..f  the  eight -cylinvler,  f  !>iir-^str<.^f  ;<?yclf! 


.;^:;jn0da:tioi>s;f0r  tw(.  persotis.  luid  are  a  ■^*-V''  ityj»e/:;;Tlie:;$!envnrafivf  jiiagnet  tranie  isi^jolt*^;^^^^ 

-i^;:;*^^^'   ^'^'^^^^'^^  "^  ''^*^  stationary  back  type,  with  high  grade      of  the  gas^chghie;  which  re^Cs^M^ 

:-y _^VfUig::coti>irHctioii  in  both  sc;it  A»i*l  hack  cwsliivnis,;.A':c:nlilatJor3t;  ■■  im^im.i_Mi&V!f>^^  pyv^ 
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throttle,  the  normal  speed  being  550  r.  p.  m. ;  the  base  and  crank 
case  are  of  cast  iron  with  suitable  hand  holes  provided  in  the 
base  for  the  inspection  of  the  main  bearing  cranks.  The  cylin- 
ders, 8  X  10  in.,  are  of  close  grain  gray  cast  iron  with  water 
jackets   integral. 

There  are  two  cam  shaft.'^,  one  on  each  side  of  the  engine,  and 
these  are  made  from  forged  rolled  steel  shafting,  while  the 
cams  are  of  high  carbon  steel,  oil  tempered.  The  cam  shafts 
are  located  in  tunnels  with  covers  so  arranged  that  they  may  be 
easily  removed.  The  ignition  system  consists  of  two  low  tension 
Bosch  magnetos,  one  for  each  side  of  the  engine,  with  Bosch 
magnetic  spark  plugs.  .Ml  wires  from  the  magnetos  to  the  spark 
plugs  are  enclosed  in  a  brass  hand  rail,  so  that  there  are  no 
loose  or  exposed  wires.  The  engine  is  lubricated  by  oil  under 
pressure  delivered  by  a  plunger  pump  direct  driven  from  the 
crank  shaft.  Gasolene  is  delivered  by  a  direct  driven  pump  to 
the  carburetors,  which  are  of  the  automatic  constant  level  type. 

The  engine  cooling  system  consists  of  thermo-siphon  circula- 
tion of  the  water  iit  radiators  of  fine  tube  type,  which  are 
located  on  the  roof  of  the  car  with  flexible  metal  tube  connec- 
tions from  the  engine  to  the  radiator  headers.  The  engine  is 
started  by  air  stored  in  tanks  beneath  the  car,  which  may  be 
charged  from  the  auxiliary  gas  engine  set  or  from  the  main 
compressor  located  at  the  rear  end  of  the  main  engine  and 
direct  driven  from  the  crankshaft.  The  main  compressor  has  a 
capacity  of  22V2   cu.   ft.   of    free  air  per  minute. 

The  main  generator  is  of  the  commutating  pole  type  designed 
specially  for  heavy  traffic  work.  The  entire  machine  is  enclosed 
within  a  three  arm  bracket  which  supports  the  outer  bearing  of 
the  generator  armature. 

The  motors  are  of  the  box  frame,  commutating  pole,  oil  lubri- 
cated type,  known  as  standard  General  Electric  205-600  volt  100 
h.p.  railway  motors.  Current  to  the  motors  is  supplied  through 
cables  in  conduit  from  the  generator. 

The  ;ui\iiiary  tjas  engnic  set  consists  of  a  three-cylinder,  four 
stroke  cycle,  vertical  type  gas  engine,  the  center  cylinder  being 
used  as  an  air  compressor.  The  lighting  generator  is  direct 
connected  to  this.  The  construction  of  this  engine  is  similar  to 
that  of  the  main  engine,  with  the  exception  that  the  cylinders 
are  of  the  tee  head  type,  having  two  cam  sljafts.  Luljrication  is 
of  the  constant  level  splash  system,  the  level  and  circulation  be- 
\v.ii  maintained  by  a  i)addle  wheel  pump.  .\  tiy  ball  gear  driven 
governor  acting  on  a  butterfly  valve  in  the  intake  pipe  is  used 
to  maintain  a  constant  speed  of  600  r.  p.  m.  The  cooling  system 
for  this  engine  is  the  same  as  for  the  large  engine.  The  air 
pump  on  this  engine  is  capable  of  delivering  45  cu.  ft.  of  free  air 
per  minute  and  will  charge  the  tanks  to  a  pressure  of  90  lbs. 
in  about  to  minutes.  This  pump  is  used  to  supply  air  for  start- 
ing the  main  engine  after  it  has  been  idle  if  pressure  in  the 
main  reservoirs  has  gone  down.  The  auxiliary  gas  engine  is 
started  by  hand.  V    '•" 

The  operator's  seat  is  at  the  right  band  side  of  tlie  cab  beside 
a  sliding  window.  All  the  control,  air  brake,  and  signal  appa- 
ratus is  conveniently  located  at  this  point  and  so  arranged  that 
the  car  and  engine  may  be  controlled  without  the  operator  leav- 
mg  his   seat. 

One  of  the  distinguishing  features  of  these  cars  is  the  flexi- 
bility of  control.  Power  is  delivered  to  the  motors  from  the 
main  generator  through  a  controller  of  a  type  similar  in  appear- 
ance to  those  used  in  trolley  car  practice.  Concentric  with  the 
electrical  controller  handle,  but  above  it,  is  an  air  starting  throt- 
tle handle.  This  handle  is  so  arranged  that  by  pressing  a  lever, 
air  for  starting  the  engine  may  be  admitted  to  the  engine  dis- 
tributing valve  at  the  same  time  opening  the  throttle.  Provis- 
ions are  made,  however,  so  that  the  throttle  may  be  opened  only 
to  \a  set  distance  to  prevent  the  racing  of  the  engine.  The 
etigine  started  the  air  pressure  is  cut  off  and  the  throttle  opened 
wider.  It  is  not  possible  to  admit  air  again  to  the  engine  with- 
out returning  to  the  initial  point,  thus  closing  the  throttle.  The 
direction  of  the  car  may  be  reversed  in  a  manner  similar  to  that 
employed  on  a  trolley  car,  by  the  moving  of  the  reversing 
handle,  the  gas  engine  always  running  in  the  same  direction. 


The  brake  system  consists  of  straight  and  automatic  air  v 
au.xiliary  hand  brakes,  the  handles,  which  are  of  the  Lindstr 
type,  are  located  one  in  the  cab  convenient  to  the  motor,  : 
one  on  the  rear  platform.  The  air  gauges  are  located  on  a  pa 
immediately  in  front  of  the  operator. 

Electricity  is  used  for  lighting,  power  being  supplied  from 
lighting  generator  driven  by  the  auxiliary  gas  engine.     Ther^ 
a  voltmeter   on   the   panel   together   with   the   air   gauges  aui: 
rheostat   box   is   mounted  on   the   wall  of  the   cab,   so  that 
operator  may  regulate  the  lighting  voltage  as  desired.    There 
two  circuits,  one  on  each  side  of  the  car,  for  the  passenger  : 
baggage  compartments,  with  an  additional  circuit  for  fan  mot' 

The  car  is  heated  by  hot  water  either  supplied  from  the  ; 
engine  jackets  or  from  a  coal  fired  Baker  hot  water  hea 
located  in  the  corner  of  the  cab,  which  is  fired  from  the  h;. 
gage  room.     Provision  is  made  so  that  hot  water  from  the  i 
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heater  may  be  circulated  throngli   the  engine  jackets  and  rati; 
ators  to  prevent  freezing  on  cold  nights  or  during  layovers. 

The    gasolene    storage    tank    is    located    beneath    the    baggat 
room,     (iasolene  is  supplied  to  the  tank  througii  a  filler  on  t! 
outside  of  the  car  with   suitable  strainers  and   filters.     There 
in  addition  a  vent  pipe  to  the  roof. 

There  are   three   air  reservoirs   located   under  the   car   and  - 
arranged  that  the  air  taken    from  these   reservoirs   for   startin- 
the  engine  does  not  drain  the  brake  reservoirs.     There  is  al- 
a  reservoir  for  the  signal  and  warning  whistles. 

The  trucks  are  of  the  swing  bolster  type,  the  frames  beii 
of  boiler  plate  steel  with  pedestal  shoes  of  cast  iron.  The  bolst'  : 
.springs  are  triple  elliptic  and  equalizer  springs  triple  coil.  1' 
wheels  are  .36  in.  in  diameter,  with  standard  M.  C.  B.  treads  ar 
flanges.  Each  truck  has  a  wheel  base  of  7  ft.,  the  total  wht 
base  of  the  car  being  58  ft.  6  in.        :    >  ,' 


The  Science  of  Maxagement  is  in  a  very  undeveloped  state 
but  progress  is  being  made  and  another  generation  or  two  wiH 
look  back  upon  the  methods  of  to-day  as  exceedingly  crude.— 
Din  id  I'av.  Alstyue  before  the  Congress  of  Technology,  Boston. 
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NEW  DESIGN  LOCOMOTIVE  SANlJ)  BOX 


she  interesting  sanding  apparatus  herewith  illustrated  has 
bt<  n  patented  by  Samuel  H.  Dunning,  until  recently  traveling 
ri;,resentative  of  the  American  Locomotive  Co.  at  Paterson, 
X  T..  and  has  for  its  object  to  provide  a  practical  arrangement 
wiich  will  be  substantially  proof  against  the  sand  clogging,  and 
which  will  also  be  simple  in  construction  and  capable  of  being 
readily  adapted   to   any  locomotive. 

In  his  specification  Mr.  Dunning  points  out  that  the  sanding 
aiiiaratus  commonly  in  use  requires  constant  attention  in  order 
to  keep  it  in  proper  working  order,  principally  because  the 
conduits  whereby  the  sand  is  led  from  the  box  are  not  only 
of  small  diameter,  but  of  uniform  dimension   from  end  to  end. 


and  first  tapers  down  to  its  smallest  diameter,  as  at  (i~>.  and 
then  expands,  giving  its  lower  portion  (j)  a  flaring  form;  each 
leg  may  be  provided  with  a  removable  cap  (k)  which  permits 
access  to  its  interior  for  the  purpose  of  freeing  it  of  clogging 
sand. 

The  section  (c)  has  the  flanges  (1)  which  are  so  constructed 
that  when  the  section  (c)  is  arranged  in  proper  position  on  the 
boiler,  the  flanges  will  lie  squarely  against  tlie  top,  and  will  serve 
as  a  means  for  riveting  the  section  to  the  boiler;  the  rivets  being 
indicated  at  (m).  The  inside  of  the  top  part  (g)  of  section  (c)  is 
formed  with  a  longitudinal  ridge  (n)  whose  sides  incline  down- 
wardly, and  merge  int->  the  inside  surface  on  which  the  sand 
might  remain  when  otherwise  free  to  descend.  The  section  (d) 
has  its  lower  edge  (o)  fitting  into  a  rabbet  (p)  formed  in  the 
top   of   section    (c) ;   similarh-,  this   sectior.   has   its   upper   edge 


a^^^a«£ 


:fc/ 


50  that,  even  if  the  sand  be  perfectly  dry,  it  packs  and  clogs 
under  the  vibration  of  the  engine.  Attention  is  also  directed 
to  the  fact  that  when  it  becomes  necessary  to  have  access  to 
the  interior  of  sand  boxes,  as  ordinarily  .-irranged,  for  clean- 
ii'i(  or  repairs,  much  time  and  labor  must  hel  expended  on  work 
which  is  entirely  foreign  to  that  primarily  requiring  attention. 
The  disadvantages  of  the  present  sanding  apparatus  have 
b'en  borne  prominently  in  mind  in  the  new  design,  which  is 
shown  in  the  accompanying  drawing  in  five  different  views, 
i  iRure  I  being  a  view  in  front  elevation,  partly  in  section;  the 
'  'iler  of  a  locomotive  being   shown   in   vertical   section;   Fig.   2 

i  view  in  side  elevation  of  the  improved  sanding  apparatus; 
1"'S-  3  a  vertical  sectional  view  of  the  lower  portion  of  one  of 
^!ie  legs  of  the  apparatus;  and  Figs.  4  and  5  views  illustrating 
'ii'tails. 

The  boiler  of  the  locomotive  is  shown  at   (a)  ;  arranged  on 
!  le  boiler  and  straddling  the  same  is  a  bifurcated  box  or  cas- 

"«■  (b)  which  may  be  described  in  detail  as  follows:  It  com- 
;.  rises  three  sections,   (c),   (d)   and   (e),  the  section   (c)  being 

He  bifurcated  portion  of  the  box  or  casing,  the  section  (d)  its 

ylindrical   or  boely   portion,   and   the   section    (e)    its   dome   or 

'Her  portion,  the  latter  having  the  usual  cap  (f)  which  may 
*'t  removed  for  the  purpose  of  permitting  the  box  or  casmg  to 

e  filled.  The  section  (c)  is  substantially  cylindrical  in  its  top 
I'^rt    (g),  but   in  its  bottom   part   it   is   formed   as  two  tubular 

<^gs  (h),  each  of  which  has  preferably  an  elliptical  cross-section. 


<q>  lilting  into  a  rabbet  (r)  formed  in  the  tOfi  sectibn  (c).  Ihc 
three  sections  may  be  conveniently  secured  together  by  bolts 
(s)  engaging  the  lugs   (t)   in  the  sections  (c)  and  (e). 

To  the  bottom  of  each  leg  of  the  section  (c>  is  bolted  a 
valve  casing  (u).  The  bottom  wall  of  each  leg  opens  into  this 
valve  casing,  which  comprises  two  compartments  (v)  sepa- 
rated by  a  horizontal  wall  (w>  into  which  is  tapped  the  pipe 
(y)  which  leads  down  to  and  discharges  on  the  track  in  proper 
relation  to  one  of  the  driving  wheels.  The  port  (z)  formct'  at 
the  upper  end  of  this  pipe  is  controlled  by  the  manually  oper- 
ated slide  valve  (i)  which  moves  on  the  wall  (w)  when  actu- 
ated from  the  cab  through  its  bell-crank  lever  (2).  fulcrumed 
in  leg  (h)  of  the  casing  (b).  This  latter  mechanism  forms 
what  is  commonly  known  as  the  "hand  sander."  From  the 
opposite  walls  of  the  compartments  (v)  lead  the  pipes  {3)  which 
connect  with  pipe  (y).  and  into  whose  flaring  upper  ends  (4) 
discharge  the  ejector-nozzles  (5)  which  are  suitably  connected 
with  the  air  supply,  this  mechanism  forming  what  is  known  as 
a  "pneumatic  sander." 

The  operation  of  the  apparatus  will  be  clearly  understood  by 
those  familiar  with  the  art  without  description.  It  may  be  re- 
marked, however,  that  the  improved  sander  distinguishes  from 
those  at  present  in  use  and  possesses  certain  advantages  over 
them,  which  may  be  set  forth  as  follows:  Owing  to  the  internal 
construction  of  the  box  or  casing,  the  sand  will  stand  free  at 
a^ll  times  frpm  the  highest  level  thereof  clear  to  the  valve  cas- 
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-7;  j;'., '■  thrgtik-,  thv  norniiil  speed  Wyuii  550  r.  p.  m. ;  the  base  and  crank 
;_.y  v  .,,.^<.,^^.- .^j.^   ^-,1   j^^^  >iiiialile   liand   linlcs   provided    in   tlie 

.■•';   L'': -base  ■for.  the  inspecriutr  hearing  cranks.    Tlie  cylin 

■    dtTS,   8  X  l«>  ill./ .arC;- pficlose   f;raiii    v'ay    cast    iron    with    water 
.  j^ickvts  intesFJilv; 

.:•    There  iifc  t>vj-1ca»n  shafts,  oiie  on  each  ^ide  >>t  the  eiiiiiiie,  and 

:VrrN .;;■;■  .IthieSe'l^e'l-m  r.lled    steel    -iiaftini.;.    uiiile    die 

.■'s?V-;'- ■«.'iun5',iirc-  of.  hitih   carlK>n   steel,  oil   teiniiere<i.       The   cam    shafts 

.';V':  ."''.aTe  Ipcuted  in  tunnels  with  covers  >o  arraniivd  tliat  they  iiia\   he 

■';■■,■.■,    t-:isily.rome>ved.      The  iyiiition  >ysieni  coiivi>t!i  ut  two  low  tension 

v.'^i..  .--Bosch  magnetos,  one   for  each   .sifle  nt   the  engine,   witii    I'.osoh 

..v\'V.-;'\,Viia^netV  >^^         plu.i;>.     All  wir«  «  from  the  matinetos  to  the  s[iark 

•.';\ ■.■■.■.    jiluKs   are  vHcloscd    in   .a    hras-   haml    rail.   s..   that    there   are    no 

''*"; V'-'r^^'*:*^«f-*'T' '^%'*I^'S-<='<!  ^^'^••■•">- ^  '-   hiliricaled   h>    I'il    nndir 

yV;.  ?•■■.  presfiitre' (lelJvvhid^^  1"""1'   'I'reci    drneii    from    the 

..',•;■'.  .'rrtfatlk   .sha f t.    ( iasolcVe   i>   d»'Iiv<Ted   hy    .1   direct   driven   pnniii  to 

>  •;?'.;Y.t.he;cai«l»urvtors,  w^  of  the  antumatic  coii>tam  level  type. 

Vv  ;.-^v 'Wk.  ;engii(ic'-^^^^  ytjlisistsi  <*t*  thchiVt»-sj|)h6n.%circula!- 

:/■■..:,  ■■AHv>tj'.-bf  .thi^^^^^^^  of    line    tnlie    ty]Ve,   whit-h    arc 

:y.^'^.y--:''If>ciit<-!l  <".ti  the  ri>of  of  tlie  car  witli  flexible  metal   tnliC  cotinec 

'•  f '^■•/tii'ijs   ;ii^i>rii'  thii-  t-nytnv    to   the    radiator    iiea«ler>.       The   engine    i> 

,■    »tarH'M  ..hj\Uff;  -^orefl   in   tank~    lieinath    ihr    car.   wliich    nia\    be 

,> .  .v..  clinrsied    from   the    an\ihary   gas  »n,t;ine    >i  t    ■■r    fr^'in    the    main 

.Cv  •:;V.V';nipressur   lucateVl    at    the   rear   end   id'    the    main    engine    and 

'...^•'.-•■■tlireciiiri veil   from  the  crankshaft.      Tlu    main  ininprosor  ha>  a 

'  ,<»pu€}f\.i>'f  ;J4^i:-eii:^'itj  ttf/irvv-  nir  per   nnnnle. 

^y    :      The  inatH  geitenitor  is  «if  tlil;  ccniiinutating  pole  type  <lesigncd 
"■•''■;:•.     siuyUtlh    for  heavv  tr.-jrtic  work.      T'lu   entiri'  maciiiiie  is  enclosed 
.■!>rv''^.^vithin,  a  thre.e  arin  bracket   which  snp|„irt>  the  onter  bearini,'  of 
.  ■V/'  •;  ^.t'ht'  ■^pijivrat'.^r  arjulituri . 

:-"-'T::^:-  .  ;THy  iiv'<f>rs;  are  of  the  1m>.\  fraiiie.  comimitating  pole,  nil  kihri- 
.  ■ '^v'.  i^^t«d'tyi)i:.  kti6\;viT  irs:  sfaiida  <ieiural  ilUclric  -."05-600  volt  roo 
S-.    (.;.  .  Jnp.  rathvaV  Hiotor.';.  i   Ctirtem  to  the  motors  is  -npplied  throir.i'i 

-■  ^Mie:  i'ti^^ljiirny  gits. t^iij:*^;; .set  cv.u<i^s  .., ,(  a  three-c\ lindcr.  fonr 
; ..    ...  ;sm>feiv cycle,  vef^^^^^       typo  gas  engiiie.  the  center  cyliinkr  beni-^ 
"  ■-■!''?.it!jt^t} -iis.  'a  i  Ih     l.tghting    generator    i~    direct 

r?  coiimH'ted.  to-iliK  i>f  this  iiigiriV  is  -.imilar  1  • 

-  .    ^;^thAt-.-o^the   Hiain   eiigine.    with' tJK-  eNception   that   the   cylimlcrs 
•';4  ;  '-W^t^f/thc  iia\ing  tvtii  Catn  slyafi,;.,  I.nbricaiion  i- 

if;,  >VV^'^  t!?!^':^'^*^*'''^  ''^^^  tJie  hvc')  Utn^circnlati"n   be 

.^-^^^^M'}*  J;JJfai:iitaine(l-%  ;a>a«^^^  }>vnni».     \  :  tly  j^all  :gear::  drn  1  1 

'^^^^'/j^f)Vt^tnor  aclhig  V.i>.a  1»iill(>rH\    vahV  in  the  intake  pipe  fs  used 
,-•;'  \';^"n  :.itiaiHt'ai>i  a  c.i>ii>tatrt,  sjieifl  of  .'H«>'r,.p.  in.      riie.  coohng  svsteni 
; 'V.  •  ;•  :f«t!^^hiv  ein^iH<^,;|!i  Vthiv  ^a»^  fng»nc.   /I'jie-  air' 

', '"'  Vi  J>"'iip.  on  tliis  eiigirn.-  is  cajvahle  <>f  tUTivering  45  c«.  ft,  of  free  an- 
-    ''rijer  lIT^lll^l^.and  will^^^^^^^^^  to.  a  pressnre  of  90  lb- 

•:ii' iih^it-  lu'iniiitftv  piiftip  i.s  tised'lo  supply  air  for  >tai; 

ntii*- t■h<^  .nVjiiii  Wjjsiri^^  j*lle  if . pressnre  in  the, 

../.y,rHai»' 'rt^tr\Nijrs  haiWffrtiir^^  yas  engin*, , is.  , 

;■ -Vw,  ■stiirted.ljy:  hatjd.  'r';/''  ■.:-'-\[\^-:'^  ',.^.'  '::y '■:-'■' \  .  .,  J-^         ■■'■;. 

^^C'/.^:^.  •$5'^'^»l'!i^r'*V'iy^^  of  'Hu-  cab  hesitle 

•K'    .  K;"h»^  All  ih.e  coiitfj J.  air  brake,  .md  siijnal  appa-:  . 

.r  '/:f'RMUs  i^;  conveiuefitly  loca.te4l..at  this  point  and  so  arranged  that 
',:  t'...llj!t^ca:r  alitl  engine  may 'be.  cotrtr-dli^d  wiiliont  tlie  i.per.itrr  leav- 

.y.  •.->■' '•.^•\;0<K'-^^^^^^^^  of  these  car-   is  the   llexi?i"-'. 

C::V  .Vp^il'ly  .rrf\^A"  Power   isdehvereil  to   the  niotvr,'"   froni   the 

{;.^'::/niairi-!Bfem-^t:r(r  ihrottgJ^a  appear 

C  ^.'Jj-s^nce  to  ihose  iis<;tl:  hi.  ^trolley,  car  }vractJ(;ej  vOwcenttii-   with  t!ie> 
VV. vtjectri^i'al  eontroHer  h^^  it.  is  an  ait^  >tarfing  tlirot- 

-...•■•  tie  hantlU:.^.'^^  that  by  pre>-ing  ,1  le\er. 

*  '1  ;..'air.:far  siiartinji  th\:  engine^^  n  to  the  engine   dis 

'      "rribnting' valve  atl  the.- sanle   time   -i|>ening   the   throttle,      i'rovis 
../  :.V'n>areiuade.  however,  so  that  the  throttle  may  l)i   openeil  only 
•'■■■  '•':?^.fV  .«'■  ^^^^  prevetU    the    r;ichig    of    tlie    eni.:in<  .       Idu 

."•  \/;y»>»«i1<^:;!^aT'te<l  th^  Jiir  pre-stire  is  ciu  off  and  the  ilirottle  ..jeiied 
■;?. 'Vw'i'Itr.     It  is  not  ;povsibK.  t(>  admit  air  again  to  the  eniiine  with-... 
V.,i;"i'tH  returning  to  tile  initial  i-M.int,  thus  closing  the  throttK.      The 
-■•''V;-;.<hrt't^t-ion-  fif  th<>-'GaT,ni3^  in  a  manm  r  >iini]ar  to  tiiai 

■;   .V- .^thployert  <(n va  by    the    moving    of    the    rt  verging 

■;..?; yhaii«Jle.,.tJ^^as-.<'«gini^^^  ruinning  in  th ■■  sanie  flirection. 


The  brake  sy-tuii  consist^  of  -traiglit  ami  automatic  air   ■ 
au.xili.iry  liand  br.iki-,  the  haiKlks.  wiiicli  are  of  tile   l.indsf. 
1\  pe.  are   located   one   in   the   call  convenient  to   the  motor;';' 
one  on  tlu'  rear  platform.     The  air  gauges  are  I'^citeil  on  a  i>a.. 
iminediatily  in  front  <d'  the  oiicrator.  :     ' 

l-.lei-triciiy  i-  n-ed   for  lightiiiL'.  |)"\ver  beiny   -ni'plied   frtmi    ' 
Iigliling   generat<ir  (h"i\en  by   the  .-nixiiiary  gas  engine      Tlu  r 
a   \oltineter   on    tlu    panel    tomtlur    with    the   air   ,gauge>   an 
rheostat    liox    !•-    mounted    on    the   wall   of   the .  cab.   so   that 
oper.ator  may  regulate  the  lighting  voltage  as  desired.     Thert 
two  circuits,  one  on  each  side  of  the  car.  for  the  iia^setlger  . 
iiaggage  compartments,  with  an  addition.al  circuit  for  fan  ihot 

file  car  is  heated   liv  iiot   water  either  supplied   from   the  . 
engine    _iacket>    i<r    from    a    coal    fired    I'.aker    lu't    Water  .hea--.' 
iiicated   in    I  lie   corner  of  the  cab.    which   is   tired   from   the  ' 
.uage  ro, .ni.      l'ro\i>i(.ii   i-  made  .so  tli.it   hot  w.tter   fr'an  the 


luuiK  I'l.  \.\  ;    IN   .~i.vi..\u -lour  ;...\s.i-.ux  iKu    I  .iij.     .-■  •■.'.:-■ 

•hi'nter  may  b<-  ctrculatefl  thfoiijili  thl-  engine  jacVot'.  arid  r;!'' 
ators  to  |)Vi\ent   free/.iiig  on  coKl  nights  or during  layovers. 
^:^TIU>    gajM'JeMe   8tc,«r;ij<<:.  tartk    is   located   Jienyijth   :the    baggak; 
rriom.     (lasolcne  i-  su|i]tlied   i"  llie  tank  through  a   rtlKr  on  r' 
.outside  of   the  Car   with   suuabli-   siratner.N  .'uid  .i)hers.     Tlieri     ^ 
-hi- addition  .a  vent  ]>ipe  to  tlu    y''''>i.'-'--  •■■■^  i-'-^:'^^-:;-'-  ^  ^''^'i  ./r'r'  '!-':-'''^  'i-:'' 
;;■■ 'There   are   three   .iir   re-ervoir-,   lipc.iled    under  the-' car.  and' :■. 
arrangiil   th;it   the   air   taken    from   tlu-x    r<,>ervoirs  for   siartif  ,  ;. 
the  eiigire   does   not    drain   the  lir.ike   n -ervVcirs.     There, is  itlv" 
•a- r(.-»er\oir   fi^r  the  signal  .ind   warning   whistles.  ,^~-'-''..  ?•••.' -•";■ 

The  triuk>  .-ire  of  di.  -wim;  bol-ter  type,  the  frames  be?'j.>- 
of  boiKr  plate  >tiel  with  )iede-l;il  sho,v  ,,f  ca-t  iron.  The  JmiIs.IYX;;  ■ 
»)iriiigs  are  triple  ellijilic  ami  e(|nali/er  springs  triple  coll. '.'T-' .", 
wheel-  are  ,Ui  in.  in  diameter,  with  -t.nidard  .M.  C;  B.  irea<ls  af''.' 
llange-.  i-.ach  truck  ha-  a  wheel  liase  of  7  ftvv,  the.  pi.tal  \vhe;^  ;■ 
base  of  the  car  lieing  5S  ft.  6  in.  '■   .'   ■■"•.■    ...^  -i' ■--,.;:  : 


The  SciEXCKOF  .M  \.\.\(.k.\ik\i  is  m  a  very  ttndevclopcd  ifeti '" 
but  progress  is  being  made  and  anotlur  generation  or  two  AViiJ 
look   back   uiioii   the   method-  of  to-day   as  .exceedingly  crude.^v'. 
/'.lilt!  I    If  .llstyuc  /'t'/f.'v  ///(    Coiif/rrss  of  TrcIuuiUrgy.  Hnsi'i'^-y 
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NE\\    DFSIGN  LOCOMOTI\F  SAND  BOX 


-^lie   uiUristing    '..iiulinn    .ipparatii-    hcrcwiili    Illt^^trau<l    has 

I>itcntt.«l   l»\    ^aniiK  1    H     l)uiiiiiiij     until    r<.n.iitl\    tri\iliiitr 

(.iit.itnt.    <'l    tlK     \iiKrK.m    L<i(.<  nii  ti\t    Co     .it    I'lUrbun 

ind  hn>  for  its)  object  to  pro\ult  a  practical  arrans^cnicnt 

«■  n.h  \m11  hi.  Mib'»t  mti  ilK   proof  attini-t  the  band  ilouyinu.  nul 

«    ^,h  will    iNo  1)1    -.iiiipli    m  II  iiMriRtion  ai^l  ttipabk  of  heing^ 

r     W%    adapted   to    nu    huoniotnc 

Ins  spccifiiatioM   Mr    Diimnnj:  poiiu*;  out  that  the  sanding 

tj    "intui  toniiiK  ii!\    in  h-m    ri(|inrt^  tmstnit  .itttiition  in  order 

'      N<,(.p    it    111    propir    working    or<kr     ijuiuiimIK    bcLati'-c    the 

lints   uh<.rtl)\    tht    <and   i-^   kd    truni   tin    tio\  are   not  only 

nail  flume tcr   imt  r>f  umf<irm  dmuiiMoH  from  end  to  en<I, 


nid    hr^t   tajKr*-    down   to   it^   Mnalle^t   dianitlrr,   a*  at    (ii     ^i  > 
'lull  ixpaiKK    cixmy  its  lower  pnrt'on  {))  a  flariuj:  form    each 
Itu  iiM>   be   provK'id  w>tli    (   ri  n<>\able  cap   (k>    which  ptrnnt- 
ac<.os>  to  its  interior  t<»r  th'    pi.rpose  of  frccmg  |t  of  ckiggnig 
-and 

The  section  (c*  lias  the  tian^i-  (U  which  are  so  constructe*! 
that  when  the  scition  u  t  !•>  aTr.ingt'd  in  ^tr4,f|>cr  position  on  tht 
boikr  the  rtmi:es  will  he  -qnariK  ajj^miM  the  top,  an<l  will  »ctvc 
a-  t  nie  m-  lor  riveUiia  the  N(.<.tJon  to  the  boder  the  ri\t-t&  Um^j 
iiH  le  lied  It  (mi  Mil  inside  oi  tK  top  pirt  i^i  ot  M?eMt»>uloiiS 
jomiLd  with  a  luitfiitndnial  ri<lirv  i*\)  viho^e  *ides  inctine  tfoxxn- 
w  lrdl^  nid  merue  nnt^  the.  in-«uk  Mirfaee  o»i  whieh  the  ^.ind 
ini>,lu  revniHi  wlun  (<therwi^e  tiec  to  de-ieiul  I  lu  ^tction  (<l) 
lia->  it^  1<  wer  c<la<.  <»>t  iittnisi  nUo  a  rabbet  (p»  Jonned  in  the 
top  or  Kction   <t»:  Mnijlarl-v    this  Mctioji  h»#  a-  upper  €<3tee 


/ 


-     that    even    it    the    •«  md    be    petteUK    dr\     :t    lueks   and  eloqs 
'    'kr   the;   Mbratn  n   oi   tlic   nivnu        \ntntiou   i^  aNo   dirceted 
I     tht   tart   tint   when   i*  become <•  iKees«.ar\    to  ha"\«  ^access  to 
interior   of   sand  bo\e>,  as  ordm  inK    .iiranired,    tf  r   tkan 
>v  reptn-    nnub  time    nnd  I  mor  inr-t  Ic  exnended  on  work 
teh   is   tntiieh    louiyn    to   till'    prnn  iriU    it(|rinnn   attention 
riw   disad\antaf*ts    of   tht    present    smdum    apparatus    have 
I)  borne    jire  iniiuiitl\    in    mind   m    ihe*   ihw    destj^n     which    i- 
All    in    tie      It  n  iiii>  II  Miiji    driwmt:    in    li\e    dittereiit    \iews. 
'uirre    f  Iienu    i    Mew    Hi   tronl  ele\aiion    p  irtlv    in   section     the 
jlir  ot   a   be  'III   tue    beiUH   shown  m   xtrtual   section'    I  m    2 
\UW    in    -ide    elcN.ition    of   the    imi>ro\ed    s  mdms   apparitns 
~     \    I   xtrtieal  "^eetiond   \itw   o^t   tli     b  wei    poition  ot   one  of 
i  Kgs  of  tile    iiM'ir  'ns     and  I  is;s    4  and  5  \1ew5  illustrating 
ails 

Ihe  boiler  of  the  lot(moti\c  is  shown  at  /aT;  arrange*!  on 
b.ikr  ind  >-ti  ddliiu  the  s  ime  is  a  bifureate<l  bo\  <>r  cas 
"J  tb)  wliuli  111  i\  bi.  discnlKtl  111  detail  a-  t  dlows  It  etMii 
'V'^es  three  section-,  (e)  (d)  and  fc)  the  siclion  fc)  being 
le  biiurcatcd  portion  ot  the  box  or  casing,  the  section  (d)  its 
^Inulrieal  or  bod\  portion  ami  the  sutioii  *e)  its  dome  nr 
'■""cr  portion,  the  latter  having  the  Usnal  cap  (f>  which  mav 
^  rxnw)\t<l  for  ttie  pnriwKe  ot  iieimittmc  tin  bo\  or  \  isnig  to 
t  frlled  Jhe  sc(.ti  >n  <el  1-  •-nb  t  inti  ill\  exhndrieil  m  its  top 
■*ft   (jr)^  \p^x   „j   rt,  bottom    I  ir     n    i-    t   rnitd  as  two  tubular 


(<(>  liifiiis;  Into  I  riitbii  ii  1  1  -nu'l  m  the  top  s<tjT<tji  «e  »  Hk 
tiiiev  s<.H,tion-.  max  In  v  ii\ena  nlv  scfiir*d  tojfe|,Jn,r  bv  b\,l|s 
(  s.}  engaging  the   lun-   et  i   in  tiu    sfctmu'^  tc>  ami  ic\.     ' 

lo  the  botteim  ot  e  uh  kj  if  the  scctmn  tc»  i*>  liohtfj  a 
\x«i\e  ta-imi  (nt  the.  Irottoni  wall  e>t  e.uh  ktr  oikhi^  uU<?  tins 
\*il\e  casing,  whiclj  comprises  iwi^i  c«inj«<inmei  is  (\»  vtpa 
ratcet  b>  a  hori/ontal  v\alF  (Wi  into  which  ^s  tappetl  the  pipe 
<\  >  which  ic  ids  <lown  to  a  ul  disdwrge^  on  the  iraek  m  pn^pcr 
lelition  to  one  ot  the  drixiiu  wlietls  Ihe  x*or\  i/t  ie>rimtl  at 
tht  np[Kr  end  of  this  pipe  1-  eontrolkd  i>>  the  niAimilK  <i\t<-x 
attd  slide  \alve  (ii  which  iiiom^  on  tlie  wall  <  x\  1  when  acta 
ttcel  trom  tht  Cub  thrt  t  t,h  it^  bell  crank  k*\ci  (j)  fnkrumcd 
m  kg  (1h  01  the  casnm  tb»  1  bi-  Htter  niedianisin  torm* 
what  if.  commemh  known  i-  the  "haml  sandef "  Ffunl  the 
oppftMti  walls  of  the  comp  rrtnunt-  <\^  kud  the  pipe-«  <^J  whie-b 
eonneet  with  pii)e  (\^  and  into  whose,  il  irmg  iip]>cr  emds  (4^ 
(hschargt  the  cjtct«>r  tio^/k*.  <^>  which  are  simnbK  cenmected 
vMih  the  arr  stipplv,  this  itiechaniMn  forming  Ayliat  i»  known  as 
i     fmeninatie    smekr' 

Ihe  operation  ot  the  apparatus  will  Ire  tleafly  und<.rst«)ftd  by 
those  faraUiar  with  tht  art  without  descrqition  It  maj  be  Te- 
tnarkcd  however  that  the  improved  saiukr  th*tingui»he>  from 
thosi  at  present  m  use  and  possesses  certnin  .id\  mtaees  ,  ver 
them  which  mav  be  set  1<  r'h  a-  foUows  Owni!.  to  the  internal 
construelion  of  the  Ikiv  or  casing,  the  sand  will  stand  free  at 


S?  (hf,  ea'*^h  of  which  has  prcferablv  an  ellipntal  cross  section,      all  times  from  the  hiubt-t  level  (liertof  ck'ar  ^o  tiie  vahe  cas- 


356 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


September^  l<t:i. 


ing;  it  cannot  "pile"  in  the  portion  of  the  casing  which  is 
directly  over  the  boiler  because  of  the  ridge  (n),  and  the  hour- 
glass formation  of  each  of  its  legs,  taken  with  the  fact  that 
they  are  of  ample  inside  proportions,  will  prevent  the  sand 
from  clogging  therein  so  long  as  it  is  free  beneath  them.  The 
only  parts  of  the  mechanism  which  are  likely  to  clog  are  those 
which  depend  from  the  valve  casing,  and  the  valve  casing  being 
readily  detachable  from  the  legs  of  the  casing,  it  is  only  re- 
quired to  remove  the  valve  ca>ing  in  order  to  clear  the  pipes 
or  such   parts   as  may  become   clogged. 


LOCOMOTIVE  DRIVING  BOX  OF  NEW  DESIGN 


The  principal  objection  pertaining  to  the  locomotive  driving 
box  as  almost  imivcrsally  designed  lies  in  its  inaccessibility  to 
repairs.  Loose  crown  brasses  are  frequent,  and  are  often  al- 
lowed   to    run    loose,    as    their    removal    implies    dropping    the 


bearing  for  the  inside  leg  of  the  spring  saddle,  while  the  outsi  le 
portion  carries  the  outer  jedestal  flange  and  bearing.  Ea-h 
portion  or  body  carrying  the  inside  pedestal  flange,  and  t!ie 
other  portion,  forming  one  rigid  box.  There  are  three  lugs  n 
the  main  portion,  and  two  on  the  outside  one.  The  largest  >  ;  e 
is  cast  on  the  main  body  over  tlie  center  of  the  a.xle,  while 
the  other  two  are  placed  two  on  each  side,  one  at  the  top  :i:.,\ 
the  one  at  the  bottom  of  each  flange.  With  this  distributi  n 
and  the  size  given  the  lugs  they  arc  fully  able  to  withsta  d 
all  the  stresses  and  strains  to  which  they  will  be  subjected,  evn 
m  heavy  service. 

By  removing  the  load  from  the  top  of  the  box,  the  oir  r 
section  need  only  be  raised  vertically  the  height  of  the  Iul  , 
when  it  can  be  removed  by  moving  the  ir.ain  body  of  the  b  x 
toward  the  center  of  the  engine,  then  rotating  it  around  t  •• 
axle  and  dropping  it  down.  The  inner  section  can  then  .. 
removed  from  the  center  of  the  axle.  It  is  claimed  that  t.e 
time  required  for  moving  each  part  of  the  box.  after  the  weight 
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w  leels,  which  with  modern  power  becomes  quite  a  tedious  and  has  been  lifted,  averages  one-half  l.our,  and  for  replacing  tiieni 

Jajonous  operation,  even  when  up-to-date  facilities  are  at  hand.  the   same  time,  making  a  total  labor  of  one  Iiour  per  box,  or 

Vith  the  end  in  view  to  secure  an  acceptable  and  thoroughly  two   hours   per   pair,  as   against    from  ten   to   fifteen   hours  pc" 

practical    substitute    for   the   present    arrangement,    entirely    free  pair  with  the  ordinary  driving  box. 


from  the  latter's  objectionable  features,  H.  Henrickson,  one  of  The   line   drawing  and   photographs   clearly  indicate   the   coi! 

the  representatives  of  the  Edward  Smith  Co.,  of  Detroit,  Mich.,  struction.     It  will  be  noted  that  it  is  not  a  driving  box  with  ;i 

has  placed  on  the  market  through  the  latter  firm  an  entirely  new  removable  brass  as  might  appear  at  first  glance.     The  box  can 

design  which  is  attracting  considerable  attention.  be  applied  to  any  locomotive  without  any  change  in  the  shoes 

Tliis  new  bo.x  is  made  in  two  parts,  the  one  forming  the  main  or  wedges,  and  with  a  properly   fit  brass  the  latter  should  no'. 

portion    or   body    carrying  the   inside    pedestal    flange,   and   the  come  loose  until  worn  out. 


Skptember,  1911. 
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TOOL  FORBMBN'S  CONVENTION 


The  third  annual  convention  of  the  American  Railway  Tool 
Foremen's  Association  was  held  at  the  Wellington  Hotel,  Chi- 
cago, July  11-13.  VV.  H.  Bray,  N.  Y.,  X.  H.  &  H.  R.  R.,  New 
Haven,  Conn.,  president  of  the  association,  presided. 

Reports  of  committees  and  individual  papers  on  the  following 
subjects  were  presented  for  discussion :  Tool  room  equipment, 
grinding  wheels,  standardization  of  steel,  pneumatic  tools  and 
ai>pliances,  boiler  shop  tools,  making  of  drills,  dies  for  forging 
machines. 

B.  Hendrickson,  C.  &  N.  W.,  Chicago,  presented  the  paper 
on  "Tool  Room  Equipment,"  in  which  he  stated  that  the  proper 
lijcation  of  the  distributing  tool  room  should  be  in  the  center 
of  the  main  shop  with  a  counter  circumscribing  the  racks,  and 
there  should  be  openings  for  issuing  tools  opposite  the  racks 
holding  each  kind  of  tools  which  are  most  used.  The  tool  room 
for  repair  and  manufacture  he  recommended  be  located  in  a 
building  adjoining  the  machine  shop  and  presented  a  plan  with 
list  of  machine  tool  equipment  which  he  considered  to  be  ideal. 
In  discussing  the  arrangement  of  the  machines,  he  statetl  that 
care  should  be  taken  to  keep  the  grinders  away  from  the  lathes 
and  other  machines  having  exposed  wearing  surfaces  and  that 
all  machine  tools  should  be  motor  driven.  Benches  with  iron 
tnps  were  recommended. 

In  the  discussion  of  the  paper  considerable  objection  was 
made  to  the  recommendation  of  having  iron  tops  on  the  benches 
It  was  also  suggested  that  a  turret  lathe,  which  was  not  recom- 
mended by  Mr.  Hendrickson,  would  be  found  to  be  very  valu- 
able in  the  tool  room.  A  surface  grinder  was  also  recommenrled 
as  being  a  wise  addition  to  the  hst  given  by  the  author.  The 
making  of  taps  and  reamers  was  discussed  in  connection  with 
this  paper  and  E.  J.  McKernan,  A.  T.  &  S.  P.,  stated  that  it 
was  the  custom  on  that  road  to  allow  1/32  over  size  on  taps 
and  reamers  before  hardening,  this  being  found  to  be  sufficient 
to  permit  grinding  to  the  proper  size  after  they  were  hardened. 
The  pre-heating  of  carbon  steel  to  be  made  up  into  tools  was 
advised  by  another  member. 

On  the  subject  of  grinding  wheels,  H.  E.  Blackburn,  Eric 
R.  R.,  Dunmore,  Pa.,  presented  a  short  paper,  in  which  he 
strongly  recommended  the  use  of  soft  wheels,  stating  that  a 
wheel  of  from  40  to  60  grainy  would  suitably  grind  and  finish 
all  work  that  comes  to  the  tool  room.  He  also  recommended 
keeping  the  face  of  the  wheel  as  narrow  as  possible.  A  wheel 
that  works  well  on  large  work  does  not  as  a  rule  cut  well  on 
^rnall  work.  He  stated  that  the  operator  should  dress  and  true 
the  wheel  between  heavy  and  finishing  cuts.  Wheels  should  be 
trued  with  a  diamond  and  dressed  with  a  spur  cutter.  The  dis- 
cussion showed  that  other  members  had  found  the  soft  wheel 
to  be  preferable. 

In  a  paper  on  "Standardization  of  Steel,"  Henry  Otto,  A.  T. 
t\:  S.  F.,  strongly  advised  the  drawing  up  of  standards  for  steels 
suitable  to  the  manufacture  of  various  kinds  of  tools.  Dur- 
ing the  discussion  the  point  of  importance  of  the  heat  treatment 
of  the  steel  was  presented  and  a  large  number  of  members 
stated  that  they  were  using  high  speed  steel  for  practically  all 
tools  which  were  not  so  large  as  to  make  it  inadvisable  from 
the  cost  standpoint.  Mr.  McKernan  stated,  however,  that  for 
reamers  28^  in.  in  length  his  experience  was  that  carbon  steel 
was  better  suited  on  account  of  the  use  of  the  air  motor  with 
these  tools  in  the  hands  of  unskilled  labor.  He  suggested  the 
use  of  the  barium  chloride  process  for  hardening  wherever  it 
was  possible  to  use  it.  Other  members  stated  that  for  long 
reamers  carbon  steel  seemed  to  be  better  suited. 

A.  M.  Roberts,  B.  &  L.  E.,  Greenville,  presented  a  paper  on 
"Pneumatic  Tools  and  Appliances,"  in  which  were  illustrated 
and  described  a  number  of  tools,  principally  for  flue  work. 

On  the  subject  of  boiler  shop  tools  a  paper  was  presented 
consisting  largely  of  illustrations  and  descriptions  of  various 
tools  for  this  purpose,  one  being  shown  for  drilling  telltale 
holes  in  staybolts,  others  being  flue  scarfing  machines,  flue 
swedging  machines,  gauge  for  threading  staybolts  and  flanging 
machines. 


A  discussion  on  this  paper  brought  out  the  fact  that  it  is  very 
advisable  to  have  a  man  in  the  shop  whose  duties  it  is  to  oil 
and  oversee  the  use  of  all  air  motors,  air  hammers,  etc.  If  this 
is  not  done  it  has  been  found  that  motors  are  badly  mistreated 
and  are  soon  inoperative. 

Among  the  other  papers  the  one  by  J.  Martin,  C,  C,  C.  & 
bt.  L.,  Beach  Grove,  Ind.,  oil  "Making  Dies  for  Forging  Ma- 
chines" was  of  particular  interest  and  accorded  considerable 
discussion. 

Cast  steel  was  recommended  as  a  material  for  dies  of 
the  larger  size  and  high  carbon  steel  in  the  smaller  sizes.  Cast 
iron  had  not  been  found  satisfactory  for  this  use.  The  dies 
should  be  tempered,  but  if  too  large  for  this  should  be  case- 
hardened  on  the  face.  ■     ■  - 

Election  of  Officers. — The  following  officers  were  elected  for 
the  ensuing  year :  President.  E.  J.  McKernan,  \.  T.  &  S.  P., 
Topeka,  Kan.;  first  vice-president,  J.  Martin,  C,  C,  C.  &  St.  L., 
Beach  Grove,  Ind. ;  second  vice-president,  G.  W.  Jack,  I.  C 
R.  R.,  Chicago ;  third  vice-president.  A.  R.  Davis.  C.  of  G.  R.  R., 
Macon,  Ga.,  and  secretary-treasurer,  M.  H.  Bray,  X.  Y.,  X.  H. 
&  H.  R.  R.,  New  Haven.  Conn.  Executive  Committee — August 
Meitz,  chairman ;  \.  O.   Dollman  and  E.  R.  Purchase. 


AN  INGENIOUS  ROD  BOLT  PULLER 


CHICAGO  &  NORTHWESTERN  RY. 

The  accompanying  drawiiig  shows  a  very  interesting  and  ef- 
ficient device  for  removing  refractory  rod  bolts,  which  has  been 
found  to  be  far  superior  to  the  noisy  and  often  dangerous  can- 
non, which  many  shops  continue  to  employ  when  bolts  caimot 


h"'D 


be  started  with  a  sledge.  This  method  does  no  damage  to  the 
bolt  and  is  very  useful  in  roundhouses,  as  it  can  be  employed  at 
any  position  of  the  crank  pin. 

The  yoke  shown  should  be  made  of  machine  steel.  This  is 
placed  over  the  bolt  to  be  removed  and  the  key  inserted  in  the 
keyway.  The  hydraulic  jack  is  placed  on  top  of  the  key  and 
when  pressure  is  applied  the  piston  advances  against  the  bottom 
of  the  bolt.  .  .  V  V-:. 


Indicative  of  the  Efforts  of  the  Pennsylvani.\  Railroad  to 
economize  in  every  possible  way  is  a  general  notice  which 
has  just  been  issued  to  the  employes  of  the  Schuylkill  Division. 
Employes  are  told  what  it  would  mean  to  the  company  on  the 
Schuylkill  Division  alone  if  each  one  would  save  ten  cents  a 
day.  Enginemen  are  requested  to  be  careful  in  the  use  of  oil, 
firemen  in  the  use  of  coal  and  clerks  are  asked  to  economize 
in  the  use  of  stationery  and  by  avoiding  errors. 


The  More  Aluminium  an  aluminium-bronze  contains,  the 
softer  it  is  while  hot.  This  is  the  reverse  of  hardness  of  the 
cold  bronzes.  While  a  10  per  cent,  aluminium-bronze  is  much 
harder  than  a  4  per  cent,  bronze  while  cold,  it  is  very  much 
softer  while  hot,  and  can  be  rolled  hot  much  ecsier. 


:{js 
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THE  BUCK  EXTERNAL  THROTTLE  VALVE 


Particularly  in  the  case  of  locomotives  titted  with  superheat- 
ers, the  volume  tilled  with  steam  at  boiler  pressure  between  the 
throttle  valve  and  the  steam  chest  is  sufficient  to  make  quick 
control  of  starting  or  stopping,  especially  necessary  in  the  case 
of  slipping,  impossible.  To  overcome  this  trouble  as  well  as  to 
obtain  a  number  of  other  e(|ually  or  more  valuable  advantages, 
W.  I'".  Buck,  superintendent  of  motive  power,  Santa  Fe  system, 
has  designed  a  type  of  throttle  valve  which  is  located  outside 
the  bi)iler  shell  and  immediately  ajacent  to  the  steam  chests. 
A   patent   has  been   granted   covering   the   design. 

While  this  throttle  is  designed  primarily  for  use  with  loco- 
motives equipped  with  superheaters,  it  is  equally  applicable  to 
locomotives  using  saturated  steam,  and  is  suitable  for  the  de- 
signs of  superlieaters  arranged  for  either  high  or  low  degree 
of  superheat. 

A  general  view  of  the  throttle,  its  connections  and  applica- 
tion in  connection  with  a  Buck-Jacobs  superheater,  is  shown  by 
the  accompanying  illustration.  The  throttle  is  secured  beneath 
the  superheater  on  the  outside  the  boiler,  communicating  with 
it  by  means  of  a  hole  through  the  shell.  Above  the  super- 
heater is  a  connection  to  a  large  globe  valve,  and  this,  in  turn, 
is  connected  to  the  dome  by  an  outside  pipe.  Short  steam  pipes 
lead  from  the  throttle  to  the  cylinder  saddle  casting.  The  throt- 
tle is  operated  by  a  bell  crank  connected  with  a  reach  rod  lead- 
ing to  the  cab.  The  details  of  construction  arc  clearly  shov.n 
in  the  sectional  view. 

In  the  case  of  smoke  tube  superheaters,  saturated  steam  may 
be  led  to  the  superheater  header,  either  by  an  external  pipe  from 
the  dome,  or  by  the  usual  inside  dry  pipe.  From  the  header, 
superheated  steam  is  led  to  the  throttle  by  two  steam  pipes,  sim- 
ilar to  the  common   form  of  smokebox  steam  pipe. 

An  external  throttle  valve  is,  of  course,  readily  accessible  at 
all  times  for  inspection  and  repairs.  This  feature,  especially  in 
connection    with   the   outside   location   of   steam   pipes   and   c<n\- 


nections,  introduces  a  desirable  innovation  in  locomotive  prac- 
tice. It  places  the  joints  outside  of  the  boiler  shell  where  steam 
leaks  may  be  quickly  detected  and  where  repairs  may  be  made 
conveniently.  The  joints  are  removed  from  the  intense  heat  of 
the  smokebox  that  tends  to  cause  leaks,  and  in  the  event  of  a 
leak  the  steaming  qualities  of  the  locomotive  are  not  affected. 
With  steam  pipes  inside  of  the  smokebox,  leaks  interfere  with 
the   steaming  by  destroying  the  vacuum. 

The  accessibility  of  the  throttle  provides  many  advantages. 
While  the  boiler  is  under  steam  pressure  the  globe  valve  near 
the  dome  may  be  closed,  thus  shutting  off  steam  from  both  the 
throttle  and  the  superheater.  Repairs  to  these  may  then  be  made 
without  the  long  delay  incident  to  bhiwing  off  steam,  cooling 
boiler,  removing  dome  cap,  etc. 

Should  the  throttle  become  disconnected,  either  open  or  shut, 
it  i>  pnssible  to  got  at  it  promptly.      Temporary  repairs  may  be 


made  at  once  and  the  engine  proceed  with  its  train.     In  case 
such   an   accident   with   the   usual    form   of  thottle   it   would  ' 
necessary  to  kill  the  engine.     Furthermore,  there  is  no  stutii 
box,  gland  or  packing   for   throttle  rod  in   cab. 

Maintaining    steam    continually    in    the    superheater    provid 


further  advantage  in  protecting  the  superheater  and  joints  friy 
the  efifect  of  hot  gases.  With  steam  always  in  the  superheatt: 
the  metal  parts  will  not  be  burned  so  readily. 


0-8-8-0  TYPE  LOCOMOTIVE  WITH  SUPERHEATER 


DEL.\WAKE  &  HUDSON  COMPANY 


In   June   of    last   year   the    Delaware   &    Hudson    Co.    received 
from  the  American  Locomotive  Company  six  very  large  locomo 
tives  of  the  0-8-8-0  type,  which   were  very  fully  illustrated  anii 
described  on  page  207  of  the  June,  1910,  issue  of  this  journal. 

These  locomotives  were  put  into  service  on  an  18  mile  grade- 
between  Carbondale  and  Arrarat.  Pa.,  where  tiiey  have  sinc'> 
been  in  use.  Shortly  after  they  were  received  a  comparative 
coal  and  water  consumption  test  was  made  between  a  Malk-t 
and  two  heavy  c(jnsolidation  locomotives  that  had  previoush 
been  used  for  pushers  at  this  point.  The  results  of  this  test 
were  given  in  an  article  on  page  345  of  the  September,  1910. 
issue  of  this  journal,  and  showed  the  very  great  economy  "I 
the  Mallets  in  this  class  of  service.  The  coal  consumption  per 
i,(xx)  ton  miles  was  .349  ll)s.  for  the  consolidation  and  .196  lbs 
for  the  Mallet,  the  water  consumption,  total  over  the  division, 
being  12,644  gallons  for  the  const  lidation  and  9,205  for  tlu 
Mallet. 

Experience  with  these  locomoti\es  has  indicated  that  tht 
economy  .shown  in  the  test  has  been  continued  in  regular  scr 
vice,  and  this  company  is  now  receiving  four  more  locomotive- 
from  the  same  builders  which  are  practically  duplicates  of  th' 
first  order,  with  the  exception  that  they  have  been  equipped  with 
Schmidt  lire  tube  superheaters.  It  is  expected  that  a  compara 
tive  test  will  be  made  with  these  locomotives  after  they  hav^ 
been  in  service  a  short  time,  and  we  hope  to  be  able  to  present 
some   most   interesting   results   from   this  teries  in  a  later  issue 

Some  slight  change  has  been  made  in  the  valve  setting  on  thi 
locomotives  equipped  with  superheaters  as  follows:  The  higl 
pressure  steam  lap  has  been  reduced  from  i  1/16  to  1  in.,  the 
lead  of  3/16  and  exhaust  clearance  of  5/16  in.  being  the  same. 
On  the  low  pressure  valves  the  steam  lap  of  i  in.  is  the  same 
in  both  cases,  but  the  lead  has  been  increased  from  3/16  to  5/16 
in.  and  the  exhaust  clearance  increased  from   ',x  to  7/16  in. 
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1  he  application  of  the  superheater  has,  of  course,  changed 
the  boiler  construction  somewhat,  and  the  new  engines  have 
jO  2}4  in.  tubes  24  ft.  long,  as  compared  with  446  tubes  of  the 
>ame  diameter  and  length  in  the  non-superheater  engine.  Oflf- 
>aiing  this  ditterence,  !i(nve\er,  there  are  42  55/2-iii.  tubes  for 
tiie  superheater  elements,  making  the  total  evaporative  heating 
surface  of  the  superheater  engine  5,598  sq.  ft.,  as  compared  with 
^..629  sq.  ft.  in  the  former  design.  The  superheater  has  a  heat- 
y.'.'j,  surface  of  1,106  sq.  ft.,  and  if  we  consider  each  sq.  ft.  of 
ims  area  equivalent  to  \y>  sq.  ft.  of  boiler  heatuig  surface,  as 
tests  have  indicated  to  be  correct,  the  equivalent  heating  surface 
Mt   this  boiler   as  compared  with  the   other   is   1,257  sq.   ft. 

The  application  of  the  superheater  has  increased  the  total 
V  ciglit  of  the  engine  from  445,000  to  457,000  lbs.  The  same 
>ieam  pressure,  cylinders,  diameter  of  l)oiler  and  other  features 
;irc  used,  as  will  be  seen  by  reference  to  the  foUowmg  table  of 
ucneral  dimensions : 

GKXKRAL    DATA, 

i.^ugc .  .  .. 4.  ft.   b'A   in. 

.-kivicc .......  .... Freight 

I  uel  tractive  effort    (compound) .V)'i,'j'>i<  >\<i. 

Tractive    effort     (maximum ) 1?').C0'.)  lbs. 

U  eight    in    working    order    " 457,000  lbs. 

Weight     on     drivers     407,000  lbs. 

Weight   of  engine   and   tender   in    working  order.... 625.800  lbs. 

U  heel   base,    rigid    .  . . .  ^ 14    ft.    9    in. 

Wheel   base,   total ,40   ft.  2   in. 

Wheel  base,  engine  and  tender ..,,^......f$_ffc   7^   in. 

RATIOS.  ,■/'-■'■• '\   ■':-'U^''''.''"  :' '  "-'   ':^:--'/ 

Weight  on   drivers  -i-  tractive  effort ............>..,..,,..'.....       4,S4  ; 

Tractive  effort  x  diam.  drivers  -r-  equivalent  heating  surface 742.00 

Kvaporating  heating  surface  -=-  grate  area o5.9^ 

ITrcbox  heating  surface  -r-  total  lieating  surface  per  cent 6.32 

Weight  on  drivers  -H  total  heating  surface..................... .     82.00 

\  olume   equivalent   simple   cylinders   cu.    ft ,,......      26.00 

K(|tiivalcnt  heating  surface  -r-  vol.  cylinders , ....,..,,  279,00 

llrate   area   -H   vol.    cylinders ............;.....       3.85 

CYLINDERS,  :  !"•  ..;'■ 

Kitid , . . . ; . . :'.,  i ... , ... . . . . .;» . . .'~'. . . ,  Mellin     Comp. 

iiiameter  and  stroke    :    ... .\  ....,:.  ..,^6,  and  41:  X  88  in. 

V- ■•',:"  ■';7^\-'Y-  VALVES.  ^•- v''"'-.V.  !-.--..•  ^  \.'^- '  "■ 

Kitid   ri.    P.    .  •'•'v.^te'ja «  ^  »-i .'.  >  • ,  v* , .  • .....  '  >.. ....  -vv './..•  v.*  *-p- '^*y  *  f,,*/' '  •  ci^ton 

Kind    L;     t',     . .    i  ,■»,■•  iVi..-.  .•-,••»  ..  ■,...,. . . . .  .vi  1  i  -v..  f  ..••'•  i.  .'.Slide 

'.;.  WHEELS.    :  ,, 

I'riving.    dianiiter    over    tires     .......  i...,, ...,,...51  in. 

Driving    journals,    diameter    and    lengthh    .....,,.,,..,;...;  ..10    X    12  in, 

BOILER. 

Style ..,.,.....,  , Conical 

Working     pressure ,.. .  ,220  lbs. 

•  hitside    diameter    of    iirst    ring 90  ins. 

rirebox,    length   and   width    , 126    X    114  in. 

lubes,    number    and    outside    diameter     .,  ,270— 2}<i,    42 — 5^   in. 

lubes,    length :;-.. 24  ft. 

Heating     surface,     tubes     .,,,..,.;.. 5.245  sq.  ft. 

lieating    surface,    firebox     .....;. ...  .,  . ,  ,  .,^53  sq.   ft. 

I  leafing    surface,    total , , » . ... ,  .5,598  sq.  ft. 

Superheater    heating    surface .......,.,  ,l.li'}  s(|.  ft. 

'  irate    area ;.......,,  100  sq.  ft. 


ADVANTAGES  AND  DISADVANTAGES  OF  OIL   FUEL 
FOR  LOCOMOTIVES 


In  a  very  valuable  paper  presented  by  Eugene  Mc.\uliflfe  be- 
fore the  Railway  Fuel  Association  the  following  discussion  of 
oil  fuel  for  locomotives  appeared : 

llie  principal  advantages  incident  to  burning  oil  as  com- 
pared with  coal  can  be  summed  up  as  follows: 

f-  Cost. — This  item  depends  entirely  on  relative  price  at  mine 
«tnd  well  plus  freight  to  point  of  consumption.  In  computing 
freigiu  haul  tarifif  rates  must  govern  when  moved  over  foreign 
hues  the  actual  cost  of  moving  (not  including  what  is  known 
as  fi.xcd  charges)  ordinarily  used  in  computing  cost  over  home 
rails.  In  making  these  computations  the  fact  tliat  from  i.ooo 
to  1,500  pounds  of  oil  equal  2,coo  pounds  of  coal  must  be  taken 
into  account. 

2.  Decreased  cost  of  handling  oil  from  cars  to  engines  w  ith 
practically  no  loss  by  depreciation  due  to  such  handling,  all  coal 
Suffering  badly  in  passage  through  coaling  plants  of  whatever 
Jype. 


3.  The  losses  by  exaporation  suffered  by  coal  do  not  apply  to 
oil,  neither  does  loss  by  theft  in  transit  occur,  oil  reaching  en- 
gine tenders  unimpaired  ^jiis  to  quality  and  undiminishetl  m 
quantity. 

4.  Saving  of  time  at  terminals  and  increased  mileage  per  en- 
gine, it  being  unnecessary  to  cut  engines  out  for  lire  cleaning; 
the  oil  capacity  of  tender  approximating  150  per  c^it.Qf  that 
of  coal,  making  longer  runs  possible.  ■     .      ;.    . 

5.  Freedom  from  physical  failure  of  firemen  in  extreme  hot 
weather,  the  fireman's,  work  actually  lighter  than  that  of  the 
engineer. 

6.  .Stability  of  delivery,  oil  unaffected  by  labor  conditions 
which  has  made  the  production  of  coal  in  some  sections  so  un- 
certain as  to  necessitate  the  storage  of  immense  quantities  of 
coal  at  great  e.vpense,  this  condition  (Occurring  at  frequent  in- 
tervals    ■■    ■v'V  ;,',.>-/■;-;;■' f;-V'-V 

7.  Greater  cleanliness  in  handling  of  pas.seiiger  trains  with 
almost  absolute  immunity  from  right  of  way  fires,  saving  the 
cost   of  fire-guards,   reducing  also  claim  department   losses. 

The  drawbacks  to  the  use  of  oil  have  been  in  the  direction 
of  uncertain  supply.  The  expense  of  equipping  the  average 
locomotive  to  burn  oil  approximates  $800:  tlie  cost  of  con- 
structing steel  storage  tanks  of  large  capacity  approximates 
25  cents  per  barrel,  the  necessary  terminal  facilities,  however, 
cost  but  about  50  per  cent,  of  the  amount  required  to  handle 
coal,  coaling  facilities,  however,  usually  in  place,  the  oil  facili- 
ties when  installed  representing  a  duplication.  Frequently  be- 
fore the  producer  is  able  to  judge  his  production  sufficiently  well 
to  warrant  the  making  of  definite  contracts,  large  quantities  of 
'pot"  oil  nmst  be  sacrificed  for  want  of  storage  or  market  fa- 
cilities. .\fter  the  production  is  reasonably  well  determined, 
an  interval  of  time  is  necessary  to  transform  locomotives,  the<e 
factors  embarrassing  both  to  the  oil  producer  and  the  railroad 
consumer.  With  the  development  of  new  fields  and  the  pur- 
chase of  large  numbers  of  cars,  together  with  the  increased  in- 
stallation of  oil  burning  apparatus  this  condition  will  prove  less 
burdensome  in  the   future  than   in   the  past. 

The  relative  expense  of  oil  and  coal  as  a  locomotive  fuel  is 
a  subject  without  the  province  of  this  Association  to  discuss 
and  well  so,  inasmuch  as  any  road  contemplating  the  use  of 
oil  must  necessarily  test  the  grade  of  oil  or  residuum  it  expects 
to  burn  against  the  grade  of  coal  it  is  to  be  substituted  for. 
different  coals  grading  within  greater  extremes  than  do  oils, 
which,  if  proper  allowance  is  made  for  water  and  sediment  in 
the  case  of  crude  oil  purchases,  will  show  a  limited  variation 
in  the  number  of  British  Thermal  Units  per  pound  of  fuel. 
It  is,  however,  within  the  scope  of  this  Association  to  discuss 
the  possible  economies  to  be  effected  in  the  use  of  oil  and  in 
that  connection  it  is  the  writer's  opinion  that  actual  service  will 
not  show  the  same  results  when  figured  against  coal  that  a 
careful  test  will  evidence.  This  is  due  to  the  fact  that  with 
coal  the  physical  limitations  of  firemen  in  hard  service  plus  the 
ability  to  consume  a  certain  amount  of  coal  per  square  foot 
of  grate  surface  per  hour  are  factors  which  largely  determine 
the  position  of  the  reverse  lever  and  throttle  in  the  hands  of 
the  average  engineer.  Roughly  speaking,  with  the  oil  burner 
"the  crew  arc  due  at  the  next  town  when  they  whistle  off  from 
the  one  they  are  leaving,"  this  frequently  necessitating  the  un- 
merciful (to  the  fuel  bill)  use  of  notches  as  well  as  both  in- 
jectors :  the  temptation  is  great  and  usually,  except  when  trains 
are  right  on  time,  is  one  that  is  availed  of.  A  little  more  oil 
plus  a  slightly  wider  opening  of  the  steam  jet  reinforced  with 
a  few  quarts  of  sand,  will  usually  suflFice  to  answer  the  in- 
creased demand  of  the  reverse  lever  with  a  consequent  loss 
of  fuel  incident  to  the  failure  to  profit  by  the  expansive  use 
of  the  steam  in  the  locomotive  cylinder,  this  handling  respon- 
sible for  the  actual  ratio  running  higher  than  that  shown  by 
careful  tests.  Anotiicr  reason  for  the  excessive  consumption  -of 
cil  is  that  a  comparative  lack  of  engine  failures  for  steam  has 
resulted  in  a  weakness  in  the  element  of  supervision,  men  as 
well  as  mechanical  facilities  allowed  to  deteriorate  as  result 
of  the  comparative  freedom  from  failure  to  actually  deli\er 
the  train  on  time.      ^^V  ;  ^.  v- -  ^' '^'.^^v^t-^- ^;';, 
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There  is  no  doubt  but  what  the  traveling  public  is  becoming 
each  year  more  demanding  in  regard  to  the  ventilation  and  heat 
nig  of  passenger  cars,  and  in  view  of  the  policy  of  the  railroads 
to  not  only  comply  with  every  public  demand,  but  to  anticipate 
it  if  possible,  any  information  on  this  subject  is,  at  this  time, 
particularly  valuable.  The  experiments  made  by  Dr.  Crowder 
and  reported  by  him  to  the  American  Public  Health  Associatiou 
throw  considerable  new  light  on  the  subject  and  clear  up  :i 
number  of  heretofore  debatable  points.  A  liberal  abstract  of  his 
very  complete  and  extensive  report  will  be  found  on  page  369 
of  this  issue. 

In  considering  this  report  it  should  be  remembered  that  the 
results  quoted  apply  only  to  sleeping  cars,  and  while  he  con- 
cludes that  the  condition  in  these  cars  even  without  special 
ventilators  is  not  serious,  the  same  thing  would  not  apply  to 
ordinary  coaches  where  there  are  from  two  to  three  times  as 
many  passengers. 

The  main  object  of  the  experiments  was  to  determine  if  ven- 
tilation by  exhaustion  was  a  satisfactory  method  and  on  this 
feature  the  resuhs  are  very  conclusive.  The  difference  in  the 
carbonic  acid  content  of  the  air  in  cars  fitted  with  ventilators  as 
compared  with  those  using  only  open  deck  sash  was  very  marked 
and  there  seems  to  be  no  doubt  but  what  if  sufficient  ventilators 
of  this  type  are  applied  to  take  out  the  air  there  can  be  any 
desired  supply  of  fresh  air  for  passengers  obtained  in  any  type 
of  car. 

Dr.  Crowder  states  that  he  believes,  in  the  case  of  sleeping 
cars,  the  greatest  danger  to  public  health  is  found  in  overheat- 
ing and  recommends  that  careful  attention  be  given  to  the  matter 
of  closer  control  of  this  feature  so  that  the  supply  of  heat  can 
be  quickly  adapted  to  the  rapidly  changing  conditions  of  a  pas- 
senger car.  While  this  criticism  is  more  properly  applied  to 
sleeping  cars  than  to  coaches,  it  is  still  worthy  of  careful  atten- 
tion on  the  latter,  particularly  on  all  steel  equipment  where  the 
very  large  radiating  surface  required  for  severe  weather  will 
quickly  result  in  overheating  in  ordinary  weather  unless  ar- 
ranged  for  close  adjustment. 


APPRENTICESHIP  FOR  THE  FIREMAN 


Denotes  illustrated  article. 


Apprenticeship  courses  have  been  or  are  being  installed  on 
practically  all  the  more  progressive  railroads  and  the  question 
of  whether  they  pay  or  not,  at  first  so  frequent,  is  now  seldom 
heard.  There  is  no  doubt  in  the  mind  of  anyone  who  has  fol- 
lowed the  work  of  the  pioneers  that  they  are  profitable  in  a 
real  tangible  manner. 

This  being  so  in  the  case  of  apprentice  machinists,  boiler 
makers,  etc.,  what  might  be  expected  from  an  equally  serious 
attempt  at  training  locomotive  firemen?  These  men  have  it  in 
tneir  power  to  save  vast  sums  in  the  aggregate  if  they  are  prop- 
erly taught  to  do  it.  All  companies  claim  that  they  train  their 
firemen,  and  so  they  do  generally  in  about  the  same  way  they 
formerly  trained  their  apprentices  and  with  about  as  successful 
results.  Properly  trained  apprentices  have  proven  their  value 
and  firemen  trained  in  a  similar  serious  systematic  manner  will 
prove  much  more  valuable. 

In  a  paper  on  the  Railway  Fuel  Problem  before  the  Interna- 
tional Railway  Fuel  Association,  R.  Emerson  presents  some  sta- 
tistics on  the  cost  and  possible  savings  in  locomotive  fuel  which 
strikingly  illustrate  the  importance  of  the  subject.  He  states 
that  the  cost  of  railway  fuel  in  this  country  is  equal  to  a  tax 
of  three  cents  a  day,  or  two  per  cent,  of  his  wages,  for  every 
able-bodied  man  on  the  continent.  At  least  twenty  per  cent, 
of  this  can  be  saved,  which  would  mean  the  distribution  of  forty 
million  dollars  yearly  in  dividends— an  indirect  or  direct  con- 
tribution of  over  $2.00  to  the  income  of  every  family  in  the 
Union.  Mr.  Emerson  says  that  while  twenty  per  cent,  saving 
has  been  assumed,  his  experience  indicates  that  the  introduction 
of  a  comprehensive  and  eflfective  fuel  supervision  on  almost  any 
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vidividual  railroad  will  in  less  than  five  years  result  in  a  re- 
uiiction  of  between  thirty  and  forty  per  cent. 

Of  this  saving  it  is  claimed  that  nearly  one-half  can  be  made 
!,y  the  engine  crew.  In  the  necessary  instruction  to  bring  the 
i,(.st  results,  seventy-five  per  cent,  of  personal  individual  practi- 
cal instruction  on  the  road  and  twenty-five  per  cent,  of  academic 
,  r  general  instruction  is  recommended.  For  road  instruction 
I  r.c  instructor  to  fifty  engines  is  stated  to  give  good  results 

Among  a  number  of  other  very  sensible  suggestions  made  by 
.Mr.  Emerson  is  one  concerning  the  fuel  furnished  the  fireman, 
wliich,  while  not  new,  has  been  put  into  practice  in  very  few 
instances.  This  relates  to  screening  run-of-mine  coal  and 
,  liminating  all  slack,  which  if  no  profitable  use,  such  as  briquet- 
ting,  could  be  found,  it  will  pay  to  throw  away.  It  is  truth- 
fully said  that  it  seems  folly  to  decrease  by  some  five  to  twenty 
per  cent,  the  earning  power  of  a  train  merely  for  the  privilege 
of  making  the  fireman,  already  working  near  his  capacity  on 
the  larger  locomotives,  heave  through  the  firedoor  a  lot  of  dust 
of  doubtful,  if  not  absolutely  useless  and  deleterious  fuel  value. 

The  proper  training  of  firemen  would  teach  them  how  to  fire 
any  grade  or  quality  of  fuel  to  the  best  advantage  and  up  to 
the  point  where  physical  limitations  are  reached  it  would  make 
the  practice  of  screening  less  important,  but  where  both  are 
done  the  horse-power  of  the  fireman  will  reach  a  figure  that 
will  make  the  present  average  output  ridiculous. 


SUPERHEATING  AND  SMALL  LOCOMOTIVES 


Over  five  years  ago  it  was  pointed  out  in  these  columns  that 
ihe  superheater  appeared  to  ofifer  an  excellent  opportunity  for 
increasing  the  capacity  of  smaller  locomotives,  so  that  they 
n»ight  still  be  retained  in  a  service  which  had  grown  too  heavy 
ioT  them  in  their  present  condition. 

Taking  the  country  as  a  whole,  it  is  without  doubt  the  local 
trains  that  have  the  greatest  difficulty  in  maintaining  their  sched- 
ule and  it  is  often  here  that  the  greatest  demand  on  the  loco- 
motives is  made  for  short  periods.  In  an  attempt  to  keep  these 
very  important  trains  on  time  larger  locomotives  have  been 
assigned  to  this  service  until  it  is  not  unusual  to  see  trains 
which  are  absurdly  unbalanced  in  their  locomotve  power.  A 
recent  instance  noticed  which  illustrates  this  feature  was  a  train 
consisting  of  a  large  Pacific  type  locomotive,  which  with  its 
tender  weighed  about  190  tons,  and  four  light  cars,  a  baggage 
and  three  coaches,  that  with  their  load  would  hardly  total  to 
the  weight  of  the  locomotive  and  tender.  That  such  an  ar- 
rangement is  very  uneconomical  from  a  motive  power  depart- 
ment standpoint  is  undeniable,  and  in  fact  it  is  open  to  ques- 
tion if  the  train  was  not  uneconomical  from  every  standpoint. 

There  has  been  so  far  very  little  attention  given  to  the  super- 
heater in  this  service,  but  since  its  value  and  economy  are  be- 
connng  every  day  more  assured  it  would  seem  about  time  to  in- 
\'estigate  the  possibilities  of  keeping  the  smaller  and  lighter 
locomotives  with  their  comparative  low  cost  of  maintenance 
and  greater  reliability  in  local  service.  There  has  never  been 
a  better  or  more  satisfactory  locomotive  built,  up  to  the  limits 
of  their  capacity,  than  the  old  lo-wheelers,  or  the  American  type. 
Why  not  see  what  can  be  done  about  raising  the  limits  of  the 
capacity  and  retaining  the  many  advantages  of  these  locomo- 
tives? '■/■■','    ■■•••"  i 


SUGGESTION  FOR  RAILROAD  CLUBS 


At  the  last  convention  of  the  International  Railway  General 
Foremen's  Association,  through  the  absence  of  the  reports  from 
two  committees  and  the  merging  of  the  third  committee's  re- 
port, there  was  practically  but  one  subject  presented  for  dis- 
cussion. Contrary  to  what  might  have  been  expected,  this 
proved  to  be  a  most  valuable  meeting  for  all  in  attendance  and 
at  no  time  was  there  any  let-up  in  the  interest  or  scarcity  of 
^^pcakers.  In  fact,  it  was  found  that  five  active  sessions  were 
not  nearly  sufficient  to  exhaust  this  single  subject.  It  very  for- 
Umately  happened  that  the   subject  of  "How   Can    Shop   Fore- 


men Best  Promote  Efficiency?"  was  allotted  to  a  committee  of 
one,  T.  C.  Pickard,  who  gave  sufficient  time  and  thought  to  it 
to  fully  develop  its  phases,  which  he  presented  to  the  mem- 
bers in  the  form  of  a  series  of  definite  questions.  By  thus 
dividing  the  main  subject  into  its  component  parts  a  large 
amount  of  time  was  saved  to  the  meeting  and  the  members 
spoke  directly  upon  the  point  under  discussion,  resulting  in 
meetings  of  positive  value  and  clear-cut  ideas,  and  covering,  so 
far  as  the  time  available  permitted,  the  phases  discussed  in  the 
very  best  manner. 

It  is  probable  that  the  members  of  this  Association  in  atten- 
dance would  not  have  received  nearly  as  much  help  from  the 
convention  if  there  had  been  eight  or  ten  or  even  four  different 
primary  subjects  brought  up  for  discussion  as  they  did  from  a 
concentration  on  tliis  single  one.  The  thought  is  suggested  that 
some  of  the  railroad  clubs  could  adopt  this  idea  and  lay  out  a 
schedule  at  the  beginning  of  the  year  in  which  different  phases 
of  the  s^me  subject  would  be  brought  up  for  discussion  at  the 
various  meetings  during  the  jear,  so  that  at  the  end  of  the 
season  the  volume  of  its  proceedings  would  form  a  thesis  of 
unusual  value  on  the  subject  selected.  If  several  of  the  clubs 
followed  the  same  plan,  it  would  not  be  long  before  a  library 
of  the  various  club  proceedings  would  be  of  the  utmost  value. 
Furthermore,  railroad  men  throughout  the  country  who  had 
given  special  attention  to  the  subject  under  discussion  at  any 
of  the  various  clubs,  would  undoubtedly  make  every  effort  to 
attend  the  meetings.  Subjects  that  might  be  profitably  dis- 
cussed in  this  manner  could  include  fuel  economy,  shoo  de- 
sign and  arrangement,  locomotive  terminals,  organization  and 
many  other  si^nilar  large  problems  which  are  capable  of  clear 
subdivision. 


ASSIST  THE   COMMITTEES 


There  was  much  just  complaint  at  the  last  railway  mechaiiicai 
conventions  over  the  late  receipt  of  the  reports  of  connnittecs, 
making  it  in  many  cases  entirely  impossible  for  a  member  to 
become  even  generally  informed  on  their  contents.  Such  a  con- 
dition, of  course,  largely  defeats  the  object  of  the  associatioi 
particularly  so  in  the  case  of  the  Master  Mechanics'  Association. 

In  an  open  discussion  of  this  trouble  on  the  floor,  a  number  of 
explanations  and  suggestions  were  presented  which,  if  remem- 
bered and  followed  out,  will  probably  largely  correct  the  diffi- 
culty. It  was  pointed  out  that  the  by-laws  of  both  associations 
required  the  submission  of  all  committee  reports  by  April  i, 
which,  if  lived  up  to,  would  obviate  all  the  trouble.  It  was 
explained,  however,  that  in  many  cases,  in  spite  of  all  they 
could  do,  the  committees  were  not  able  to  get  the  information 
required  from  the  members  promptly  and  their  reports  would 
be  badly  delayed  from  that  cause.  Then  followed  the  explana- 
tion that  it  often  took  from  30  to  60  days,  or  even  longer,  ta 
obtain  the  information  requested  by  the  committee  and  the  re- 
quests were  not  sent  out  early  enough. 

The  lesson  from  the  whole  discussion  seemed  to  be  that  the 
committees  should  be  appointed  earlier,  should  get  down  to 
work  earlier  and  that  members  should  not  wait  for  requests  for 
information,  but  should  forward  to  the  committees  anything 
pertaining  to   their  subject   which   came   to  their  attention. 

In  accordance  with  this,  the  executive  committees  of  both 
associations  have  shown  their  desire  to  do  their  share  and  have 
already  met  and  selected  the  committees  for  next  year's  work 
and  have  sent  them  out  for  publication.  (See  page  375  of  this 
issue.)  It  is  now  up  to  the  committees,  and  especially  to  the 
members,  to  do  as  well.  The  subjects  to  be  discussed  are  now 
known,  the  names  of  the  members  of  the  committees  are  avail- 
able and  it  is  the  duty  of  every  member  of  the  association  to 
promptly  notify  some  one  of  the  committees  of  anything  which 
he  believes  they  would  be  interested  in.  Don't  wait  for  the  re- 
ceipt of  a  list  of  specific  questions.  The  committees  are  entitled 
to  the  voluntary  assistance  of  every  member  and  should,  in  fact 
must,  have  it  if  the  best  results  are  to  be  obtained.  If  you  don't 
give  this  assistance  you  have  no  right  to  complain  at  the  late- 
ness of  the  reports.    •;      .:  /  ^; 
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AN  UNUSUAL  TYPE  OF  FLAT  GAR 


A  very  interesting  example  of  a  foreign  l)uilt  long  flat  car 
has  recently  been  turned  out  from  the  works  of  Usines  et 
Acieries  Leonard-Goit,  of  Marchienne  au-Pont,  Lklgium,  for  the 
North  Belgium  Railway.  In  addition  to  its  exceptional  length, 
83  ft.  over  buffers,  it  embodies  several  distinctive  and  ingenious 
feature^  in  construction  so  entirely  at  variance  with  American 
ideas  which  prevail  ni  the  design  of  long  hallow  cars  that  it 
becomes   entitled   to  more   than   a   passing  mention. 

Although  tiie  car  is  79  ft.  4^:4  in.  over  end  sills,  a  most  un- 
usual dimension  in  the  practice  of  any  country,  it  will  still  be 
noted  that  the  longitudinal  sills  are  extremely  light  in  appear- 
ance, and  if  the  usual  construction  were  followed,  would  cer- 
tainly indicate  the  prosiM?ct  of  an  early  sagging  of  serious  pro- 
portions. These,  how  ever,  consist  of  two  series  of  channel  sec- 
tion girders  placed  liack  t:)  liack,  each  measurirg   \>l/4  x  3%  in. 


of  five  as  shown.    Tlic  cables  have  diameters  of  ^4  in.,  ifg  in.,  an. 
i.>8  in.,  and  are  constructed  on  a   spiral   system.     Their  tensile 
strength  is  76.2  tons  per  square  inch,  so  that  the  resistance  t' 
rupture  is   largely   in   excess  of   the   usual   factor   of   safety  re 
quired  in  ordinarj-  service. 

The  detail  drawings  of  the  arrangement  of  the  struts  and  the 
cable    "anchorage"    show   clearly   the   means   employed  to   firmly 
secure  the   latter  against   any  possibility   of   slip.     Each  end  ot 
the  cable  is   firmly  held  on   its   respective  platform   in   a  hollow 
conical  piece  of  steel   (a),  inside  which  the  cable  strands,  hav 
ing   been   unraveled   and   twisted  back   on   their   ends,   are   em- 
bedded in  white  metal.     This  piece  (a)   is  for  part  of  its  lengtl 
cut   with  a   screw   thread  to   engage   in  a   cap    (b)    which   abut- 
against  one   of  the   distance  pieces  of   the   longitudinal   sills  or 
girders;  this  distance  piece,  l)eing  bolted  between  the  two  mem 
bers  constitutes  an  effective  anchorage  for  the  cable.     Any  de 
sired  strain  on  the  cable  is  effected  by  screwing  the  cap  to  thr 
left  or  right,  tlie  cable  being  prevented  from  twisting  with  tlic 


VXLSUALr.V     I.ONC,     Kl.  AT    CAR     WITH     CADLK    TRUSSES. 


Ihe  two  members  composing  one  girder  are  held  about  2  in. 
apart  by  distance  pieces  at  intervals  of  4  ft.  11  1/16  in.  The 
two  principal  girders  or  longitudinal  sills,  wliicli  are  4  ft.  634 
in.  apart,  are  firmly  braced  together  by  cross  braces,  placed  at 
intervals  of  g  ft.  lO.^  in.,  the  bracing  being  strengthened  by 
gussets.  The  battens  composing  the  platform  assist  in  giving 
transverse  strength,  and  this  is  claimed,  despite  the  oddity  of 
the  general  arrangement,  to  be  more  than  ample  for  the  re- 
quirements of   the   service. 

As  regards  vertical  strength  the  dimensions  of  the  girders 
given  afford  no  measure  of  this  factor.  Tne  girders,  in  fact, 
constitute  the  compression  members  of  a  truss,  the  tension  mem- 


cap  by  the  square  portion  of  (a),  which  fits  loosely  in  the  upper 
casting  of   the   distance   plate. 

The  design  of  the  struts  over  which  the  cables  are  stretchel 
is  also  shown  in  the  drawing  referred  to.  Their  upper  encK 
are  hinged  to  accommodate  movements  of  the  cable,  and  in 
order  to  prevent  them  from  slipping,  and  so  releasing  the  ten 
sion.  They  are  "stopped"  at  the  proper  angle  by  means  of 
the  heel  pieces  (c)  which  abut  against  them  on  either  side. 
The  piece  (c)  encloses  the  cable,  and  terminates  in  a  long 
thin  cone,  saw-cut  in  four  places,  over  which  a  sleeve  fits,  and 
is  screwed  to  the  heel  piece  as  shown.  This  sleeve  serves  to 
lighten   the  cone  on   the   cable,  and   so  gives   a   strong  grip   on 


Jill  x-'-^*''—tr' 


/o-?- 


-39  Oi 

-79Qi" 

diO- 


ELEVATION     AND    PLAN,    SHOWING     FRAME    COXSTRUCTION. 


bers  of  which  consist  solely  of  a  steel  wire  cable.  These  latter, 
in  their  function  as  truss  rods,  constitute  the  most  novel  feature 
m  connection  with  the  car.  At  first  glance  they  would  sug- 
gest an  extremely  questionable  arrangement  for  resisting  de- 
flection, but  a  careful  examination  of  the  accompanying  illustra- 
tions will  show  that  the  scheme  in  its  assembled  entirety  em- 
bodies a  decided  factor  of  strength  which  is  not  apparent  at  a 
casual   examination.         • 

In  the  car  under  cotisideration  there  are  three  different 
strengths  of  cable  employed  for  the  three  separate  series  of 
bracings.  In  cars  of  the  same  load  capacity.  i)ut  having  a  length 
over  end  sills  i>f  60  ft.  8-)4  >"•■  only  three  strnts  are  used  instead 


the  latter.  Each  pair  of  struts  is  held  together  transversely  by 
means  of  a  cast  steel  cross  bar  which  helps  to  give  rigidity  to 
the  whole  structure. 

Another  and  practically  as  important  a  feature  of  this  car 
is  the  system  of  buffing  adopted.  It  is  well  known  that  the 
use  of  rolling  stock  having  great  variations  of  length  consti- 
tutes a  source  of  difficulty  and  danger  when  employed  indis- 
criminately on  sharp  curves,  owing  to  the  locking  of  the  buff- 
ers, and  it  is  obvious  that  a  car  of  such  exceptional  length  could 
not  be  expected  to  work  safely  with  one  of  the  usual  foreign 
four-wheel  type.  Accordingly  a  system  of  radial  buffers  has 
been  introduced  as  shown   in  the  drawing  in  plan   and  section 
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of  that  part.     This  construction  is  as  follows:  To  each  end  of  to  which   reference  is  made,   and  in   order   to   support  the   sills 

the  truck  a  slide  block   (d),  made  in  the  form  of  an  arc  of  a  from   breakage,    cast    steel    buttresses    (i.)    are    bolted    to    their 

circle,  having  its  center  at  the  center  of  the  truck  center  pin,  outside   faces  ■i^:!;>- 

is   attached   by   plates  riveted  to   the   longitudinal   sills     A  cast  It  will  be  noted  in  a  study  of  this  very  interesting  car  that 

steel   sector    (e),   carrying   the   drawbar   and   bufifing   apparatus,  it  embodies  an  absolute  departure  in  practically  all  details  from 

rests  on  this  slide  block,  and  bears  on  it  by  eight  rollers,  which  accepted  ideas  in  this  country,  and  its  unique  construction  will 


t"^ 


ARR.W'GEMEXT    OF    RAni.M.    BUFFERS. 

assist  in  reducing  friction.  The  section  (e)  is  controlled  by 
a  fork  (f)  leading  from  the  truck  center  pin  which  passes 
through  a  guide  collar  (g)  placed  at  the  end  of  the  truck. 

Under  these  conditions,  when  the  car  encounters  a  curve,  the 
truck,  guided  by  its  wheels  on  the  rails,  pulls  with  the  fork  (f), 
and  this  by  means  of  the  two  pins  (h)  swings  the  whole  buff- 
ing apparatus  to  one  side  or  the  other,  independently  of  the 
car  itself.  On  sharp  curves  the  buffers  are  swung  quite  out- 
side the   line  of  longitudinal   sills,  as   shown  in   the  illustration 


DET.AILS    OF    STRUTS    .^^'n   C.\BI.E    .\Xl  HOR.\(,E. 


scarcely  carrj-  any  particular  appeal.  Honest  workmanship  with 
adequate  inspection  might  attain  the  ends  desired,  but  a  mere 
casual  study  of  the  various  features  which  have  been  described 
must  convince  that  the  opportunity,  or  the  liability,  to  turn  out 
poor  work  is  too  much  in  evidence  to  popularize  the  design. 
The  weight  of  this  80,000  lbs.  capacity  car  is  only  16  tons,  a 
saving  of  about  six  tons  as  compared  with  other  flat  cars  of 
similar  capacity,  and  the  claim  is  advanced  that  this  rather 
startling  method  of  construction  gives  far  greater  strength 
on  the   smaller  total   weight. 


Measurement   of  Steam   Discharge   in  Locomotive   Pop- Valves 


RECORD    OF    EL.\BORATE    TESTS    MADE    AT    THE      MASSACHUSETTS      INSTITUTE     OF     TECHNOLOGY 
WHICH    AFFORD    THE    MOST   COMPLETE    AND     RELIABLE    DATA    TO    BE    GATHERED    ON    THIS 

IMPORTANT    SUBJECT.        .      -  ; 


Somewhat  over  a  year  ago  Edward  F.  Miller,  Professor  of 
Steam  Engineering  at  the  Massachusetts  Institute  of  Technology, 
was  commissioned  by  the  Crosby  Steam  Gage  and  Valve  Co. 
to  undertake  an  exhaustive  test  of  the  steam  discharge  afforded 
by  the  Crosby  muffled  locomotive  pop  safety  valves.  Primarily 
the  object  was  to  determine  with  absolute  certainty  how  much 
steam  these  appliances  will  discharge,  and  how  they  will  relieve 
a  l)oiler  and  the  work  was  carried  on  at  the  Massachusetts  Insti- 
tute because  no  commercial  plant  was  found  where  the  large 
steam  supply  could  be  uniformly  maintained  under  absolute 
control. 

Every  precaution  that  the  best  engineering  experience,  skill 
and  foresight  could  suggest  was  observed  to  avoid  errors.  All 
tlie  readings  and  measurements  were  made  by  Professor  Miller 
Porsonallj-,  and  the  results  can  be  accepted  with  confidence. 
The  report  as  he  has  submitted  it  has  been  published  by  the 
Crosby  firm  because  of  its  scientific  importance  and  mterest  to 
tlie  engineering  world.  The  effect  of  slight  changes  of  orifice 
form  and  proportion  in  greatly  increasing  the  steam  discharge  is 
clearly  demonstrated.  The  report  which  will  repay  a  careful 
analysis  follows  practically  in  full: 

In  all  of  these  tests  the  valves  were  without  springs  and  were 
-'^ct  at  a  definite  distance  from  their  seats  and  held  there  rigidly 


during  the  tests.  In  order  to  avoid  unequal  expansion,  the 
metal  of  the  valve  body  and  of  the  spindle  was  made  the  same. 
By  reference  to  the  drawing  it  will  be  seen  that  the  spring  was 
replaced  by  a  spindle  attached  rigidly  to  the  valve.  This  spindle 
extended  through  the  top  of  the  valve,  and  carried  at  its  free 
end  a  pointer  traveling  over  a  graduated  cylinder.  The  lower 
part  of  the  spindle  was  threaded  near  the  valve  with  a  20 
thread.  The  graduated  cylinder  at  the  top  was  divided  into  five 
parts,  each  part   representing  i-ioo  in. 

A  motion  of  the  pointer  of  approximately  one  inch  corre- 
sponded to  o.oi  in.  lift  of  the  valve  from  its  seat.  Tests  on  the 
3  in.  valves  were  run  with  lifts  set  at  o.io,  0.08,  0.05  and  0.02  in. 
Tests  on  the  3H  in.  valves  were  run  with  lifts  set  at  0.08,  0.05 
and  0.02  in.  These  valves  were  connected  with  the  boilers 
through  a  line  of  5  in.  pipe,  into  which  two  Babcock  and  Wilcox 
boilers  of  500  boiler  horsepower  discharged.  The  5  in.  pipe 
connected  with  a  10  foot  length  of  10  in.  pipe,  on  the  end  of 
which  was  a  blank  flange  2  in.  thick,  to  which  the  safety  valve 
was  bolted.  This  flange  was  bored  on  the  bottom  with  a  hole 
considerably  larger  than  the  inlet  to  the  valve.  The  entrance 
edge  of  this  hole  was  rounded  with  a  curve  of  on<  inch  radius. 
On  the  other  side  of  this  blank  flange,  and  enclosing  the  safety 
valve,  was  a  10  in.  fianged  tee.    The  outlet  of  the  tee  led  to  the 
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condenser.  The  end  of  the  tee  on  the  straight  run  was  covered 
with  a  blank  flange.  Between  runs  this  blank  flange  on  the  end 
of  the  tee  was  removed,  and  the  setting  of  the  valve  changed. 
After  each  run  the  valve  was  examined  to  see  if  it  had  moved 
from  its  previous  setting. 

The  steam  passing  through  the  valve  was  condensed  in  a  sur- 
face condenser  which  was  tested  immediately  before  and  imme- 
diately after  each  test  for  tightness.  The  condenser  was  found 
to  be  absolutely  tight.  In  every  case  the  outer  muftler  casing 
was  screwed  down  to  its  lowest  position.  The  steam  was  led 
from  the  boiler  through   a   small  separator  in  the  boiler  room, 


difference  of  about  one  inch  is  required  ordinarily  to  make  this 
float  operate.  An  inch  difference  in  level  in  the  hot  well  means 
an  error  of  9  pounds  of  water.  The  different  results  are 
appended  to  the  report  in  tabular  form.     The  different  tests  on 


VALVE    ARRANT.EI)     FOR    TEST. 

then  through  a  second  separator  located  about  20  ft.  from  the 
safety  valve.  A  calorimeter  was  attached  to  the  10  in.  pipe 
about  8  ft.  from  the  safety  valve,  and  the  quality  of  the  steam 
determined.  In  all  of  the  tests  the  steam  was  practically  dry. 
To  see  whether  or  not  there  was  any  pressure  in  the  muffler, 
a  copper  pipe  was  connected  and  led  outside  of  the  10  in.  tee, 
and  a  low  pressure  gage  attached.  In  no  case  was  there  any 
pressure  shown  by  this  gage. 

The  boiler  gage  used  was  a  Crosby  standard  test  gage  at- 
tached to  the  10  in.  pipe.  In  nearly  all  of  the  tests  the  gage 
was  read  at  one  minute  intervals.  The  pressures  given  in  the 
tables  are  the  average  of  five  readings.  The  pressure  coming 
on  the  valve  tends  to  make  the  opening  through  the  valve  greater 
than  the  "lift  as  set,"  due  to  the  yielding  of  the  metal.  To  deter- 
mine this  yielding,  the  valves  were  placed  in  a  small  Riehle 
testing  machine,  and  a  load  equal  to  the  steam  pressure  on  the 
bottom  of  the  valve  applied  to  the  valve.  The  additional  open- 
ing due  to  this  yielding  was  determined  by  micrometer  measure- 
ments.   The  tank  weights  as  taken  are  given  in  every  case. 

All  tests  with  low  lifts  were  made  at  least  sixty  minutes  long 
to  minimize  any  error  due  to  difference  of  level  in  the  hot  well 
under  the  condenser.  The  condensed  steam  is  pumped  out  of 
the  hot  well  by  a  pump  operated  through  a  float  and  valve.     A 


VAI.VE    SHOWING    ROUNDING    OF    SEAT. 

one  valve  have  been  reduced  to  a  common  pressure  by  assuming 
the  discharge  through  a  given  orifice  to  be  proportional  to  the 
absolute  boiler  pressures.  For  such  small  variations  in  pressure 
as  there  were  in  these  tests  these  assumptions  can  introduce  no 
err«r. 

The  lift  of  the  valves  could  be  set  with  an  accuracy  as  great 


K.Nl.AKCiEl)    VIEW     OK    \AIAK     SKAT. 

as  that  of  the  jo  thread  screw.  As  the  total  motion  was  only 
i-io  in.,  it  is  probable  that  the  error  from  this  source  is  not 
over  half  a  thousandth  of  an  inch.  The  difference  in  expansior» 
due  to  temperature  between  the  body  of  the  valve  and  the  valve 
and  its  spindle  was  obviated  in  all  cases  by  making  these  metals 
the  same.  Furthermore,  in  testing  the  valves,  the  adjustments 
and  settings  were  always  made  while  the  valves  were  hot,  prac- 
tically at  the  temperature  of  the  valves  during  a  test. 

The  additional  lift,  due  to  the  yielding  of  the  metal  due  to 
the  steam  pressure  on  the  under  side  of  the  valve,  was  deter- 
mined in  the  case  of  each  valve.  The  movement  of  the  valve 
with  reference  to  its  seat  was  measured  by  a  micrometer  caliper. 
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Different  sets  of  readings  on  any  valve  varied  0.0005  i"-,  and  the 
results  are  liable  to  be  in  error  by  this  amount.  It  is  probable 
that,  considering  all  of  the  errors  in  determining  the  total  lift 
of  the  valve,  the  result  is  good  to  about  o.ooi  in.  The  condenser 
in  which  the  steam  was  condensed  was  an  Alberger  bottom  inflow 
surface  condenser  with  hot  well  at  the  bottom.  Besides  the 
regular  drain  to  the  hot  well  there  were  additional  drains  of  4 
in.  pipe,  one  from  each  end  of  the  condenser  to  the  hot  well. 
The  level  in  the  hot  well  varied  about  one  incli,  which  corre- 
sponds to  about  9  pounds  of  steam.  Each  weighing  of  a  tank 
empty  as  a  tank  full  is  good  to  yi  lb.  In  the  runs  with  0.008 
and  o.io  in.  lift,  if  all  errors  in  weighing  are  assumed  to  be 
cumulative  and  an  error  of  one  inch  in  the  level  in  the  hot  well 
be  also  considered,  the  maximum  error  is  15  lbs.  The  probable 
error  is  less  than  this,  but  even  this  is  a  small  percentage  of 
the  total. 

In  the  case  of  0.02  in.  lift  the  ma.ximum  possible  error  due 
to  all   sources  would  be   12  lbs.,   and   for   the   verv  worst  case 


Lift  of  valve  a.s  set  .    .    . 

.02 

.05                 .08 

.10 

Total  lift,  including 
yielding  of  metal    . 

.0247 

.0547 

.0847 

.1047 

i'ounds  discharged  per 
hour 

3. 300 

7,2.50 

10,414 

12,442 

IJoiler  pres.sure  (gage)    . 

209.0 

205.S             201.3 

198.3 

Pounds  discharged   per 
liour,  reduced  to  200 
pounds  gage    .... 

3,178 

7,059 

10,352 

12,.542 

Pounds   discharged   per 
minute,     reduced    to 
200  pounds  gage     .    . 

52.9 

117.7 

172.5 

209.0 

As  these  valves  are  intended  primarily  for  railroad  service, 
it  is  of  considerable  interest  to  make  some  calculations  to  show 
what  these  figures  mean  in  discharge  capacity  as  applied  to 
their  use  on  locomotives.  Having  now  further  e.vact  determina- 
tions of  the  safety-valve  discharge,  free  from  any  elements  of 
uncertainty  and  requiring  no  estimates  of  probable  perform- 
ance, it  is  possible  to  arrive  at  fairly  reliable  results,  since  the 
steaming  capacity  of  various  locomotives  is  known  to  a  very 
satisfactory  degree  of  accuracy.* 

Professor  Miller  found  by  experiment  that  it  was  not  prac- 
ticable to  eliminate  the  effect  of  the  stress  of  the  steam  pres- 
sure against  the  face  of  the  disc  while  the  valve  was  discharg- 
ing. By  careful  measurement,  as  shown  in  his  report,  this  thrust 
was  determined  to  be  0.0047  of  an  inch  in  the  3-inch  valves  and 
0.0051  of  an  inch  in  the  3K'-inch  valves,  and  he  reckoned  the 
actual  seat  opening  as  tnis  much  more  than  the  apparent  lift  of 
the  disc  indicated  on  the  micrometer  spindle.  This  strain  of  the 
parts  was  thus  measurable,  even  though  effort  had  beer,  made  to 


3-INCH   CROSBY   MUFFLED   LOCO.MOTI\'E   POP  SAFETY 

VALVE  '  r 

Flat  Se.\t  (Rou.xded  Edge),  V.^lve  .m.\rked  "O" 


3-INCH   CROSBY   MUBFLED   LOCOMOTIVE   POP   SAFETY 

•."■vV-;c-:v--^  VALVE 

Fl.\t  Se.\t  (Square  Edge),  Valve  marked  "J" 


Lift  of  valve  as  set    ,  ■ . 

Total  lift,  including 
j'ielding  of  metal    .    . 

Pounds  discharged  per 
hour     

Boiler  pressure  (gage)   . 

Pounds  discharged  i>er 
hour,  reduced  to  200 
pounds  gage    .... 

Pounds  discharged  per 
minute,  reduced  to 
2(X)  pounds  gage    *.  , 


.08  .10 

.0847  .1047 


9,342  11,222 


201.5 


154.6 


201.0 


11,170 


186.2 


3}'2-INCH  CROSBY  MUFFLED  LOCOMOTIVE  POP  SAFETY 

VALVE 

Flat  SfcAT  (Rouxded  Edge),  Valve  warked  "B" 


Lift  of  valve  as  set 

Total  lift,  including  yielding  of  metal 

Pounds  discharged  per  hour      .    . 

Boiler  pressure  (gage) 

Pounds  discharged  per  hour,  reduced 
to  200  pounds  gage 

Pounds  discharged  per  minute,  re- 
duced to  200  pounds  gage     .    .    . 


.02 
.0251 
3,989 
209.2 


3.825 
63.7 


.05 
.0551 

8,482 
202.7 

8.377 

139.6 


.08 
.0851 
12,172 
199.5 

.12,201 

203.4 


3f$-INCH  CROSBY  MUFFLED  LOCOMOTIVE  POP  SAFETY 

VALVE 

Flat  Se.vt  (Square  Edge),  Valve  marked  "A" 


Lift  of  valve  as  set      .02 

Total  lift .  including  yielding  of  metal  .0251 

Pounds  discharged  per  hour     .    .    .     3,688 

Boiler  pressure  (gage) 212.5 

Pounds  discharged  per  hour,  reduced  ! 

to  200  pounds  gage :  3,485 

Pounds  di.s'charged  per  minute,  re-.] 

dueed  to  200  jwunds  gage  J  ;;   fv.  J;.-  jMfit: .  " 


.05 
.0551 

7,688 
204.2 

7,541 

125.7 


.08 
.0851 
11,319 
205:0 

11.062 

184.4 


this  is  12  in  2,845,  or  less  than  live-tenths  of  one  per  cent. 
The  results  of  the  calorimeter  tests  are  good  within  2  in  the 
third  decimal  place.  The  pressure  readings  by  the  boiler  gage 
were  taken  at  one  minute  intervals  during  most  of  the  time. 
Occasionally,  when  the  pressure  was  varying,  these  were  taken 
more  frequently.  The  boiler  gage  was  recalibrated  and  found 
accurate. 

The  summary  of  results  accompanying  the  above  valuable 
report  demonstrate  conclusively  the  advantageous  effect  of 
sHghtly  rounding  the  turn  to  the  seat  passage  in  securing  a 
greater  volume  and  weight  of  steam  discharged.  Ihis  was, 
however,  only  to  the  small  extent  that  the  same  castings  would 
permit,  no  changes  in  the  patterns  being  made  for  this.  Refer- 
ence to  the  drawing  herewith  will  illustrate  the  very  light  cham- 
fer referred  to.  In  the  tabulated  summary  of  tests  the  valves 
so  treated  are  designated  as  "rounded  edge,"  and  those  with 
the  usual  angular  corner  as  "square  edge."  It  may  be  well  to 
add  in  connection  with  these  same  tables  that  the  letters  (J) 
(O)  (A)  and  (B)  have  no  significance,  being  stamped  upon  the 
valves  before  the  tests  simply  as  a  convenient  method  of  iden- 
tification. 


avoid  it  by  placing  the  threaded  support  for  tlie  spindle  very 
close  to  the  disc  itself. 

As  the  basis  for  easier  comparison,  the  totals  given  in  the 
summary  tables  prepared  by  Professor  Miller  to  accompany  his 
report  have  been  reduced  to  the  equivalent  amounts  for  exactly 
0.08  of  an  inch  lift  of  the  disc  from  its  scat,  and  for  various 
boiler  pressures,  especially  for  convenience  in  calculating  the 
discharge  afforded  in  case  where  the  valves  are  used  in  pairs, 
set,  for  example,  at  200  lbs.  and  205  lbs.,  or  at  180  lbs.  and  185 
lbs.  respectively.  If  greater  or  less  lift  than  the  recommended 
0.08  in.  is  preferred  the  amount  of  the  discharge  may  be  calcu- 
lated from  the  exact  valve  seat  area,  or  can  be  taken  as  fairly 
proportional  to  that  given  in  the  tables  for  the  same  pressure. 

It  is  well  now  to  consider  how  much  steam  discharge  may  be 
required  for  the  different  types  of  locomotives,  and  how  Crosby 
muffled  valves  would  take  care  of  any  steaming  capacity.  At 
the  Master  Mechanics'  Convention  in  June,  1910,  the  Committee 
on  Safety  Valves  reported  that  investigations  were  made  by 
E.  D.  Nelson,  engineer  of  test,  Pennsylvania  Railroad,  on  loco- 


See  also   .\meric.\N'   Engineek,   April,   1909,   page   162. 
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motives  carrying  Joo  lbs.  gage  pressure  and  having  4.231  sq.  ft. 
of  heating  surface  and  56' j  sq.  ft.  of  grate  area,  and  that  the 
maximum  steam  discharge  or  evaporation  was  2.44  lbs.,  the 
minimum  1.18  lbs.  and  the  mean  2.05  lbs.  of  steam  per  square 
foot  of  heating  surface  per  hour  and  the  committee  recommends 
the  following  formula  providing  for  safety  valve  capacity  to 
discharge  twice  this  mean  amount,  or  4.1  lbs.  of  steam  per  hour 
ptr   square   fcot   of  heating   surface:* 

0.08  H  S 

A 

P 
A  r=:  OntUt  of  valve  in  square  inches. 
"   H  S  =:=  Boikr  heating  surface  in  square  feet. 

P  =  Absolute  pressure,  =  gage  pressure  +  15  lbs. 
For  a  locomotive  of  the  given  4,231  sq.  ft.  heating  surface,  this 
formula  would  mean  safety  valves  capable  of  discharging  17,347 
lbs.  of  steam  per  hour ;  and  it  will  be  seen  from  the  tests  that 
two  Crosby  3  in.  muffled  valves  at  exactly  0.0847  i"-  I'^t  dis- 
charge 20,704  lbs.  of  steam  per  hour  at  200  lbs.  gage  pressure. 
If  one  of  these  valves  were  set  at  200  bs.  and  the  other  at  205 
lbs.  and  regulated  to  lift  only  0.08  in.,  it  is  found  that  one  valve 
would  discharge  9,872  lbs.  and  the  other  10,102  lbs.,  or  a  total 
of  19,974  lbs.  of  steam  per  hour,  even  with  this  smaller  lift,  an 
amount  amply  in  excess  of  the  total  required  under  the  pro- 
posed rule. 


EXPRESS  LOCOMOTIVES  WITH     ALLFREE    CYLINDER 

AND  VALVES 


PITT.-inrRC.II   \   L.\KK   KRIE   R.  R. 


TIu'  Pittsburgh  &  L<ike  Krie  Railroad,  one  of  the  New 
Y'lrk  Central  Lines,  -lias  had  for  several  years  a  number 
of  locomotives  of  difftrent  types,  equipped  with  the  Allfree 
system  of  cylinders  and  valves,  which  has  been  previouslly  illus- 
trated and  described  in  tiiis  journal."'  These  engines  are  of  the 
2-8-0  freight.  4-4-0  and  4-6-0  passenger  types,  and  have  proved 
so  satisfactory  that  five  additional  of  the  lo-wheel  type,  as  here- 
with illustrated,  have  recently  been  completed  at  the  Pittsburg 
works    of   the   American    Locomotive    Company. 

The  rc(|uirements  of  the  Lake  Erie  passenger  service  are 
very  severe,  and  locomotives  capable  of  sustaining  great  power 
and  speed  are  a  necessity.  For  instance,  from  Youngstown,  O.. 
to  Pittsburg.  Pa.,  65  miles  is  made  in  90  minutes  with  stops  at 
Xew  Castle  Jn.,  Beaver  Falls.  Brighton  and  Beaver,  with  a 
nnnimum  weight  behind  the  tender  of  300  tons.  On  frequent 
occasions  this  latter  rises  to  600  tons,  and  the  average  train 
may  be  set  at  400  tons,  irrespective  of  engine  and  tender.  The 
road  has  several  grade-  and  a  number  of  high  degree  curves, 
in  addition  to  points  where  speed  must  be  reduced.  In  con 
se(|uence.    besides    the    requisite    of    sustained    Iiigb    speed,    rapid 


.\M.FREK   TVl'K    !(>(  (I.MIITIVK    FOR   PITTS  lUKC  H    AND   I,.\KK    ERIE    R.    R. 


Professor  .Miller's  test  shows  that,  allowing  4.1  jjounds  ])er  Iiour 
per  s<]uare  foot  of  heating  surface,  two  of  these  3-inch  valves 
at  0.0847  of  an  inch  lift  will  amply  provide  for  locomotives 
liaving  heating  surface  up  to  5,050  square  feet  and  two  Crosby 
3^-inch  valves  at  0.0851  of  an  inch  lift  are  sufficient  for  loco- 
motives having  6,000  square  feet  of  heating  surface,  if  such 
were  to  be  built.  Even  if  regulated  to  permit  only  0.0547  of  an 
inch  lift,  the  two  3-inch  Crosby  valves  are  sufficient  for  locomo- 
tives up  to  3,443  square  feet  of  heating  surface,  if  both  valves 
were  set  at  200  lbs.  and  advaniaj^e  were  not  taken  of  the  greater 
steam  discharge  afforded  by  setting  one  of  them  at  the  higher 
pressure  of  205  lbs.,  for  example.  There  is  also  the  further 
assurance  derived  from  past  experience  that  even  under  the 
most  severe  requirements  of  heavy  steaming  in  freight  service 
on  Western  mountain  railroads,  on  locomotives  that  have  been 
equipped  with  three  3-inch  Crosby  valves,  set  only  2  lbs.  or  4 
lbs.  apart,  tiie  third  valve  has  never  been  known  to  ))low. 


The  Lake  Shore  .\xo  Muhig.an  S(jutherx  R.mlway  has, 
for  the  past  two  years,  been  handling  its  scrap  material  by 
means  of  a  gantry  crane  and  lifting  magnet,  at  a  cost  of  from 
four  to  seven  cents  a  ton,  or  from  ten  to  twelve  cents  per  ton 
m  and  out,  including  sorting.  Before  the  installation  of  the 
crane  and  magnet,  in  May,  1909,  the  cost  ranged  from  thirty  to 
thirty-tive  cents  a  ton,  which  is  about  the  usual  cost  for  han- 
dling such  scrap  material  by  hand  with  what  are  considered  to 
be  good  facilities. 


acceleration  becomes  imperative.  In  this  class  of  work  the 
.\llfree  type  of  4-6-0  locomotive  has  proved  all  that  has  been 
claimed  for  that  system,  and  duplication  of  the  original  design 
becomes   fully  consistent. 

The  new  lot  of  locomotives  accordingly  icproduce  the  for- 
mer order,  and  to  still  further  enhance  their  efficiency  they 
have  l)cen  equipped  w  itli  the  Locomotive  Superheater  Co.'s  t 
standard  fire  tube  superheaters.  This  latter  feature  is  prob- 
ably the  most  interesting  detail  in  connection  with  this  order 
as  it  represents  the  first  application  of  superheat  to  the  Hobart- 
Allfree  valve  and  cylinder  arrangement.  A  test  of  these  loco- 
motives will  no  doubt  be  very  closely  watched  by  motive  power 
officials,  and  inasnnich  as  the  Allfree  system  has  produced  very 
uniform  results  in  fuel  economy  and  in  increased  hauling  ca- 
pacity, the  addition  of  the  superheater,  which  has  been  thor- 
oughly tested  on  the  Xew  York  Central  Lines,  should  show  a 
very  gratifying  increase   in   efficiency. 

With  these  exceptions  the  new  locomotives  do  not  embody 
any  particularly  original  or  novel  features.  The  general  de- 
sign as  marked  out  is  very  attractive,  and  may  be  taken  as  the 
best  .\nierican  representative  of  the  lO-wheel  type,  of  which 
Comparatively    few    have    been    constructed    in    recent   years. 


More  Than  1,000,000  Tons  of  Iron  Ore  have  been  shipped 
from  Bell  Island  Mines,  Newfoundland,  this  year  by  the  Do- 
minion Steel  Corporation  and  the  Nova  Scotia  Steel  and  Coal 
Company. 


*  See    .\.MHRiiA.\    K.NGiXEER,    Aug.,    IVilO,    page    317. 


*  See   Amer.    Eng'r.,   Sept.   liiOO.   \t.   334  and   Oct.,   IfdO,   p.   408. 
t  3(1  Church   St..  Xew  York.  X.   Y. 
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NEW  DESIGN  THREADING  MACHINE 


For  many  years  the  name  Landis  has  been  synonymous  with 

tie  best  and  latest  practice  in  threading  machines  in  the  minds 

f   master   mechanics   and   shop   superintendents.     True   to   this 

•cputation,  the  Landis  Machine  Co.,  Waynesboro,  Pa.,  has  re- 

cntly  brought   forth   several   new   types  of   threading  machines 

,liich   possess   many   unique   and   valuable    features.      Three   of 

•liese   shown   in   the  accompanying   illustrations  demonstrate  the 

-uccess  of  the  efforts  of  the  designers. 

Figure  i   shows  a  K'  '"•  double  head  bolt  cutting  machine  in 

vhich  steel  guides  instead  of  cast  iron  guides,  as  has  been  the 

ommon  practice,  are  used.     The  steel  guides  possess  a  number 

f  advantages,  two  being  particularly  noticcalile ;  they  are  very 

iccurate  to  size  and  possess  perfect  alignment  at  all  times  unless 

itfected  by   wear  after  long  usage,  and  when  effected  by  wear 

'licy  can  readily  be  replaced  at  a  very  slight  expense;  there  is  no 

londency  for  cuttings  to  collect  on  the  guides  and  cause  wear. 

Ihis  machine  is   built    with   a   wide  body,   with   large   space   for 

chips,  and  oil  tank  in  the  base  separated  from  chip  space  by  fine 

-creen.     The  carriage  is  light  yet  very  strong  and  easily  operated 

for  rapid  production.     In  fact,  the  whole  machine  is  designed  for 

high  speed  work  and  is  furnished  almost  exclusively  with  high 

speed  steel  dies.  U  ..■■■;•:,.  /; 

In  Fig.  2  is  shown  the  new  i  in.  high  double  head  bolt  thrcad- 


FIG.    I. 

ing  machine  with  constant  speed  motor,  silent  chain  drive,  and 
mechanical  speed  change  device,  with  a  speed  range  of  3'4  to  i. 
The  motor  is  mounted  on  top  of  tlie  machine  out  of  way  of 
'lirt  and  oil,  making  the  entire  equipment  very  compact  ami 
taking  up  a  minimum  amount  of  room.  Speed  changes  can  be 
made  while  the  machine  is  in  operation,  and  any  speed  between 
tlie  maximum  and  minimum  can  be  acquired  quickly.  The  ma- 
chine is  also  adapted  for  high  speed  work,  and  the  carriages  have 
adjustment  up  and  down  or  sidewisc  for  centering  to  the  die, 
'icing  furnished  with  eitjicr  rack  and  pinion  operated  carriages 
f>r  with  lever  operated  carriages. 

1  he  other  illustration  sJiows  the  new  I'-i-in.  motor  driven  double 
head  staybolt  cutter  with  variable  speed  motor  with  speed  vari- 
ation of  4  to  I,  so  that  a  very  wide  range  of  speeds  can  be  had 
i^or  taking  in  any  work  between  minimum  and  maximum,  also 
making  it  possible  to  take  advantage  of  using  either  carbon  or 
liigher  speed  steel  dies,  as  the  case  may  require.  On  this  ma- 
chine the  motor  is  mounted  on  top  and  in  direct  connected. 
This  machine  is  furnished  with  lead  screw  attachments  for  one 
or  both  heads,  as  may  be  desired,  and  can  be  arranged  to  cut 


any  pitch  and  diameter  within  the  range  of  the  machine  by 
changing  gearing,  no  extra  lead  screw  being  required.  All  the 
main  spindles  are  provided  with  recesses  to  allow  the  lubricant  to 
return  to  the  oil  tank. 


ric.  _'. 

On  all  of  these  machines  the  well-known  Landis  type  of  die 
is  used  and  it  is  held  in  different  manners  to  suit  the  different 
requirements,  i'wo  typc'^  of  diasers  can  be  supplied  in  this  die. 
In  one  type  the  cutter  is  held  by  means  of  a  clamp  wliich  comes 
flush  with  the  front  edge  of  the  die,  so  as  to  admit  of  cuttin?? 
close  to  shoulders  or  heads  of  bolts  at  any  time.  This  is  the  type 
of  holder  used  for  regular  l)olt  work  or  for  cutting  close  to 
shoulders.  Dies  with  very  short  throats  or  with  no  throats  at 
all  can  be  used,  and  as  no  grinding  is  done  in  the  throat  of  the 
die  when  sliarpening  the  throat  remains  permanent,  and  ihis 
gives  a  marked  advantage  on  many  classes  of  work. 

The  other  type,  known  as  tlie  mill  type,  was  illustrated  on 
page  3/6  of  the  September,  igio.  issue  of  this  journal.  This 
clamp  is  used  especially  when  tlirta<ling  pipe  as  the  clamp  comes 
over  the  chaser  in  such  a  manner  as  to  protect  it  when  the  pipe 
splits  or  catches  the  chaser.  This  clamp  is  being  used  iji  pipe 
work  exclusively  on  the  Landis  heads  and  affords  a  rigid  support 
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inptives  carfyihg  2c»  Ibs.^  niul  Imviiii:  4.-'.?i   -q.  ft. 

of  heating"  siiffcici^j^^a  gratt  area,  ami  that  the 

inaxumtni  -tiairt  iUfcharitt-  -f'f  ovaporatii'ii  was  ^.44  lbs.,  the 
nii;tiitJUtiii  !.!{:<;  jits,  and  Hk  ilivaii- J.05  llis.  ni  ^ii-ani  jht  scjuare 
ftKit;..oi  hcatiii|»  surface  per  hour  ami  the  committee  rfccimnicnds 
thf  follcwiMii  r%>riJiula  i»r(>vi(lii>t;  jV'f  safety  valve  capacity  to 
.«ii>cliar.t'c  lujcc  this  mean  ani»'iintj  yr  4.1,  11m..  ttf  sttani  per  hour 
jMf ;  S'lnari-  -  fi '^jr '<vf   heatiut; ,  surfitce:?  "j^.-f:!-  .' .  ',•" '   '  ',-~  ' 

.  H  S'-r-.  I'.i>ikr:  htati.ii|f  surfaec  in  s<iimrei  Icet.   .^   ■  .;  • 
^•,     I*  ;;=  .Vi)Si"lute  i»rcS«nrc.  i  isaiii-  prt>;svire  --^  '15  Ihs. 
■.!;:.■  Krti"  a  VM>inii'rivv.*rfth  ><|.  ft,  iuating  surface,  this 

■fbrtnttlai  >\-<tuUl, UK-Jin  ftafvty  valves  csffvihUvOf  dischargintf  i~,34r 
It>s.  4)f  suajH  pvr  hour:  and  it  will  hcMin  from  the  tests  that 
iwo  .t'riiihy  J  in.  nhuMed  valves  at  exactly  0.(1X47  »"•  l''t  dis- 
'elT:lr>{»f/^».704  HisV  i>f   s^^^  at  _'<k)  ll)-«.  tiatie  pressure. 

Il  one;  di  |be.*e:yjtlvt*!'^w  tin-  ..tlur  at  J05 

lbs.  and' r<.%'i.vlati-tj  tiv  lift  <'riK  <).<>S  iiv.  it  is  fotnid  tliat  otu-  valve 
would.  di.»criar.tre  o.S^^  Ihs.  and  .theother  lo.ioj  Ihs.,  or  a  total 
.of  19.074  H»*-  r-f  steiinv  per  hf'Uf^^  thi-  -mailer  lifi.  an 

amuiuH.  aii^ilyv  in   f.'xcx'S.s.wf  th^^  re(|nire(l    nn<ler    the   pro- 

pOjk'H  role 


EXPRESS  LOCOMOTIVES  WITH     ALLEREE    CYLINDEK 

AND  VALVES      :■  v:.-^>.v-' .••;>•.•■:.,;•  -■: 
'■'   -  ;\  ^'i  .:■'- .; ■■  ".-.5=-;~-'  '■ ;. 

I'lTI'StUUi.ll   \   l.AlsK   KUIK   U.   Ri,'"^  ■■-.';'■•;    ■':.'.'... 


...Tile    I'ittshnruh   ^-    Take     [".ru-    RaiTn.'ad.    one  Of    the    Xert 
■V<>rk    Central    Lines,    ■lia>    Iiad  ,  f<ir    several    years    a    nnmbe'r  ' 
iif    loconiolive-   of    ditiirent    tyjie'-,   e<|nii)ped    with    the    .Mlfree-- 
->>tiin  of  -Nlimkr-  and   \al\i-,  whicii  lias  luen  i)riviouslly  illuS- 
traied  and  descnhed  in  thi«  jimrnal.-     These  en.uines  are  of  the. 
.•>'-«)  freiiiht.  4-40  ancl  4-0 0  j)a^sei'!^er  type:,  and  have  proved.; 
«o  satisfactory  th.at  live  additional  of  the  lo-wheel  type,  as  hei-CT  •' 
wiih   illn-t rated.  Ii.ive  rrcently  l>iLT'i  completed  at  the  Pittsburg: 
work-    >^i   the    .\inerican    Loeonjofive    Company.  .>.-.\;  ■ 

The    recpiirements    of    the    Lake    l->ie    pa>>;cn.i:;er    service  !»rA' 
\er_\    -i.\(ri'.   .imi   loe. 'nn 'ti\ « >  e.'ip.iMe   of    su-t.ihnng  f^reat  po\v.«f.. 
and  >peed  ari    a  necessity.     Tor  instance,  frotn   Vounf^stown.  .iV. 
to   l'itt>liuri;.    I'a.,  05  niiles  is  made  in  <X)  minute-  with   -tops,  at 
Xew    Castlv    jn  .    lieaver    !-~;dl>.    I'lriiihtou    and    I'eaver.    with,   jr.y 
ihinimnm    uei!.;lu    lieliiiid   the  teudeT  of   ,^<x)   t"n-.     ( )n    lre(|nent!; 
oeoa-ioTis    this   latur    ri.-n.,-   to   (.0;)    toi;-.    and    the    averai^e    traiif;- 
may  he  .set.  at  4<X)  tt'iij!.  irres]»ecti\e  of  iii;.iiiu    .and  tender.      i'h< 

ri.^itl  has  seVvral  itrM*^"'  <^  '■'   '''~''  degree  curve-, 

ill.  .'idilrtit'iv   to   prrtnts-  xvhire    speed    nin>i    In     nilneol.  .   In    c'tn-   , 
'-e«|^u^n^.H^..^t>^'s^,tles■-..  the    n'tjuf-itc   of'    -iisi.inie<l   hiiih    speetU  -rapid .' 


..   ^     ....'^.IJ  UI.K    nVl'l,  .J.^<4iM(U-l\;ii.RtK^l4T}>(;i:k<,4r^VXl»^.I..VKK.^v«Li;  H..H. 


,  jjcr,  s(}i^j^i't<  fj[M!^.<;if  heatint;    surface-.  tvv<'i  of  rlre,se  3  iricli   valves 

vJit  acf.*^47  of   inT  hicti  lilt   w ill.  anii)ly  provide    for   U>cof{iotives 

.  ^B^^•^nj,^.]ient^n^iAsu^i;ic'e  Hip  t.o  5.0^0  Mjnare   feet  'and  (wo  Crosby 

/<3s^""tclt-  v.'tlvc,  .;u  ■ifj.iuHst'  /K  *•"  "'^^''  1''*  ^'''P  sutHcietiV  for  loco 

riloti'yes    fiaviiH;    ft,fHi<»'. -<pi:frv-    feet    t.if    he.-itint;    -urf;iee.    if    sueh 

were. to  be  ituili.    l-v.ve,n  if  rcjitfhiled  to  pernut  only  0.0547  of  ;in 

iikif  lift,  the  t\n>\'3-iiWh  ■Cr"?;l>y  valves.-arc  .sitfficieni  for  locomo- 

.  _tm-s  .up  tf!  3id43...if^iiJire. '  ftrt  'i.>t  "heaiihg-  stirface,  if  both  valves 

were  -•el  at  J«xvlbs:  and  advanta.iic  were  not  taken  -a'  tlie  lireater 

steam  dise-liargv  alfordrVl  by   »eTiing:  fuie-of  tiuin   at   the   higher 

piressiire:,-o;!V'205  lb>.'.,  f^ir  .'example.     iTItere  Js  al-"   liu     luitlier 

assiiraire'M    derived   -fr<'nV;j>a-t    I xpi:rience    that    even    under    tiie 

most   severe  rei|tnrepK-nts*>f;  heavy  -<teainiiii;  in    freight    service 

On  ,\V'esVeriC!h'''i''tain  railroads,  on  loc(.>inotives  that   havi    lieen 

'  equipf)<'«l-  with  three  .vi'icbCrosityvftlve^^' set  <(idy   j  lbs.  OT  4 

Uis/  iti!;rjri;::tlTe.  tjurd  yaivi-'  has-  itty:er .Iweii  feuowii  lo  1  ,h >\^,: 


"'.:>THfc" vl^^ii ; 'SVUi^ix;";  A ytl',' JVru'.ti : i , . ^ .\  >( >ini lk .\  K,\  1 1. w .\ \  ha -, 
fof    the    paVt  ;t\\Vi   yeiii^i   1>^  its    >crap    inaterial    by 

mvatis  of  .3  jiaiJiry-yfrtiiit;.  anA  )i^l"'J^  ii»:'grtet,  at  a  cost  of.  f r.  «m 

■  fmtr  to  st'ven  ciiif- '.'i  ti>n,  l^^  from  ti-n  10  twelve  cents  per  ton 
lU-.ipid  i'Ui.  including  -ortiiig.  lUfore  tlu-  installai'-'U  of  the 
*fa«e>and  niajjiiet,  iiv  MajVr^JC4X),  tJie.  cO!>t,rapge(i  fr<  im  liiirty  to 
thirty-live  ceiits  .1  tin',  which,  i-  about  the  nsua!  cost  for  han- 
dling -uch  -crap  material.,  !»)•  liatul:  with  w.liat  art  .cotisideted  to 
be  good   faciilities.  ;  ;,•;  ■  ■  '■  \ 'v;-  '  ;^'-.!',    -^     r-  ■  ''■-  "'"' 

ViSt-e --.X M k.k'u 'AS  1! s.i .fs  rl-K .' 'Auk. ." '  IttlO:   jjaae    31 : . 


UeVelfe-rut-ion  .JK-conK  -    nnpir;iiivi..      In    lhi>s    vlass-of  'Work    tlieC 
.\lliree.  type  cjf  ^rO-ohKuinn'tive   has   proved  all  that   has  been 
vlaiuitd  fot  that  system,  iind  (hipHcsiioiv^  of  .the  yriginal  design. 
J>ecomes    full\    con-isieirt.  '^  -."^''''v'   '^/.  -  !  ^■' •    ■■   "     ■*' "^v' '.. 

••'iriie  iie\y:  rlrrl,  »>f  ■Irvoniotivts  ^vcordingly   « eproduce   the  iprr:-  - 
nur    ordei:;   and    to    still    further    enhance    their    etTiciency    the> 
have    i.>e-en   e(|uipped    with    tlie   l.oc<iniotivc    Superheater    Co.'s '^ 

■    >t.')'Mlar<l   li^e'  tulH  ;>.ttperheaters.       This    latter    f\atnre   is.  pr.Tit)^;.' 
ably  ;ihc-  nv">st   intei'estiug  detail  in  coiuK-ciiou   with  this   or«ler 
;i-  it  represeiitv  the  t'.r-tapplieatioh  of  superheat  to  the  Hoi  art 
.\llfree   vahe  an<l  cylinder  arrangement.     A  test   i)f  these  i' 10- 

,  itiotive.s  \viH  no  di.ulit  be  very-closi  ly  w.-iiciutl  by  niotivc  )i"\ver 
.'•iScials,  and  injisnuich  .-is  t'lw;Alifree  sy-tem  ha.-,  prodiiced  \ery; 
uniform    re-uit-   in    fliel  ec'^flionu    and    in    inerea^e^l    i)aulin.u   ca- 
pacity,   llie    addiliou.,  <if  .'the- _superhealer.    which  .  lia>    lieen    thoifi-  ■ 

'   vipi»lily vt^Meii  <m'  tlu-.'Xew  "Ytirjc  "Cejrtrar..  L  'uid   >h<  \v  a  I; 

\eiy   t>raiif\htg   incTea-e   hi   cflicieJncy.  .     .    \;'^ 

With    t!ir>e   I  Nceptions   {he  .ne\\    lov;.  miiiiix  ts -"do  liot   ctiibodv. 
..;:\    ii.irtuiil;ir!y    origihuL  or  ;  itS;>vtrt..  feaiiifvsi,     T  de-' 

-ign  a«  niarkitl  otit  is  very  aiirHctive.  and  liiay  lie  taken  a>  the 
best  .\meriean  repre>eriiative  of  the  10  wheel  type,  of  wlnchi- 
coinpar;iiiveI\     U\\    l>a\f    bc'Ti    coii-irncled    in    recent    vears. 


Moke  'Iii.vn  i,fKX).ooo  ToSs  OF  Ik<in  Ore  have  been  shipped 
from  Bell  Island  Mines,  Newfoundland,  this  year  by  the  Do- 
minion Steel  Corporation  and  the  Nova  Scotia  Steel  and  Coal 
Company. 


;"ee  Amik.   K.M.  k..   Sijt.    I'mii.  v-  ?i^4  anib  ^K-t..  "lHl</t  i».  ^i'^ft.' '■   "  '  • 

t  ;5'i  (Inircli   .St.  Ni-w   Vorli.   X,    ^".      '        '     .    -■  '  .  ''.'■••:■■:■'■'.■:-■■.' 


:imi!i:k.    I'.tll. 


AMERICAN    ENGINEER    AND    RAILROAD    TOURNAT. 


NEW  DESIGN  THREADING  MACHINE 


■r  -■ 


l-Ajr  nianv  years  thi;  iiamc  Landis  lias  he^en  svilohymous  witli 
c  |)i'St  and  latest  practice  in  tlireadinjr  inacliiiu'S  in  the  minds 
master  nKcl>anio>  and  slin])  superintendents.  I' rue  to  tliis 
ptitation,  the  LandisMachitie  C»'.  Waynesboro,  Pa.,  has  r^- 
iitly  hrou.uht  forth  several  new  types  of  tiire.Klinii machines 
liich  possess  niany  iniiqne  ami  valiiafile  featiirts.  Three 'of 
■  lese. shown  in  the  accoinpanying  illn>tratitins  (lenionstrato  the 
:  •recess  of  the  ettt>rt3 "of  thcvtlesiii^^^ 

I'iijttrc    f    --Iii'ws  a   '>  in.  d<>ulik-  heaci  l»ih   cntiiiii;   inachini-  in 

inch  steel  ynidesinsteail'jf  cast  iron  j^uides,  as  ha.s  heen  the 

innioni practice.:  SK  tts^d.  ~  Tht  stvvl  jaiiides  iK)t&st"SS^^  tmiiihcr 

r  advatitajies.  two  Ininji  paniculariy   i:<>tice'a'ile:  they  are  very 

iM-ttrate  to  size  and  possess  perfect  alijinnietU  at  all  titnes  unless 

Vftected  by   wear  after   hmg   usijge.   ami   when   eft'ccted   hy   wear 

•4ey  >"•'"  re;ii]il\  he  replaced  at  a;  vefj-  slight  e.\pen^evthcre  is  ;iu> 

"tftvilency   for  cnttiny^   t<i  collect  <>ii   the  i^nidesrind  cause   wear 

iTiis   inachitie   is   Imill    witli   a    wide   body,   with,  large    space    for 

iiips.  aiid  oil  tank  in  the  base  separatol  f n>iii  chip  iqvaw  by  !^^ 

icrerti.  ^ The  carriajre  is  light  yet  very  >trong  and  easily  operat ed 

^•r  rapid  production      In  fact,  the  wlnde  ni.ichinc  is  dcsiiiued  for 

iniih  spcetj  work  and  is   fnriii>he<l  ahnusi  exclnsiyely  with   high 

>pee<l  -steel,  dies>;'  ■•'/■"•N'^'v":;,^;  ''yj''  -^  ■■:'./■' .   ,"  •  k-.^:/^"i;-'v'"'  •-^: '  '■■■' 

;•  '.'Tri  Fig?  2..i!^  shown  tlie  ii(;"W;l  irj.  high-  «t<Hib1e  1»«?a'T  b'^tt'^^' 


any    phch   and    tUaniejer    wjiliin    the    range    of   the    iwacliiru    by. 
■ : .changing  geariiig*  i<o  extrit  lead  scrett-  l>^fttK.  T^  A)';  V^'*' 

niain  spindles  are 'pruvide^l  with  recess<^ii:tfraIF'>>!V;tlie.1ubfica^ 
vTetuftv  16  tbe.oii  mijk;  ,      .  ;^ '  ^  J-..-'./ 


Hu.     1.    _ 

-  ..    :;ig machine   with  Constanr  speed  niotorV  >dent  cliani  drive,  and 

■  •.nechanical  speed  change  device,  with  a  speeil  range  of  .^'4  t"  ' 

J  he  TJK^Kir  is  niiatnted  em  t<>p  of  the  riiachine   out  of  %vay  of 

'lirt   aiul   oil.    m.iking   the   entire   e<itiipinent    very    contpact;  and 

..•jaWng  u]!  a  niininmnt  aniionnt  of  rooin..%)ccd' changes  can  be 

. .^r-*':  'Wide  wbile  tile  niricliinc  is  in  operation,  and  any  speed  )>et\veen 

:>  ■■.The.;tu;i\iinuni  .-ind  nnnininni  ran  bC'  ac<^inired  (luicklvL     The  tna 

..•■•.  ...yhineis  also  adapted  f"r  liiuh  -)ni<!  work,  and  the  carriages  have 

V  \  ■■.;  •i'<^l"'*'"'<^'"   tip  and  down  or   sulew  i-i-   for  eentering:  t<i  the  die. 

\0>i5img  furnished   with  either  rack  and  pijiion  ojivtjrtefl  carnage- 

.v~''t'iy^,  "^V'thTCver  operated  carriages;.^,;;;:'-;;; '  'i^-^;"';' 

:'J-{1 )  :Tho  other  illustration  -how  ~  ih,-  n'ewi '  ■  in.  niot   r  drivenHlonbl- 

;    ,:'P^5<'->!d  staylxilt  eutter   with   variable  speed  niirpir  Avith   speed  vari 

'■;■  !; *^'^'^  pf  4-*if>: 'C  s««  tlKii  :i  very  wide  nttige  of  sl»eeds  caii  be-liad 

:     .  .."''Yir  takiiig  in   any   work  beiween   niininunii  aiid  inaxinium,   al,-o 

/:V^)Mt|<nig  it  possible  to  take  advantage  of  usiiis*  either  carboi;  or 

•■  IHgher  spcn'd  steel  ilies.  as  the  case  may  i-e«|Hire.     On  this  ma- 

;  ' ',;^hhie    tile    niot,,r    is    niiiunted   ntjviop  iiiid.  in    direct    cnnnecfjcd. 

'.;    /VW^  machine  is  furnisiied  with  lead  screw  attavhiiients  for  one 

;;:;p  >^r:  litJtlv  heads,  as;  jii^  lie.  desirecUiuid.caii^  arranged  to  eijt, 


1 

£00 

IK "  ^t  ^If-U^ 

i^^^^BKlMl^^Hi^B^^^^Hf     .-..■■,:A«      fe 

'I 

Oil  all;  of  these  inaclnnes^^^^ 
is  itscfi  and  it  is  he!(]  iii  ditterent  ,>«Kinners  jio  j-uit  the  different 
reqiiireriieirts;  .;Tivu.lAin;v»lf  clias««j^s  eaifbe  stipplicd  in?tlii-;.dii' 
In  one  I.\pe  tlVe  cutter  i>  heW  by  rneaiis -"jf  a  claii^*:  x\ hich  C'.'rt^^^ 
tlusii   w  itli   the    front   edge  1  «f.  ihc  die;  so  a?  to  .atlipi^  .•/  .euit^H,^ 
close  to  Shoitldcrs  fir  heads.  <tf  bolts  ai  any  iti«\e.-    Thi*  js  .thib  t};|>e ; 
of  bidder  used;  fur  regidar  b<3t   iV5«*rk'^«0^  f<«r,.JrMtt^ 
shoulders /T^ies   v\  ith  yety  ^liV^rl  idifoaits  or  wivlt  fio  riiir«>aisy^ 
all  can  be  ii>ed.  and  as  nv»  grinding  is  dojio  in  t Ju-  thf^jiit .ottije 
die  ;ivl)ew  sI\tirOe]Hiig   tite  tjiniai : ren^ainfi  iKTniatient;  arid-  "tfiiw 
gives  a  riiarkxd,  adyaijt:^ge  ^'U  niaity  x'lasses  oof  ttork.;^-^ 

Tile  other  t\vpe,  known  as  lite  tniir  type,  uas  illtiisir:iied!  itni- 
jKige  .^76  ^J^vf  tlit"  Septeiidier.  1  i^p.  isstie  ,< if  this  jh itjrnal;  '  ?iJS; 
clani]»  is  nsefl  esijtAHany  wheMi  ihift-Htlitii:- j^^ 

over  the  cha-er  \\\  sV;ch  a  nianfeir  ii-;  to  pri.ticl  :it  when  the  ptt*e 
split-,  r  ir  calclies  the  -chaser,      ibis  el:nnp  js  being  «se<l   jii  pipe 
'\yt).rk  e?vchtsiv^(y.; «;Mi ■the  l..aiid.ish*^^^^^^ 


'■'v-.  J- 
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to  the  die.  The  die  holders  are  made  entirely  of  steel,  as  are 
also  the  die  heads  on  all  Landis  machines.  Any  of  these  ma- 
chines can  be  arranged  for  constant  or  variable  speed  motors, 
as  the  case  may  require. 


TESTS  OF  TWIST  DRILLS 


During  the  sessions  of  the  recent  railway  mechanical  conven- 
tions at  Atlantic  City  the  Cleveland  Twist  Drill  Co.  gave  a 
demonstration  of  the  quality  and  work  of  milled  and  flatlwist 
drills  taken  from  the  regular  stock,  during  which  some  very 
remarkable  results  were  obtained  in  connection  with  high  speed 
drilling  and  quantity  of  material  removed. 

The  demonstration  was  made  on  the  Foote-Burt  No.  251/2 
high  duty  drill  shown  in  the  illustration.  The  power  and  rigid- 
ity of  this  machine  are  evident  from  its  appearance  and  the 
claim  of  the  builders  that  it  has  a  capacity  for  high  speed  drills 
3H  in.  in  diameter  in  solid  steel  would  not  seem  to  be  exces- 
sive. In  fact  these  tests  proved  the  quality  of  the  machine  as 
much  as  it  did  the  drills  and  the  full  capacity  of  neither  was 
reached.  The  machine  has  a  swing  of  36  in.  and  is  driven  by  a 
20-h.p.  variable  speed  motor  geared  direct  through  a  2  to  i  re- 
duction. The  back  gears  give  a  further  gear  reduction  of  2  to 
I  and  with  the  variable  speeds  in  the  motor  the  machine  has 
a  ranye  of  spindle  speeds  of  from  37'/2  to  600  r.  p.  m.  There 
are  but  one  set  of  mitre  gears  in  the  wliole  machine,  all  others 


KX)TE    mST     HICH     III  TV    IiKII.L    ON'     WHICH     TESTS    WERE     .M.\DE. 

being  spur  gears,  which  are  always  in  mesh,  the  worm  gear 
feeding  arrangement  of  course  excepted.  Some  of  the  more 
important  dimensions  of  this  machine  are  as  follows :  Center 
of  spindle  to  face  of  column,  18  in.  Maximum  distance  nose 
of  spindle  to  top  of  table,  31 '4  in.  Length  of  power  feed,  16 
in.  Diameter  and  length  of  spindle  sleeve,  4'j  by  24^4  in. 
Width  of  steel  rack,  2  in.  Vertical  adjustment  of  table,  18  in. 
Longitudinal  adjustment  of  compound  table,  14  in.  Cross  ad- 
justment of  compound  table,  8  in.  Compound  table  reduces 
maximum  distance  from  nose  of  spindle  to  top  of  table  5fi  in. 
Net  weight  of  machine,  7.000  lbs. 

A  record  for  hii^h  speed  drilling  was  made  during  these  tests 
by  a  iJ4-'n.  Paragon  flattwist  high  speed  drill,  which  was  forced 
through  cast  iron  :l  a  rate  of  57}/j  in.  per  minute,  nearly  an 
inch  per  second,  the  revolutions  being  575  and  the  feed  .10  in. 
Under  these  conditions  it  removed  70.56  cu.  in.  of  cast  iron  per 


minute.  Even  this  did  not  reach  the  limit  of  strength  of  tli 
drill,  but  could  not  be  exceeded  because  of  the  inadequate  en 
pacity  of  the  electric  wires   furnishing  current  to  the  motor. 

Another  noteworthy  result  was  in  connection  with  a  2|/i-ir 
milled  drill,  which  drilled  68  holes  through  a  billet  of  machin 
ery  steel  4K;  in.  thick  without  being  reground.  This  drill  wa. 
operated  at  150  revolutions  per  minute  with  a  feed  of  .015  in 
per  revolution  and  removed  a  total  of  1,418  cu.  in.  of  materia! 
It  was  still  in  good  condition,  but  the  closing  of  the  conven 
tions  concluded  the  tests. 

In   the    following   table   is   given   the   results   of   various  test- 
under   different   conditior.s  ;  _ 


Size  and  Kind  Material. 

of  Drill. 

1!4        in.  Paragon  C.   Iron  3^j  in.. 

I'/i        in.  Paragon  C.   Iron   S'i  in.. 

1 '/4        in.  Paragon  C.   Iron  3f/4  in.. 

*1'4      in.  Paragon  C.   Iron  S'A  in.. 

I'A       in.  Paragon  C.   Iron  35^2  in.. 

1^^        in.  Paragon   C.   Iron   3'A  in.. 

I'/i        in.  Paragon   C.    Iron  S'/i  in.. 

I'A        in.  Paragon   C.    Iron   3V^  in.. 

144       in.  Paragon  C.   Iron  3'/4  in.. 

IH        in.  Paragon   C.    Iron   3'A  in.. 

2  5,'16  in.  Paragon   C.   Iron  S'/i  in.. 

3  in.  Paragon  C.  Iron  3^2  in.. 
I'A  in.  Paragon  Mch.  S.  4  54  in.- 
l-Vg  in.  Paragon  Mch.  S.  4'A  in.. 
2  5/16  in.  Paragon  Mch.  S.  4!4  in.. 
2  5/16  in.  Paragon  Mch.  S.  4!i  in.. 
25^  in.  Milled  -Mch.  S.  4'4  in.. 
21/2  in.  Milled  Mch.  S.  4  54  in.. 
2;4       in.  Milled       Mch.   S.   4'4 


3 


in.  Paragon  Mch.   S.   4!4   in. 
in.   Paragon  Mch.   S.  454   in. 


b 

500 
325 
475 
575 
300 
325 
335 
355 
235 
350 
190 
120 
350 
225 
105 
200 
150 
150 
175 
275 
150 


Pi 


.050 
.100 
.100 
.100 
.030 
.100 
.100 
.101) 
.100 
.100 
.050 
.100 
.030 
.040 
.020 
.020 
.015 
.040 
.040 
.030 
.030 
.030 


li 

(A 
O  1- 

25 

32 '/J 

47  Vi 

*57!/2 

9 
32^ 
33 '/i 
35!^ 
23>4 
35 

0^ 
12 
10^ 

9 

3^ 

4 

2J4 

6 

7 

S% 

*'A 
4J4 


Hit  = 

r63.6 

106 

155 

188 

117 

127.6 

131.5 

139.4 

107.6 

160 

115 

94 
113.7 

94.8 
100 
121 

98 

98 
114.5 
125 
117.8 
127 


1^ 


•  >  z 

v.  c~ 


30.68 
39.  >« 
5S.2'.' 
70.  nC, 
15.90 
57.4  ^ 
59.19 
62.7'; 
56.52 
84.lri 
39.0m 
84.S-,> 
12.SS 

is.er, 

13.6.-. 
I6.811 
11.04 
29. 4. J 
34.36 
19.S4 
31.81 

O  t  .o.> 


3,'4       in.  Paragon  Mch.  S.  i'A  in..   150 

It  will  be  seen  that  a  number  of  these  tests  are  at  speeds  and 
feeds  which  would  be  economical  under  average  shop  condi- 
tions, while  others  are  more  or  less  in  the  nature  of  "stunts" 
to  show  the  reserve  power  of  the  drills,  as  well  as  the  great 
rigidity  of  the  machine  and  its  uniform  driving  power. 


The  C.\.v.\di.\x  Pacific  R.\ilwav  is  one  of  the  inost  extensive 
users  of  telephone  train  dispatching  on  this  continent.  Its  ex- 
perience is  so  satisfactory  that  it  has  just  placed  an  order  with 
the  United  States  Electric  Company  of  New  York  and  Chicago 
for  187  additional  Gill  Selectors  on  its  lines  East  and  68  ad- 
ditional for  its  lines  \\'est,  one  selector  to  a  station.  Other 
orders  recently  for  the  Gill  Selector  are  74  stations  for  tlu 
Seaboard  .\ir  Line,  a  pioneer  among  the  Southern  roads  in 
telephone  train  dispatching,  and  88  stations  for  the  Atlantic 
Coast  Line. 


Progress  ox  the  Extexsiox  to  Conxellsville,  Pa. — It  ha? 
been  announced  that  the  last  rail  on  the  Western  Maryland 
Railroad  extension  from  Cumberland,  Md.,  to  Connellsville,  Pa., 
where  it  will  connect  with  the  Pittsburg  and  Lake  Eri€,  wouM 
be  laid  not  later  than  August  i.  Two  months  later  the  com 
pan}'  expects  to  be  operating  through  trains  to  Pittslnirg  over 
the  extension  and  the  Pittsburg  and  Lake  Erie  roads. 


The  Penxsylvaxia  Railroad  has  for  some  time  been  con- 
ducting a  caiupaign  in  the  interests  of  good  roads.  Literature 
has  been  disseminated  and  lectures  have  been  given  in  a  number 
of  towns.  The  company  has  announced  its  desire  to  do  every- 
thing in  its  power  to  improve  the  roads  radiating  from  its  sta 
tions  in  order  that  they  may  be  kept  open  during  the  winter 
months,  thereby  facilitating  the  movement  of  freight  to  and 
from  the  stations. 


It  is  Not  Safe  to  Coxclude  that  those  employers  who  have 
had  the  experience  and  the  profit  will  be  convinced  that  the 
most  ethically  conducted  business  is  the  most  profitable ;  that 
business  ideals  must  be  ethical  ideals. — David  Van  Alstyne  be- 
fore the  Congress  of  Technology,  Boston,  Mass. 


This  is  the  highest  drilling  speed  on   record. 


SfciTEMBER,    1911. 
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A  STUDY  OF  THE  VENTILATION  OF  SLEEPING-CARS* 


Thomas  R.  Crowder,  M.D. 


i'roblems  of  ventilation  confront  the  designers  and  operators 
oi  all  enclosed  spaces  in  which  one  or  more  persons  are  ex- 
pected to  live.  Demands  for  a  supply  of  fresh  air  must  be  rec- 
ognized by  those  operating  hospitals,  theaters,  offices  and  to  a 
peculiar  degree  by  those  concerned  in  the  management  of  public 
cciiveyances,  in  which  the  space  for  each  occupant  is  neces- 
sarily restricted.  For  the  purpose  of  securing  a  suitable  ex- 
change of  air  in  railway  cars  many  types  of  ventilators  have 
been  suggested  and  not  a  few  have  been  given  practical  tests. 
About  three  years  ago  I  was  asked  to  report  on  the  efficacy  of 
one  of  these  which  had  been  applied  to  a  few  sleeping  cars, 
wliich  has  since  been  applied  to  a  large  number,  and  which 
seemed  to  be  of  considerable  practical  usefulness. 

In  this  connection  it  became  evident  that  it  would  be  neces- 
sary to  establish  seme  basis  of  comparison,  since  it  does  not 
Stem  to  have  been  estimated  in  exact  figures  to  what  degree 
natural  ventilation  of  a  railway  car  is  effective.  Inasmuch  as 
the  problem  is  one  of  lasting  importance  and  is  likely  to  recur, 
it  seemed  advisable  to  make  a  fundamental  study  of  the  ques- 
tion and  to  place  the  results  within  reach  of  those  who  might 
have  occasion  to  make  use  of  them. 

.\  very  simple,  if  somewhat  tedious,  means  of  making  this 
investigation  was  long  ago  established  by  Pettenkofer.  It  con- 
sists of  estimating  the  vitiation  of  the  atmosphere  by  determin- 
ing the  amount  of  carbon  dioxid  it  contains,  and  from  this  com- 
puting the  amount  of  air  supplied  for  ventilation. 

All  air  contain.^  carbon  dioxid  as  a  normal  constituent.  The 
average  amount  in  pure  air  is  commonly  stated  to  be  4  parts  in 
10.000.  This  is  the  figure  arrived  at  by  Pettenkofer  and  the 
one  generally  used  in  ventilation  computations,  though  recent 
investigation  has  shown  it  to  be  a  little  too  high.  Harrington 
considers  the  normal  as  but  slightly  in  excess  of  three.  It  va- 
ries at  different  times  and  places,  but  the  variation  is  confined 
within  very  narrow  limits.  It  is  somewhat  higher  in  cities  than 
in  the  open  country.  The  average  for  fifteen  samples,  which 
were  collected  in  the  country  districts  of  lUinoir  in  1907,  was 
3.6,  with  a  maximum  of  4 ;  for  thirty-nine  samples  from  the 
streets  of  Chicago  during  the  same  period  the  average  was 
4.o()  with  a  maximum  of  5. 

Ihe  carbon  dioxid  in  the  expired  breath  averages  more  than 
4  per  cent.  (400  in  10,000).  The  amount  excreted  hourly  varies 
according  to  age,  sex  and  the  degree  of  bodily  activity.  In  a 
mixed  community  of  persons  at  rest  it  will  average  about  0.6 
cubic  feet  per  person  per  hour,  and  the  variation  will  be  a  small 
one. 

If  there  were  no  ventilation  whatever  the  air  of  an  ordinary 
railway  coach,  containing  4,000  cubic  feet  of  space  and  occu- 
pied by  twenty  people,  would  have  34  parts  of  carbon  dioxid 
per  10,000  of  air  at  the  end  of  one  hour  of  occupancy;  and  this 
would  continue  to  increase  indefinitely  in  a  direct  ratio  to  the 
time,  since  carbon  dioxid  continres  to  be  produced  by  the  res- 
piration of  the  occupants  at  a  practically  constant  rate.  But 
no  car  is  air-tight,  consequently  the  carbon  dioxid  will  never 
reach  tiiis  theoretical  limit.  Fresh  air  from  the  outside  is  con- 
stantly entering  through  the  numerous  crevices  about  the  doors 
and  windows,  and  old  air  is  constantly  leaving.  The  inside  air 
is  being  constantly  diluted. 

It  is  plainly  impossible  to  measure  directly  the  amount  of  air 
fl' wing  into  a  car,  since  it  enters  at  many  points  and  at  con- 
stantly changing  velocities.  But  the  amount  of  the  interchange 
ni;iy  be  readily  computed  from  the  actual  amount  of  carbon 
fli  >xid  found  from  time  to  time  by  applying  the  figures  given 
above  to  a  simple  mathematical  procedure.  To  illustrate  this 
problem:  Suppose  a  car  contains  twenty  people  and  its  atmos- 
pl)ere  is  found  to  have  an  average  of  10  parts  of  carbon  dioxid 
P'T  10,000.  The  incoming  fresh  air  contains  4  parts  of  carbon 
'I'oxid  per  10,000,  hence  the  respiratory  contamination  of  the 
c;""  air  is  represented  by  only  6  parts.  Twenty  people  produce 
twenty  times  0.6  cubic  feet,  or  12  cubic  feet  of  carbon  dioxid 
1"  r  hour.  With  what  amount  of  air  must  12  cubic  feet  of  car- 
i'  ti  dioxid  be  diluted  so  that  the  air  will  contain  6  parts  of 
'•  rbon  dioxid  in  10.000?  The  simple  proportion.  6  :  10,000  : : 
'-  ]  ?,  gives  20.000  as  the  answer.  Hence  there  must  be  20,000 
cubic  feet  of  air  supplied  per  hour,  or  i.ooo  cubic  feet  for  each 
Person  present,  in  order  sufficiently  to  dilute  the  carbon  dioxid 
produced  so  as  to  maintain  itj  proportion  at  to  parts  in  10.000. 
I  lie  computation  is  better  represented  by  the  general  formula : 
-4  =  r  ^  -4-  (x  —  AT) 

'■^■'^  t'=the  CO..    produced  by  one  person    (cu.  ft.   per  hour), 

^  =  the  number  of  persons  in  the  room. 
X  =  the   proportion  of  f'O.j    found  in  the  air  of  the  room, 
A' :^  the  proportion  of  COo'  in  the  outside  air  (0.0004), 


and 


A  =  the  air-supply  to  the  room    (cu.   ft.   per  hour) 


applying  the  above  calcination  to  the  conditions  supposed 


— a  room  containing  twenty  people — we  lind  that  with  the  car- 
bon dioxid  at  0.CO09.  or  g  parts  per  10,000,  24,000  cubic  feet  of 
air,  or  1,200  cubic  feet  per  person,  would  be  necessary;  at 
0.0008,  30,000,  or  1,500  cubic  feet  per  person;  at  0.0007,  40,000, 
or  2,0GO  cubic  fe.n  per  person ,  at  0.0006,  60,000,  or  3,000  cubic 
feet  per  person:  at  0.0005,  120,000,  or  6.000  cubic  feet  per  per- 
son :  at  0.00045,  240,000,  or  I2,0(X)  cubic  feet  per  person ;  and 
at  o.o<X)4  an  inhnilt  amount  per  room  and  per  person. 

The  first  attempt  to  apply  Fettenkofer's  methods  to  the  air  of 
railway  cars  and  to  place  our  knowledge  of  their  ventilation 
upon  a  scientific  basis  seems  to  have  been  made  b\-  Wolfhiigel 
and  Lang  in  1875.  Further  investigation  was  carried  out  under 
the  direction  of  the  Prussian  minister  of  war  in  iSSj-S.  in  order 
to  determine  the  best  means  01  ventilating  military  hospital  cars. 
Some  fifteen  or  twenty  years  ago  a  number  of  analyses  of  the 
air  from  passenger  cars  were  inade  by  Professor  Xickols.  work- 
ing under  the  auspices  of  the  Board  of  Railroad  Commissioners 
of  the  State  of  Massachusetts.  About  the  same  time  the  Penn- 
sylvania Railroad  Company  took  up  the  subject  and  had  a  few 
tests  made.  In  if^94  a  committee  of  the  Master  Car  Builders' 
Association  made  a  somewhat  extensive  report  on  the  subject  of 
car  ventilation,  and  with  it  submitted  the  results  of  several 
analyses  of  the  air  from  sleeping-cars,  chair-cars  and  suburban 
coaches.  Eight  observations  :n  sleeping-cars,  with  an  average 
of  12.5  passengers,  gave  an  average  of  18  parts  carbon  dioxid 
per  10.000.  The  hitdiest  was  22.  the  lowest  11.3.  Eight  obser- 
vations in  chair-cars,  with  an  average  of  17.4  passengers,  gave 
average  carbon  dioxid  of  10.7  parts  per  10.000:  highest  15.5, 
lowest  7.  Six  observations  in  suburban  coaches,  which  are  stated 
to  have  been  one-half  to  two-thirds  full,  averaged  13.8  carbon 
dioxid  per  10,000:  highest  21.7,  lowest  6.9.  Xo  record  of  the 
conditions  under  wiiich  the  samples  were  taken  or  of  the  meth- 
ods employed  are  given.  It  is  not  stated  whether  the  cars  were 
moving  or  standin<;  still  at  the  time  the  observations  were  made. 

In  1904  Dudley  reported  on  a  part  of  some  thirty  or  forty 
analyses  made  of  the  air  of  cirs  of  the  Pennsylvania  Company, 
which  were  ventihted  by  the  excellent  system  which  he  devised. 
He  found  from  10  to  18  parts  of  carbon  dioxid  per  10.000  in 
running  cars,  and  20  to  21  parts  in  cars  standing  still  for  twenty 
minutes.  Fifty-two  people  occupied  the  cars,  and  are  assumed 
to  have  produced  0.72  cuoic  feet  of  carbon  dioxid  each  per 
hour ;  from  which  is  estimated  26,000  to  62,000  cubic  feet  of  air- 
supply  per  hour  for  the  m<ivinp  and  22,000  to  23,000  for  the 
still  cars. 

Numerous  reports  are  to  be  found  upon  particular  tx-pes  of 
ventilators  and  ventilation  .systems  as  applied  to  railway  cars. 
An  excellent  and  extensive  report  of  this  order  was  made  by  a 
committee  of  the  Master  Car  Builders'  Association,  in  1908,  in 
which  the  various  systems  in  general  use  were  reviewed  in  detail. 
But  unless  I  have  missed  important  literature  on  this  subject, 
the  information  corcerning  the  actual  conditions  of  the  air  in 
railway  cars  is  vc^y  meager.  It  is  adequate  on  the  application 
of  ventilating  devices,  but  there  is  no  series  of  analyses  exten- 
sive enough  on  which  to  base  any  comprehensive  opinion  as  to 
the  deficiencies  of  natural  ventilation  to  he  overcome,  or  as  to 
the  adequacy  of  the  devices  ,'pplied  in  keeping  the  air  of  the 
breathing-zone   freed   from   the   products   of   respiration. 

The  ventilating  device*  upon  which  this  report  is  based  is 
designed  to  remove  air  by  exhaustion  from  the  upper  portion  of 
the  car,  and  its  operation  is  d^-pendent  on  train  motion.  It  was 
easily  determined  that  it  does  exhaust  air  in  this  way.  A  long 
series  of  anemometer  readings,  made  chiefly  by  Mr.  C.  S.  Knapp, 
have  shown  that  each  such  exhaust  ventilator  will  remove  an 
average  of  about  15.000  cubic  feet  of  air  per  hour  at  a  forty- 
mile  train  speed,  and  proportionately  more  or  less  for  faster  or 
slower  speeds.  While  there  is  considerable  variation  under 
apparently  similar  conditions,  the  outward  flow  is  a  constant 
one.  One  ventilator  is  placed  over  each  alternate  section  of  a 
sleeping-car ;  thus  there  are  six  in  the  sleeping-compartment  of 
the  ordinary  twelve-section  c:ir  and  eight  to  a  sixteen-section 
car,  while  two  arc  applied  to  the  smoking-room  and  one  to  a 
stateroom.  Toilet  and  dressing-rooms  are  also  equipped  with 
one  each  in  recent  practice.  It  is  readily  seen  that  a  very  large 
volume  of  air  leaves  the  car  each  hour  through  these  openings; 
it  must  enter  somewhere.  Tltc  question  was.  does  it  enter  at 
such  places  and  take  such  courses  as  to  cause  a  free  dilution  of 
the  air  at  the  breathing  level  -n  the  occupied  car?  There  seems 
no  adequate  Wiiy  to  answer  th's  question  except  by  determining 
the  carbon  dioxid  in  such  air,  from  which  the  amount  of  dilu- 
tion may  be  comruted  as  already  indicated.  It  was  desirable 
also  to  make  determinations  in  cars  not  having  the  exhaust 
ventilators,  but  depending  upon  natural  ventilation,  for  pur- 
poses of  comparisoii. 

The  results  of  such  determinations,  while  applying  particu- 
larly to  the  specific  ventilator  in  use,  are  to  be  considered  rather 
as  a  test  of  the  type — ventilation  by  exhaustion — as  applied  to 
railway  cars,  and  may  apply  equally  to  any  exhaust  ventilator 
placed   in   the   same   location,  provicled   only  that   the   one   used 


I,  ,uu"^^f"*^'^   ^*  **"*   thirty-eighth   annual   meeting   of  the   American   Public  *  The    ventilator    referred    to,    known    a?    the   Garland    Ventilator     is   fur 

"aith  Association,  Milwaukee,   September,  1910.  nished  by  Burton  W.  Mudge  &  Co.,  Chicago. 


370 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


September, 


It'll. 


actually  accomplishes  its  purpose  of  removing  air  in  large  vol- 
ume and    with   constancy. 

Methods. 

Determinations  of  carbon  dioxid  were  made  by  the  Petterson- 
Palmquist  apparatuo,  with  a  pipette  of  20  c.c.  capacity.  Tliis  in- 
strument furnishes  a  direct  volumetric  reading  <jf  carbon  dioxid 
and  should  be  sensitive  to  one  part  in  30,000  of  air  when  care- 
fully used.  The  accuracy  of  t'le  method  has  been  amply  proven 
by  Teich  and  others. 

About  a  thousaiifi  c.c.  of  the  air  to  be  examined  was  pumped 
into  a  large  rubber  cautery  bulb,  arranged  with  a  cut-off,  and 
was  tiien  emptied  into  a  two-ounce  bottle  tlirough  a  delivery 
tube  leading  to  the'  bottom.  The  bottles  were  fitted  with  well- 
ground  glass  stoppers,  lightly  coated  with  petrolatum,  and  were 
immediately  sealed  after  filling  with  the  samples,  by  pressing 
the  stopper  tight  at:d  turning  it  around  until  no  air  channels 
were  visible  in  the  petrolatum. 

If  an  average  siiinplc  of  tiie  air  was  desired,  the  bulb  was 
filled  while  walkiiij;  up  and  clown  the  middle  portion  of  the 
car;  if  of  a  single  place  the  bulb  was  filled  in  place  or  the  air 
simply  pumped  througli  the  bottle  by  means  of  a  small  hand 
bellows.  For  taking  air  from  an  occupied  berth  a  woven  tube 
about  14  inches  ir  length  and  possessing  enough  stifTness  to 
stand  alone  was  passed  its  full  length  between  the  curtains  into 
the  berth,  and  air  was  withdrawn  through  this  into  the  bottle. 
The  dehvery  of  air  was  into  the  bottom  of  the  bottle,  the  old 
air  being  drawn  off  from  the  top  by  suction  Experiment 
showed  that  withdrawing  through  the  bottle  ten  or  twelve  iimes 
the  volume  of  air  originally  in  the  container  always  furnished 
a  fair  sample  of  the  air  to  be  tested.  The  point  from  which 
the  berth  air  was  taken  lies  approximately  twelve  inches  behind 
the  middle  of  the  curtain.  Comparative  determinations  from 
different  points  in  the  same  berth  have  shown  that  this  repre- 
sents a  fair  sample  of  the  berth  air. 

The  samples  of  air  collect  mI  in  tliis  manner  were  opened 
under  a  saturated  solution  of  pure  sodium  chlorid,  which  had 
been  saturated  with  carbon  dioxid  in  order  to  remove  any  trace 
of  free  alkali  and  exposed  to  the  air.  The  mouth  of  the  bottle 
was  closed  by  the  finger-tip ;  il  was  then  removed  from  the  so- 
lution and  the  finger  replaced  by  a  rubber  stopper,  through 
which  a  similar  solution  was  immediately  let  into  the  bottle 
from  a  siphon.  This  forces  the  air  out  through  a  second  very 
narrow  rubber  tube  about  10  inches  in  length ;  and  when  the 
whole  of  the  original  air  contained  in  this  tube  is  displaced  it 
may  be  connected  to  the  pipette  of  the  instrument  and  the  air 
let  in  for  analysis.  There  is  10  doubt  a  trifling  interchange  of 
gases  between  the  outside  air  and  that  contained  in  the  sampling 
bottle  during  the  insertion  of  the  rubber  stopper;  but  with  the 
equalized  pressure  brought  about  i)y  opening  the  container  under 
salt  solution  the  change  is  so  slight  as  to  be  undetectable  and 
therefore  negligible.  Saturated  salt  .solution  is  so  slightly  ab- 
sorbent for  carbon  dioxid  that  no  appreciable  error  is  occa- 
sioned by  the  shoi*  time  of  exposure  involved  in  this  procedure. 

When  the  air  samples  were  taken  from  the  cars  a  record  was 
entered  opposite  the  identifjing  numbers  assigned  to  them,  in 
which  was  recorded  the  date,  line,  time  of  day,  time  of  occu- 
pancy, name  of  the  car,  its  distance  in  car  lengths  from  the 
locomotive,  appro>imate  speed,  the  place  taken,  the  outside  and 
inside  temperature,  the  direction  of  the  wind,  number  of  pas- 
sengers, whether  dcors.  windo.vs  or  decks  were  open,  or  whether 
the  exhaust  ventilators  were  used,  the  kind  of  lighting;  and 
remarks  were  added  as  to  die  comfort,  apparent  ventilation,  etc. 
Samples  were  collected  chiefly  in  the  course  of  ordinary  travel, 
and,  in  general,  no  attempt  was  made  to  control  any  of  the  ar- 
rangements, the  purpose  being  to  study  actual  and  general  con- 
ditions as  they  exist  normally. 

.-Ml  of  the  observations  were  made  during  the  cooler  months 
of  the  year,  and  nearly  all  when  the  outside  temperature  was 
low.  This  varied  from  below  zero  to  65°  F.,  being  in  the  ma- 
jority  of   instances   below   40°    F. 

The  larger  proportion  of  observations  were  made  during  the 
night  after  passengers  Iiad  retired,  and  practically  every  hour 
of  the  night  is  represented  by  difierent  parts  of  the  work.  This 
was  necessary  in  order  to  study  tlie  chief  feature  of  the  sleep- 
ing-car, namely,  the  occupied  berth. 

Nearly  3.000  carbon  dioxid  determinations  were  made  for  all 
purposes  in  connection  with  this  work:  about  2,000  of  these 
were  of  the  air  from  over  joo  sleeping-cars.  A  considerable 
number  were  made  of  the  air  of  day  coaches,  suburban  cars, 
street  cars,  stores,  restaurants  offices  and  the  open  air  for  com- 
parative purposes,  and  othr-rs  for  the  purpose  of  establishing 
certain  facts  exptrimentally. 

Resih-ts. 

Before  proceeding  to  an  analysis  of  the  findings  it  is  neces- 
sary to  know  the  amount  of  carbon  dioxid  in  the  air  surround- 
ing trains  in  order  to  have  some  basis  for  comi»uting  air-sup- 
plies to  cars.  The  locomotive  emits  an  enormous  total  volume 
of  this  gas.  which,  it  is  easily  conceived,  might  play  a  consider- 
able part  in  the  an^ount  of  carbon  dioxid  foimd  in  the  air  of 
the  cars.    According  to  Leissner  the  air  surrounding  trains  con- 


tains from  18  to  £2.8  parts  carbon  dioxid  per  10,000.  My  r^  -ults 
are  at  variance  with  this.  Foriy-si.x  determinations  averaged 
4.04;  the  highest  v.  as  10,  the  lowest  3.  A  few  showing  -  and 
over  were  made  from  the  rear  platform  of  trains  runninj;  m  3 
straight  head  wind,  where  th"  suction  effect  of  the  advancing 
body  has  a  tendency  to  draw  in  the  overhanging  gases.  (Jne 
sample  showing  ic  and  one  showing  7.5  were  taken  in  closed 
vestibules,  which  j,cnerally  show  no  internal  contaminatioi,.  It 
is  a  matter  of  ready  observation  that  any  lateral  wind  c.;rries 
all  the  smoke  from  a  locomotive  stack  well  out  of  the  p;i;h  of 
the  following  train.  Presumabh  this  is  true  of  the  in\,sible 
gases  as  well  as  tiie  visible  carbon.  When  the  wind  is  sti  light 
ahead  or  directly  with  the  train,  the  smoke  and  steam  ai\,  ;i,s 
a  rule,  carried  higli  enough  by  their  propulsion  from  the  -lack 
and  theif  heated  condition  to  allow  the  train  to  pass  under  with 
a  clear  interval,  the  heavier  particles  only,  such  as  the  mall 
cinders,  falling  in  its  path.  Of  course,  the  smoke  and  condi  used 
steam  do  not  diffuse  as  do  the  invisible  gases;  but  with  thi-;e  is 
mixed  a  quantity  of  sulphur  dioxid,  for  which  the  sen-.-  of 
smell  is  very  delicate.  ^Iy  observation  has  been,  in  the  t  xam- 
ination  of  tunnel  air,  that  where  flue  gases  have  contaminated 
the  air  with  15  to  20  parts  of  carbon  dioxid  in  10,000,  su:,)hur 
dioxid  is  readily  detected.  It  occasionally  happens  that  uffi- 
cient  gas  is  carried  into  a  train  running  in  the  open  to  r(  luler 
sulphur  dioxid  noticeable.  It  seems  that  my  determination >  of 
carbon  dioxid  in  the  air  surromding  trains  have  not  dealt  with 
the  conditions  that  could  bring  this  about.  Consequently  I  con- 
clude that  this  is  a  relative  rarity,  and  that  4  in  10,000  is  a 
proper  average  to  deal  with  in  considering  the  air  outsiile  of 
moving  trains.  Undoubtedly  trains  may  run  for  a  long  di.stance 
and  be  surrounded  by  only  the  pure  air  of  the  open  country, 
containing  not  more  than  3.5  parts  of  carbon  dioxid  per  10.000. 
It  must  be  realized  that  conditions  may  change  almost  ni "meii- 
tarily. 

It  was  not  found  feasible  to  make  use  of  all  the  itcni>  re- 
corded at  the  time  of  collecting  the  samples  in  the  analy--is  of 
the  findings.  The  distance  of  a  car  from  the  engine  appears  to 
bear  no  definite  relation  to  the  amount  of  carbon  dioxid  in  its 
atmosphere;  the  direction  iiid  force  of  the  wind  is  so  (lifticuit 
to  follow,  especially  at  night,  that  it  must  generally  be  neglect- 
ed ;  a  car  nearly  always  contains  more  carbon  dioxid  before 
starting  than  after  it  is  in  motion,  so  the  length  of  time  of  its 
service  becomes  negligible ;  the  products  of  illuminatin.u  gas 
combustion  are  carried  out  directly  through  the  roof  of  tlic  car 
and  play  no  part  in  the  air  contamination ;  a  low  outside  tern 
perature  is  compensated  for  by  more  internal  heat  and  sicni^ 
to  make  no  constant  difference  in  the  air-supply;  the  actual 
train  speed  is  of  lets  importance  than  the  relative,  that  i^,  thi 
rate  and  angle  at  which  it  cut^  the  wind. 

It  was  soon  observed  that  a  few  open  windows  in  a  mnvuig 
train  admit  such  a  volume  of  the  surrounding  air  as  to  niuler 
the    respiratory   contamination    almost    undetectable. 

So  we  may  disrriss  the  car  with  open  windows  from  further 
consideration,  and  with  it  the  whole  subject  of  summer  ventila- 
tion, in  so  far  as  the  term  "ventilation"  refers  to  supplyini;  air 
and  not  to  keeping  the  car  cool,  and  turn  to  the  car  running  ir. 
cold  weather  and   with  windows  closed. 

As  already  intim;ited,  two  main  types  of  ventilation  will  be 
dealt  with :  the  so-called  natural  ventilation  of  cars  which  are 
not  equipped  with  any  special  ventilating  devices,  and  ventila 
tion  by  exhaustion  with  the  device  referred  to  in  a  previous  sta- 
tion. All  examinations  were  made  at  the  ordinary  breatiiing 
level  unless  otherwise  stated.  The  computations  of  air-supply. 
or  of  ventilation  efficiency,  refer  then  to  the  air  dilution  in  tlii' 
breathing-zone,  and  to  the  main  compartment  of  the  car. 
N.\TL'R  \L    VENTrL.VTIOX. 

The  most  ordinary  condition  for  the  natural  ventilati'n  of 
cars  in  cool  weather  is  to  have  the  doors  and  windows  1  losed 
and  a  certain  proprrtion  of  tho  small  windows  at  the  top  "f  the 
car  open.  These  small  windows  are  herein  referred  i"  'i* 
"decks''  or  "deck  sash,"  in  order  to  avoid  confusion  o'  the 
term  "window,"  which  will  always  refer  to  those  along  the  -idc^ 
of  the  car,  and  of  the  term  "ventilator,"  which  will  refer  t'  the 
exhaust  ventilator  above   mentioned. 

From  153  observations  made  in  44  cars  under  these  conditions 
the  average  carbon  dioxid  was  7.19  per  10,000.  The  max  nnim 
is  13,  the  minimum  ;i.-i.  The  average  number  of  passenger-  ffl"" 
the  153  observations  is  15.05.  A  car  carrying  this  numl"  r  "^ 
people  would  require  28,300  cubic  feet  of  fresh  air  hourly  t" 
maintain  the  carbon  dioxid  a^'  7.19  parts  per  10.000.  In  ther 
words,  there  would  necessarily  be  an  air  supply  of  1.880  inh"^ 
feet  per  person  horrly. 

Adding  to  the  optn  decks  hy  opening  one  or  both  end  lo'""',^ 
to  the  vestibule  (the  outside  vestibule  doors  remaining  cl<'>co> 
would  be  expected  to  cause  a  greater  air-supply.  Such  i-  ''"^ 
case,  as  was  shown  by  forty-six  observations. 

The  maximum  c.-rbon  dioxid  is  8.5  against  13,  while  "-13-'' 
per  cent,  of  the  determinations  are  below  6.  The  average  a'"' 
bon  dioxid  being  5.40  per  10,000  and  the  average  number  of 
passengers  9.50,  there  would  be  required  40,700  cubic  feet  ot 
air  hourly  to  meet  the  conditions.     It  sometimes  happens  tha;  a" 
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jiid  door  is  open  and  practically  no  air  enters  through  it;  on 
the  other  hand,  an  enormous  volume  may  enter ;  and  occa- 
jionally  air  may  leave  the  body  of  tlie  car  through  such  an  open 
door.  These  are  facts  which  may  be  verified  by  noting  the  di- 
rection and  force  of  the  air  currents  as  they  pass.  Air  does  not 
necessarily  sweep  through  cars  with  doors  open  to  the  vesti- 
bules, though  on  the  average  the  air  supplied  to  the  breathing- 
zone  in  the  body  of  the  car  is  considerably  increased.  There 
seems  to  be  no  constancy  as  to  which  door  acts  best  in  the  ca- 
pacity of  ventilator.  Sometimes  the  forward  and  sometimes 
the  rear  is  most  efficient. 

Only  twelve  observations  were  made  where  both  doors  and 
all  of  the  deck  sash  were  closed.  Whatever  amount  of  the  out- 
.side  air  eiUers  the  car  under  these  conditions  must  find  its  way 
in  through  natural  crevices  nnd  is  driven  in  and  out  by  the 
pressure  of  the  wii^d  and  the  suction  effects  produced  by  the 
motion  of  the  train 

As  would  be  expected  under  these  conditions,  the  average 
i-arbon  dio.xid  is  greater  than  m  either  of  the  preceding  groups 
and  the  computed  air-supply  '.,  smaller.  The  maximum  carbon 
dioxid  has  advanced  to  15,  while  the  average  is  8.33.  Eight  and 
three-tenths  per  cent,  are  above  12  and  33.3  per  cent,  are  above 
8,  while  only  166  per  cent,  are  below  6.  With  the  average  of 
8.33  parts  of  carton  dioxid  per  10,000  and  13.33  passengers 
18,500  cubic  feet  af  air  per  hour  would  be  required. 

There  were  only  two  observations  made  when  all  the  decks 
were  closed  and  one  end  door  to  the  vestibule  was  open — the 
rear  door  in  each  instance.  The  number  of  passengers  aver- 
aged 0.5  and  the  carbon  dioxid  averaged  5.75,  which  would  in- 
dicate a  ventilation  efficiency  equivalent  to  32,500  cubic  feet 
of  air  per  hour.  The  number  of  observations  is  too  small  to 
have  any  considerable  value. 

The  comparative  efficiency  of  natural  ventilation  in  the  four 
groups  of  conditions  stands :  18,500  cubic  feet  of  air  hourly  for 
the  fully  closed  car;  28,300  when  from  one-fourth  to  all  the 
decks  are  open ;  32,500  when  decks  are  closed  and  one  door 
open :  and  40,700  where  end  doors  are  open  in  addition  to  open 
decks.  It  is,  of  course,  possible  that  a  larger  number  of  ob- 
servations would  materially  cliange  these  figures,  but  it  is  not 
probable  that  their  relation  to  each  other  would  be  greatly 
altered. 

VENTILATION    BY    EXH.\UST    VEXTIL.\T0RS.    <  .'     l" 

It  has  been  stated  that  one  ventilator  of  the  type  described  is 
fitted  above  each  alternate  section  of  sleeping-cars  and  that  each 
ventilator  will  remove  an  average  of  15,000  cubic  feet  of  air 
per  hour  at  a  forty-mile  train  speed.  Xo  special  intakes  are 
provided  for  this  air.  It  goes  out :  it  must  come  in.  But  it 
might  come  in  at  such  places  and  take  such  courses  as  to  play 
no  part  in  aerating  the  breathing-zone  of  the  car — might  be 
short-circuited,  so  to  speak.  The  results  of  the  carbon  dioxid 
determinations  of  air  at  the  breathing  level  shows  that  to  a 
certain  extent  this  must  happen,  since  the  air  supplied  to  the 
breathing-zone,  as  computed  from  carbon  dioxid  determinations, 
is  considerably  less  than  the  amount  which  leaves  through  the 
ventilators,  as  determined  by  actual  measurement.  But  in  spite 
of  this  the  air-supply  is  much  increased  and  is  better  regulated 
than  in  cars  not  so  equipped. 

Two  hundred  and  ninety-four  determinations  in  67  cars  which 
were  fitted  with  these  ventilators  and  in  which  all  doors  and 
windows  were  closed  were  recorded. 

As  in  the  case  of  natural  ventilation,  there  is  here  also  a  con- 
siderable variation  in  the  computed  air-supplies,  though  the  ten 
dency  is  to  much  more  pronounced  uniformity.  The  maximum 
carbon  dioxid  is  10  parts  per  10.000  of  air,  the  minimum  4.5 
parts.  The  average  carbon  dioxid  is  6.20  per  10.000  and  the 
average  number  oir  passengers  14.88.  There  would  be  required 
40,600  cubic  feet  of  air  hourly  to  satisfy  these  conditions.  Of 
the  294  determinations  of  carbon  dioxid  only  4.4  per  cent,  arc 
over  8  per  10,000  while  46.9  per  cent,  are  below  6  and  95.6  per 
cent,  are  as  low  as  S.  Hence  the  ventilation  efficiency  is  equiva- 
lent to  at  least  i,50f^  cubic  feet  per  person  hourly  95.6  per  cent, 
of  the  time  and  is  3.000  cubic  feet  or  more  46.9  per  cent,  of  the 
time,  while  it  is  never  less  than   i.ooo  cubic  feet. 

It  will  be  noticed  that  the  averages  of  the  totals  in  this  table 
represent  essentially  the  same  average  ventilation  as  for  those 
where  to  a  proportion  of  open  decks  is  added  an  open  door. 
Probably  its  proper  comparison  would  be  made  with  the  con- 
ditions of  the  first  tests  noted,  when  it  is  seen  that  there  is  a 
distinct  advantage  in  favor  o(  the  cal"?  equipped  with  exhaust 
ventilators  over  those  ventilated  bv  the  decks,  and  that  this  ad- 
vantage represents  an  average  addition  in  the  air-supply  to  the 
breathing-level  of  about  12,000  cubic   feet  of  air  per  hour. 

Forty-eight  observations  in  twelve  cars  equipped  with  venti- 
lators and  having  one  or  botli  doors  open  to  the  vestibules  were 
recorded. 

With  an  average  of  14.48  passengers  the  carbon  dioxid  varies 
from  3.5  to  9,  and  averages  3.50.  It  is  over  8  but  once  and  is  29 
times  under  6  (60.4  per  cent.V  While  the  totals  and  average 
carbon  dioxid  are  very  clo>e  to  those  where  natural  ventilation 
IS  carried  on  through  open  decks  and  doors,  the  number  of 
passengers    is    greater    and    the    equivalent    air-supply    is    57.900 


cubic  feet  per  hour  against  40,700,  showing  again  a  distinct  ad- 
vantage in  favor  of  the  cars  equipped  with  exhaust  ventilators 
For  the  cars  depending  upon  natural  ventilation  the  general 
averages  of  passenger  and  carbon  dioxid  for  all  observations 
are  13.70  and  6.88.  respectivc'y,  and  the  equivalent  hourly  air- 
supply  28,500  cubic  feci.  Averaging  all  ol)<ervations  in  cars 
when  there  were-- 

Lcss  than  10  passengers:  7.4S  and  5.91,  respectively;  equivalent  air-supply 
;^  23,500  cu.   ft.  per  hour. 

Between  10  and  15  passengers:  13.29  and  <3.«2,  res|jectivel}';  equivalent 
air-suppply  =^  30,500  cu.   ft.    per  hour. 

Between  15  and  20  jtassengers:  17.57  and  7.38,  respectively;  equivalent 
air-supply  ^  31,200  cu.  ft.  per  hour. 

More  than  20  passengers:  23.18  and  8.85,  respectively;  equivalent  air- 
supply  =  28,700   cu.    ft.    per   hour. 

For  cars  equipped  with  exhaust  ventilators  the  general  aver- 
ages of  passengers  and  carbon  dioxid  for  all  observations  are 
14.82  and  6.1 1,  respectively,  and  the  equivalent  hourly  air-supply 
42,100    cubic    feet.      .\veraging    all    observations    in    these    cars 

when  there  were — 

Less  than  10  i)assengers:  9.10  and  5.56,  respectively;  equivalent  air- 
supply  =  34,600   cu.    ft.    per   hour. 

Between  10  and  15  passengers:  13.51  and  5.95,  respectively;  equivalent 
air-supply  =  41,600   cu.    ft.    per    liour. 

Between  15  and  20  passengers:  17.65  and  6.46,  respectively;  equivalent 
ail -supply  =  43,000  cu.   ft.   per  hour. 

More  than  20  passengers:  23.24  and  7.24  lespectively;  equivalent  air- 
supply  =  43,000  cu.  ft.  per  hour. 

THE    BERTH. 

When  taking  samples  of  air  from  the  berths  in  the  manner 
already  described,  it  was  the  rule  to  take,  as  nearly  simultane- 
ously as  possible,  an  average  sample  from  the  aisle  for  com- 
parison. Samples  from  each  place  were  generally  repeated  at 
fifteen-minute  intervals,  until  twenty  or  more  had  been  collected 
in  the  car.  Two  lower  berths  on  each  side  of  tht  car  were  gen- 
erally selected,  availability  determining  the  choice,  and  one  or 
two  uppers  when  possible. 

In  testing  sleeping-cars  not  fitted  with  exhaust  ventilators, 
the  average  carbon  dioxid  for  all  berths  is  8.32  and  the  aver- 
age ventilation  is  equivalent  to  1,389  cubic  feet  of  air  per  hour 
per  berth.  The  lowest  aycragc  carbon  dioxid  for  the  berths  of 
any  cai  is  6.41,  the  highest  is  0.78:  inversely,  the  largest  equiva- 
lent air-supply  is  2,473  cubic  leet  per  hour,  and  the  smallest  is 
1,038  cubic  feet  per  hour.  Of  the  321  determinations  of  carbon 
dioxid  1.2  per  cent,  are  above  12  per  10,000:  11.2  per  cent,  are 
above  10;  44.5  per  cent,  are  above  8:  only  2.^  per  cent,  are  be- 
low 6,  and  55.5  per  cent,  are  8  or  under.  Hence.  55.5  per  cent, 
of  the  determinations  indicate  that  at  the  moment  the  samples 
were  taken  the  air  of  the  berth  was  diluted  with  fresh  air  to 
an  extent  that  would  necessitate  ventilation  of  that  berth  with 
1,500  or  more  cubic  feet  of  air  hourly;  it  was  less  than  1,500 
feet  per  hour  in  45.5  per  cent,  less  than  1,000  cubic  feet  in  11.2 
per  cent.,  and  less  than  750  cubic  feet  in  only  1.2  per  cent,  of  the 
examinations. 

If  a  considerable  immber  of  the  upper  berths  are  occupied  the 
car  is  necessarily  well  filled.  The  higher  number  of  passengers 
would  logically  account  for  a  higher  carbon  dioxid  in  the  body 
of  the  car  (average  20.51  passengers  and  8.37  carbon  dioxid 
against  16.41  passeiigers  and  7.32  carbon  dioxid  in  the  table  for 
lower  berths).  With  open  decks  it  would  be  expected  to  find 
better  ventilation  in  the  upper  part  of  the  car.  On  the  other 
hand,  when  the  decks  are  closed  the  opposite  may  be  the  case. 

Of  the  41  determinations  of  carbon  dioxid  9.8  per  cent,  are 
above  12;  19.5  per  cent,  above  to:  61  per  cent,  above  8;  2.4  be- 
low 6 :  and  only  39  per  cent,  are  8  or  under.  These  figures  in- 
dicate that  the  ventilation  of  these  l>erths  was  equivalent  to 
1,500  cubic  feet  or  more  of  air  hourly  in  39  per  cent.,  less  than 
1,500  cubic  feet  hourly  in  61  per  cent.,  less  than  1,000  cubic  feet 
in  19.5  per  cent.,  rnd  less  than  750  cubic  feet  in  9.8  per  cent, 
while  the  average  ventilation  is  equivalent  to  i.r6i  cubic  feet 
per  berth  per  hour. 

Of  39  times  that  the  comparison  can  be  made  the  air  of  the 
berths  contains  less  carbon  dioxid  than  the  aisle  at  the  same 
time  in  17.9  per  cent.:  it  ccmtains  more  in  61.5  per  cent.,  and 
they  are  equal  in  20.5  per  cent. 

Comparison  of  Lox^-er  and  Upper  Berths  in  Same  Car. — I  am 
able  to  compare  tiie  carbon  dioxid,  consequently  the  ventilation, 
of  the  lower  and  the  upper  berths  in  five  cars. 

In  two  cars  there  is  less  carbon  dioxid  in  the  air  of  the  lower 
berths  than  in  the  uppers:  consequently,  the  ventilation  of  these 
lowers  is  better  than  tliat  of  the  uppers.  In  the  remaining  three 
cars  the  carbon  dioxid  is  lower  in  the  uppers:  consequently,  the 
ventilation  of  the  tapper  berths  is  more  efficient  than  for  the 
lower  berths  in  the  same  cars.  There  was  a  total  of  91 
determinations  for  the  lower  berths  of  these  cars,  against 
34  for  the  upper  berths.  The  average  of  these  totals  gives 
slightly  less  carbon  dioxid  for  the  lowers  than  for  the 
uppers;  consequently,  there  was  a  slightly  better  average  ven- 
tilation of  the  lowers  under  the  conditions  represented  than  of 
the  uppers. 

Simultaneous  dekrmination-i  were  made  for  the  lower  and 
upper  berth  of  the  same  section  thirty-fo'.tr  times  in  these  cars. 
The  upper  had  more  carbon  dioxid  than  the  lower  30  times 
(5.^.8  per  cent.)    less  8  times    (23.^.  per  cent  ).  and   they  were 
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equal  6  times  (  i"."  per  cent.).  The  relative  ventilation  is,  of 
course,  inversely  as  the  carbon  dioxid. 

Six  hundred  and  ninety  carlon  dioxid  determinations  of  the 
air  of  lower  berths  and  53  of  the  air  of  upper  berths  in  cars 
equipped  with  exhiuist  ventilators  showed  that  in  all  but  three 
of  the  forty-two  cars  (17,  31  and  27)  the  average  carbon  dioxid 
of  the  lower  berth:",  is  highe-  than  the  average  for  the  aisle. 
The  average  difference  for  all  observations  is  0.63  parts  per 
10,000  of  air.  The  highest  for  the  aisle  is  10,  the  lowest  4.5; 
for  the  berths  the  highest  is  13.5  and  the  lowest  4.5.  In  20.4 
per  cent,  of  the  berths  the  carbon  dioxid  is  lower  than  the  aisle 
at  the  same  time :  in  63.8  per  cent,  it  is  higher  than  the  aisle, 
and  in  15.8  per  cent,  they  are  equal. 

The  average  carbon  dioxid  per  berth  is  6.96  per  10,000 ;  the 
average  ventilation  is  equivalent  to  2,027  cubic  feet  per  hour. 
The  lowest  average  carbon  dioxid  for  the  berths  of  any  car  is 
5.38.  the  highest  is  9.34;  the  largest  equivalent  air-supply  is 
4,348  cubic  feet  per  hour,  and  the  smallest  1.123  cubic  feet  per 
hour.  Of  the  690  determinations  of  carbon  dioxid  only  one. 
0.14  per   cent,    is   above    12    parts   per    to,ooo  ;    3.3   per   cent,   are 


the  ail  simultaneously  from  the  two  on  the  same  train.  The 
results  are  shown  in  Chart  I.  It  will  be  noticed  that  the  avrr- 
ages  lie  a  considerable  distance  apart  and  represent  a  greater 
air-supply  to  the  cars  with  e.xhaust  ventilators  in  both  instancc-^. 

THE    ENTRANCE     .'VNn    DISTRIBUTION    OF     AIR. 

It  has  been  shown  that  an  average  of  over  40,000  cubic  fnt 
of  air  per  hour  enters  the  breathing-zone  of  sleeping-c<';rs 
equipped  with  the  type  of  exliaust  ventilator  herein  considercl. 
It  has  been  further  shown  th;:t  approximately  twice  this  much 
air  leaves  from  the  upper  portion  of  the  car  through  the  s:x 
or  eight  ventilators  used.  In  the  absence  of  specific  intakes  it 
is  difficult  to  determine  exactly  in  what  manner  this  air  fimls 
an  entrance. 

Sleeping-cars  are  snugly  built ;  the  crevices  are  small :  btit 
no  crevice  is  too  small  to  admit  air,  provided  a  little  pressure 
is  behind  it.  A  row  of  windows  covers  each  side  of  the  car, 
another  row  of  small  ones  extends  along  each  side  at  the  deck 
level,  and  each  end  has  a  door.  There  is  a  sum  total  of  ap- 
proximately 500  lineal  feet  of  crevices  at  their  edges.  If  they 
average  one-fiftieth    of   an   in:h   in   width   and   admitted   air   at 
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above  10;  21.7  per  cent,  are  above  8:  24.5  per  cent,  are  below  6, 
and  78.3  per  cent,  rre  8  or  under.  Consequently  the  ventilation 
is  equivalent  tfi  niC're  than  3.000  cubic  feet  of  air  per  berth 
hourly  in  24.5  per  cent,  of  the  berths  examined ;  it  is  1,500  or 
more  in  78.3  per  cent.,  and  less  than  1,500  cubic  feet  in  21.7  per 
cent.;  it  is  less  than  1,000  cubic  feet  per  hour  in  3.3  per  cent, 
and  less  than  750  cubic  feet  btit  once  in  690  determinations.  In 
this  case  631   cubij  feet  is  indicated. 

Of  the  53  determinations  of  carbon  dioxid  in  upper  berths 
the  highest  is  10.5,  the  lowest  4.5.  There  is  but  one  over  10 
(2  per  cent.)  ;  17  per  cent,  are  over  8;  2^  per  cent,  are  below 
6,  and  83  per  cent,  are  8  or  under.  The  ventilation  is  there- 
fore equivalent  to  more  than  3,000  cubic  feet  per  hour  in  32 
per  cent.;  it  is  1,500  cubic  feet  or  more  in  83  per  cent.;  1,000 
cubic  feet  or  more  in  98  per  cent.,  and  less  than  1,000  in  2  per 
cent.,  while  the  average  ventilation  is  equivalent  to  2.222  cubic 
feet  per  hour.  The  berth  is  iiigher  than  the  aisle  at  the  same 
time  in  94.3  per  cent,  and  lower  in  5.7  per  cent. 

It  seems  clear  that  the  average  ventilation  of  the  lower  berth 
in  this  type  of  car  is  on  th.'  average  slightly  better  than  the 
upper,  but  the  difference  is  so  small  as  to  be  of  no  practical 
consequence. 

In  a  general  way  it  is  found  that  the  average  of  the  berths 
and  of  the  aisle  follow  each  other  consistently.  Both  vary  from 
time  to  time  in  a  way  that  can  be  only  theoretically  explained, 
and   an   individual  berth   may   show  great   irregularity. 

If  we  bring  into  comparison  the  conditions  of  the  two  classes 
of  cars,  those  without  and  those  with  the  exhaust  ventilators,  a 
decided  advantage  i.s  seen  to  lie  with  the  latter  in  the  study  of 
berth  conditions,  as  was  before  noted  in  the  study  of  air  from 
the  car  body.  It  was  possible  in  only  two  instances  to  make 
direct  observations  of  the  comparative  ventilation  in  these  two 
classes  of  cars  under  identical  conditions  by  taking  samples  of 


half  the  rate  of  the  train  speed,^  the  40,000  cubic  feet  would  be 
more  than  accounted  for.  Some  of  these  crevices  are  much 
larger  than  one-fiftieth  of  an  inch,  some  are  probably  smaller. 
It  is  not  unusual  to  find  air  entering  certain  areas  of  open  win- 
dows at  a  rate  equal  to  one-half  the  train  speed,  or  even  more. 
The  crevices  may  act  in  the  same  way ;  the  passage  of  air 
through  such  invisible  openings  is  a  much  more  important  means 
of  ventilation  than  might  be  ''nought.  Pettenkofer  showed  that 
when  all  visible  chinks  were  closed  in  a  room  the  rate  of  ven- 
tilation was  decreased  only  28  per  cent,  as  compared  with  the 
rate  when  the  doors  were  closed  in  the  ordinary  way.  Putnam 
showed  that  air  entered  a  room  through  a  register  almost  a- 
rapidly  when  every  means  was  taken  to  make  it  air-tight  as 
when  the  doors  stood  open.  There  is  no  difficulty  with  the 
draught  of  an  open  fireplace  when  the  room  is  closed,  thoug-' 
each  pound  of  coal  consumed  causes  some  2,600  cubic  feet  of 
air  to  pass  up  the  flue. 

Samples  of  air  were  taken  simultaneously  from  various  loca 
tions   in   sleeping-cars  with  exhaust  ventilators  and  the  carbon 
dioxid  determined,  in  an  attempt  to  find  where  the  contamina 
tion  is  greatest.     Sc  long  as  the  samples  are  taken  well  withi 
the  body  of  the  car  they  show  nearly  uniform  results  for  dii 
ferent  levels  and  different  loc.itions;   hence  the  general  mixin.; 
of  the  air  must  be  good.     The  carbon   dio.xid   is,  on  the  aver 
age,  a  little  lower  close  to  the  floor  than  higher  up.     This  i'= 
consistent  with  the  upward   trend  of  the   flow  to  the   ventilator 
exits.     There  is  essentially  no  difference  between  the  breathing 
zone   and  the  bell-cord  level.     There  is  a   slight   difference  be 
tween   samples  taken  at  the  breathing-level   and  near  the  ven- 
tilator exits,  the  latter  being  luwer ;  but  the  difference  is  not  so 
great  as  would  be  indicated  by  the  difference  in  the  dilution  of 
the   lower   air   and   the   amount   leaving   the    car   through   these 
exits. 

The  one  way  in  which  strikingly  different  comparative  results 
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are  brought  out  is  b}  coUeciing  samples  from  within  a  few 
ir.ches  of  the  tops  or  bottoms  of  the  windows  and  from  the 
body  of  the  car.  Thirty-three  such  comparisons  were  made. 
1  wenty-three  times  the  air  taken  from  near  the  window  crevices 
in  this  way  showed  no  increase  in  carbon  dio.xid  over  the  nor- 
mal, while  the  interior  had  from  5  to  8  parts  of  carbon  dioxid 
per  lo.ooo.  In  these  twenty-three  instances  it  seems  clear  that 
fresh  air  was  entering  here  at  a  sufficient  rate  to  drive  back  all 
c  intaminated  air  for  a  distance  of  several  inches.  It  is  often 
possible  to  feel  a  draught  on  the  hand  placed  near  to  such  a 
crevice,  especially  if  the  outside  air  is  cold.  Now  the  least  per- 
ceptible draught  is  about  two  miles  per  hour.  If  air  is  moving 
at  this  rate  in  the  several  inches  lying  inside  a  crevice  it  must 
be  passing  through  the  crevice  itself  at  a  much  higher  speed. 
Seven  times  the  carbon  dioxid  by  the  windows  was  4.5,  when 
the  car  body  showed  5  to  7.  Twice  it  was  5,  when  the  car  body 
was  5.5  and  7.  Once  it  was  6  when  the  car  body  was  8.  In 
none  of  the  thirty-three  was  it  equal  in  contamination  to  the 
general  air  of  the  car. 

Samples  were  taken  from  the  inner  ends  of  the  passageways 
which  lead  to  the  end  doors  twenty-eight  times.  Seven  times 
this  air  showed  no  contamination  :  the  car  body  showed  5  to  8 
parts  carbon  dioxid  per  10,000.  The  other  samples  showed  4.5 
to  8.  Six  times  the  air  from  the  passage  was  higher  than  the 
average  from  the  car.  In  one  car  four  successive  observations 
from  the  rear  passageway  showed  no  contamination,  while  the 
forward  passageway  always  showed  a  contamination  equal  to 
or  greater  than  the  average  for  the  body.  It  seems  clear  in 
this  case  that  there  was  a  continuous  flow  of  air  from  the  rear 
door  inward — and  probably  an  outward  flow  from  tlic  forward 
end  of  the  car.     Both  doors  were  closed. 

Even  under  the  older  applied  principles  of  ventilation,  the 
air-supply  of  sleeping-cars,  as  determined  in  this  study,  is  ample 


in  summer,  or  to  dry  it  when  excessively  humid.  Fan  motors 
and  open  windows  are  the  available  means  by  which  the  difficul- 
ties arising  in  hot  weather  may  be  most  readily  overcome.  Carry 
away  the  body  heat  as  rapidly  as  possible  by  a  strong  current 
of  air.  Though  the  avoidance  of  overheating  in  winter  would 
seem  to  be  an  easy  thing,  its  accurate  control  to  meet  the  rap- 
idly changing  conditions  under  which  cars  may  be  operated  is 
a  matter  of  great  difficulty.  Experience  has  shown  that  it  is 
necessary  to  have  in  sleeping-cars  at  least  twice  as  much  radiat- 
ing surface  as  is  demanded  in  common  practice  for  heating  the 
same  space  in  hou.'es:  this  in  order  to  warm  the  large  volume 
of  air  received  and  discharged  so  that  it  will  maintain  comfort 
to  inactive  passengers.  To  decrease  this  surface  would  be  to 
fail  to  maintain  a  sufficiently  high  temperature  on  occasion.  A 
system  is  needed  ctipable  of  being  quickly  and  effectively  con- 
trolled to  meet  rapidly  changing  conditions.  Such  a  system  is 
now  being  experimented  with  in  which  there  are  multiple  units 
of  radiating  surface,  each  with  a  separate  control.  The  results 
so  far  indicate  that  from  this  a  more  uniformly  comfortalile 
condition  can  be  maintained. 


NOVEL  NARROW  GAUGE  LOCOMOTIVE  FOR  AN 

v:     -INDIAN  MOUNTAIN  RAILWAY 


One  of  the  most  interesting  locomotives  to  be  constructed  m 
recent  years  has  just  been  turnerl  out  of  the  shop  of  Boyer,  Pea- 
cock and  Company.  Limited.  Manchester,  England,  for  service 
on  the  Darjeeling  Himalayan   Railway  of  India,  where  the  con- 
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under  nearly  all  conditions.  The  average  carbon  dioxid  in  the 
air  of  running  cars  falls  well  within  the  limits  of  contamina- 
tion permitted  by  the  earlier  investigators,  and  it  is  relatively 
rare  that  the  individual  observations  show  more  than  10  parts 
in  10,000.  In  the  light  of  the  newer  conceptions,  which  have 
as  yet  been  applied  in  practice  only  to  a  very  limited  extent, 
this  air-supply  is  ample  under  all  conditions  observed.  No  daii- 
ger  to  health  is  to  be  appre.Hended  under  the  conditions  ordi- 
narily obtaining  even  in  still  cars.  They  are  occupied  only  for 
short  periods  as  a  rule  and  are  not  uncomfortable  if  kept  cool. 
It  would  seem  that  the  results  obtained  by  the  type  of  exhaust 
ventilator  investigated  in  this  study,  which  is  now  a  part  of  the 
standard  equipment  of  Pullman  cars,  are  entirely  adequate  to 
nicet  the  demands  of  hygiene,  and  that  those  difficulties  and 
discomforts  which  do  sometimes  arise  are  due  to  other  causes 
than  lack  of  a  sufficient  amount  of  fresh  air  or  to  excessive 
vitiation.  It  is  extremely  unlikely  that  increasing  the  air-sup- 
pl.v,  which  now  amounts  to  from  six  to  ten  or  more  times  the 
cubic  content  of  the  car  each  hour,  and  must  maintain  consid- 
erable motion  of  the  atmosphere,  would  aid  in  any  other  way 
than  by  making  overheating  more  difficult  to  bring  about.  Over- 
heating is  the  paramount  evil.  It  is  the  thing  to  be  chiefly 
guarded  against  in  the  attempt  to  maintain  comfort  and  good 
hygiene.     It  is  not  feasible  to  cool  the  naturally  overheated  air 


ditions  call  forth  requirements  of  a  particularly  exacting  charac- 
ter, in  fact  without  a  parallel  in  the  instance  of  smooth  rail 
operation. 

This  is  a  narrow  gauge  line,  51  miles  long,  which  was  begun 
in  1879  and  completed  in  1881.  Starting  from  Siliguri,  398  feet 
above  the  mean  sea  level,  the  line  rises  to  a  height  of  "407  feet 
at  Ghoom  Station.  47  miles  away,  and  then  descends  to  Dar- 
jeeling, four  miles  further,  the  terminus  itself  being  6,812  feet 
above  sea  level.  The  construction  of  this  line,  although  only  two 
feet  gauge,  presented,  as  may  be  imagined,  serious  difficulties, 
the  steep  ascent  necessitating  frequent  loops  or  spirals  and  re- 
verses, one  of  these  latter  having  gradients  of  i  in.  28  ft.  The 
average  ascent  for  the  forty  miles  between  Sookna  and  Ghoom 
is  170  feet  per  tnile.  For  the  first  seven  tniies  to  Sookna  Sta- 
tion the  gradient  is  a  gentle  one,  but  from  this  point  to  the 
summit  at  Ghoom  the  average  grades  in  the  sections  vary  from 
I  in  29  to  I  in  37,  and  there  are  many  cases  of  curves  of  70 
ft.  radius. 

It  was  specihed  tliaf  the  "Garratt"  locomotive  sorcalled,  should 
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*(Hi;il   t)   tii!K-    117.7   i^r   criii.i.       riu    rilati\r   \iiitil;iii<'ii    i?.   "i 

tour  so,   iiuir>dy  a*  ilu-  carbmi  dioxid. 
^■;.'    Si^   lninclri<l  ami   niiu-ty  carioii   dioxi,!   (kurnuTiati'iiis  i<i   tin 
/Jair  of  l(K\VVr'>t'''lHs  and  53  of  ilu    air  'if  uii;n.r   lxTth>  in  cars 

(•(|nipiic<l  witH  cxJiMiit  \«.'ntilal(>r«.   sli<>wt<l   tliat   in  all  hut   thrt-c 

of  tlu  forty-iwo  Oi'.rs  (  17.  _u  and  .17  I  tin-  avi  raiii  lartxni  dioxid 
;.  of  thv  h'Wir  hortli;  i-?  liishi'"  thau  tlu'  avt-raiio  f>>r  tlic  aisle. 
,.'Thf  avtrasif  (HlTerincr  f"f  .d!  <>h>tTvatit'n>  is  o.h,^  parts  j»it 
."•Jp»0oo/c>f  air...  The  liijilust  fir  tlu-  ai'^le  i-  10.  tlu  l^ue^l  4.5: 
;-ior  the 'IttTths  th,-  Inghot  is  13.5  an«l  ihe  lowest  4.5.  In  _'<).4 
".pcT  cent,  (if  the-  Utrlhw  the  car! ion  diosid  is  jouir  tlian  the  ai>-le 

:.at  the   same  timet  in  6.^S  per  cent,   it    i>  lii-^lur  than   ihe  ai-le. 
.'4ind  in   15.8  jier  cent,  tliey  are  equal. 
'•■:  .The  avera,«c  earl  on  dioxid  per  liertli   i>  f>.<)(»  per   H),o(io:   the 

avefasic  xentilaticin    is   v<|ui\aUnt    to   ^,0^7   euhu"    feet    per   hour. 

The  i«jvve.st  avera.ue  carlion  (lioxixl  for  the  hertlts  of  any  car  is 

5.38.  the  hiiihest  is  0.34';  th>-  larj;e-t  e<|uiv;ihnt  ;iir-supply  is 
;.4.34f<  cuhic  feet  jKT  hour,  aijd  the  suialle-t  i.i_'3  cuhic  teit  jier 
rhour.  Of  the^iiK)  deterntinations  "i  e;ir1>on  <lio.\id  didy  oiu. 
.JOC14   p'-T   rent,   is   ahove    u    part-   )ut    lo.oon;    3.3   per    cent,    are 


tile    aii    .-inuiltaneou>ly    from    'he   two   on   the   sanu-   train.      1 
results  are  shown  ir   Chart   I.     It   will  he  noticed  that  the  a\ 
a^es   lie   a  considerable   distance   apart   and   represent   a   >;rea- 
air-supply  to  the  cars  with  exhaust  Ventilators  in  both  instan. 

THE    KXTk.\N(K      \M1     UISTRIHITIO.V    OF     .\1K. 

It  ]};<>  been  shown  that  an  .iverai;e  of  over  40.000  cuhic  fi  5.', 
•  if  air  per  hour  eiUer>  the  hreathinjj-zone  of  sleepinti  c.''ry- 
eipiipped  wilh  the  tyjie  of  exhau^t  \eiUiIator  herein  con-iidt-tj .;,. 
it  lias  been  further  shown  th;.t  approximately  twice  this  mu.'y' 
air  leaves  from  the  uii|»er  portion  of  the  car  throush  the  ^;~j.;- 
or  eivjht  vcntiIator>  used.  In  the  absence  of  specific  intake*  ■■'• 
is  ditihicidt  to  deterniiiu-  e\;ictl_\-  in  what  nianiur  this  air  .fii.'t):: 
an  entrance. 

Sleejiin.ti-cars    are    ^nniily    h;idt :    the    crevice<    an    small ;    ' 
no  crevice  is  too   small  to  adn.it  air,  provided  a  little  press 
is  behind  it.     A   row  of  windows  covers   each   side  of  the  v 
another  row  of  small  ones  extends  alousj;  tach  side  at  tin-  de,..- 
level,  and  each  end  has  a  door.     There  is  a   sum  total  of  ,-,;:. 
proximately   500  liiual   feet  of  crevices  at   their  etlyes.     If  th^C  ; 
avera.ue  one  tiftieth    of   an   in;h   in    width   and   admitted   air   ^n 
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;,qb.6V€- 10;  »^i;~prr  vt'tw..  a'r^^^  cent    are  below  fj, 

;  ami  7''**'3  I><r  cetit.  i-re  ii. Of  muler.    Vonse(|uentK    the  ventilation 

is.  ttiuivalent    to  more   than   3.<x»c>.  cubic    feet    of    air   per   berth 

•hptirly  in^4.?'J>v*y,ccnt.  ^^^^O  berths  e.xaniitied;   it  is    1,500  or 

more  »i  7^3  pef  cent,  ji'ul  K -s  than   {,500  cubic  feet  in  JI.7  per 

cent.:   it  is   less  than    1,000  cubic   feel  per  hour  in  3.3  per  cent. 

-aful  k'ss  than  7541  cubic  feet  Ir.;;.  oucc  in-6<X)  dett?miinations.  .  Jn 

this  cii>e  Ojt  cubjj  feet  is  intlicated. 

Of  >1h' ■?»<   <leVernnii:itions -.i-f    cirlcn    di"\id    111    uiiper    berths 

..the    hiyhest  is    10.5,   the    Iowe.;i    4.5.       There    is    but    one   over    to 

'A  2  per  cent.  I  :    17  i»er  cent,  are  ever  S:  3_'  jier  cein.  arc  below 

•'6.,  anrl  S3  p-er  cent,  an'  S fr  utuKr.      The   ventilation   i«   therc- 

Jpre  v<|t''\>«I«''i>t  t<i  itiore  than  3,oyo  cuhic   feet  per   hour   iji  3^ 

:fMe-r  cotlt.;   it  i.sl.sw  cubic   feet  ctr  more  in  83  per  cent.:    i.cko 

citbic  feet  <ir  nvre  in  gS  JKT  cent.,  and  k>s  thati  i.ooo  in  _'  per 

cent,,  while   the  avtr;it;v  Ventii.ation    i<   ei|uiv.i]vtit    to  _>,_'_■_>  cubic 

feet  per  hour.      The  berth  is  iimher  than   the  aisle  at   tlu    s.ame 

■tinK-  ill  ipi.,^  [ler  ceiit.  and  lo\\.r  in  •;.7  per  cent. 

•!  •  Itistenis  dvar;  tlxht  th*^' ava-niiicvvintilatiiin  of  the  lower  berth 
in  tlii~  typi-  "if  car  i*  oii -th\-  .-iveraiie  slightly  better  than  the 
ui>per.  but  the  dii't'crencc'  is  io '  ~inall  as  to  he  of  no  practical 
consequence;  :y.'^;.:;.;.::  ■>.•;■.■'"■.■■..■••.■.'  ''■:•■■..■':".  -■' 

.     In  ,1  sencraT  «ay  It   i^   i..uni!  thai  the  avcrapc  of  the  hcrtfi's 
and  of  the  ai^te  fi>no\v.tach  other  consistently.     Itrith  vary  from 
time  b>  time  in  a   w.iy  that  can  he  inily  thenreticallv   cxiilained. 
■and   an    individual   berth    may   .-how    yreat    irregularity. 

} 'If  we  hrmij  into  cpmpari.^ori  the  ce  of  the  two  classes 

of  car.-  tho-e  without  and  tho-c  with  the  exhau-t  ventilators,  a 
decided  aflvaniaiie  i?.  seen  to  lie  with  the  latter  in  the  -tudy  f>\ 
berth  * cndiiifvns,  as  >va?  before  jioted  in  the  "-tiidy  of  air  from 
the  car  Viody.  .  li  was  i)o-.<ible  iji  only  twn  instances  to  make 
.direct  observations  of  the  comparative  ventilation  in  these  two 
clas'ie!*  <<f  cars  ijivIejT'li-ntjc.al  conditions  by  t akin «   samtiles  of 


halt   tlu    r.'ite  of  the  tram  spec<l,  the  4o,(K)o  cubic  feet   would     - 
mon-    tii.in    accovmted    for.      S'-me    (>i    these    crevicis    are    nuu 
larger  than   one  j":ltieth  of  an   inch,   sonic  are  probably   snialk.:.  . 
It  is  not  umisual  to  lind  air  e;.terinij  certain  areas  of  open  \\hy     ,- 
dow-  at  a  rate  equal  to  one-half  the  train  s]»eed.  or  even  nu  • 
The    crevices    luay    act    in    the    same    way :    the    pa--aj;e    of    . 
throui;h  .such  invisible  openini;-  1-  a  imich  more  imimrtant  mea.V.;  ^. 
of   ventilation   than   miiilit   In    'in  luglit.      I'ettenkofer  showed  tlV;-'  ;  .^ 
when  all  visible  chinks  were  cio<e<l  in  a  nioni  the  rate  of  vc'f    ;*: 
tilatitin   was  decrease<l  ^mly  2X  pt^r  cent,   as  conii)ared   with  ti.^-~ 
rate  when  the  tloors  were  clo-.-d  in  the  ordinary   way.     futnarA.'  " 
showeii   th.it    air   tntered   a    room    throu.uh   .a    rei^i-ier   ahno-t  J4:{. ' 
rapidlv    when    every    means    was    taken    to   make    it    air-tii;ht    ar^  ,.- 
when    the    iloor-    -t'.-od    ojit-n.      Tluri'    is    no    difticnlty    with    t4:"    ^    . 
drautfht  of  ,111   opin   fireplace   when   the   rooni   is  dosed,  tho.nK.'V/ 
each  pound   of  cord   cmi-nmed   can-<.-   some   j,6(x)   cubic    fcefpY-  ;" 
air  to  jias-   up  the   line.  ^  ;".•  C:' 

.S.imple-  of  air  were  taken  -imuhaiuon-ly   from  various  lotfi" '  ■■ 
tion-    in    sKepinu-cirs    with    eNli:iust    vintil.ilors    ,ind  .the    c.irb; 
dio.xid   determiiud,   it.   an   attempt    to   imd    where   the   contamii; 
tion  is  greatest.     S<    loiii;  ;is  the  samples  are  taken  well  with' 
the  body  (»f  the  car  they  show'   nearly  uniform  result-   for  (\y 
ferent    levels  an<l   different   loc.itions ;   hence   the   iieneral   mixHl-  ";. 
of   the  air  must   he   good.     The  carhfm  dioxid   is,  <in   the  avCt        . 
aire,  a   little   lower  close  to  the   tloor  th.in   hii;he-r   up.     ThiS; '•:  ..  ■ , 
consistent   with   th.e   upward   trend  of  the   How   to  the   ventilafo     :., 
exits.      TluTc  is  e-sentially  iu>  difference  between  the  breathiBJ."  .  ; 
/one   and   tlu'   bell-cord  level.     There  is   a   slipht   difference  be-  .' 
tween    samples   taken    .at    the   breathintr-level    and   near   the  vePn'-'. 
tilator  exit-,  the  latter  heinc  '.  'Wer :  hut  the  difference  is  not  S"  - 
j^reat  as  would  be  indicated  by  the  ditterence  in  the  dihitimi  /';'." 
the   lower   air   and   the   amount   leaving   the    car   through   thes*  :. 

exits.  .        .a  :.'"  -^Vv'^''.:--  ^\:.^\v^--''-'- •••'■'■  •'''•^'  ■'■  ^''^  ■■^'':-'f-   ''^^:;J--^  '•  ••■^  ■ 
The  rine  way  in  which  strikingly  different  rompnratiye-.rfStllt^ 
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"    brouylu    out    IS    1a    colkcuiig    sample j    tr. im    uitimi    a    lew 
lies  of   the    tops   or   bottoms   of   ihc   windows   and    from   the 
iy    of    the    ear.      Thirty-thr'-e    such    comparisons    wore    made, 
icnty-three  times  the  air  taken  from  near  the  window  crevices 
■.  ;  this   way   showed  no  increa-n    in  oarljon   dioxid  over  the  nor- 
:t;al)  while  the  interior  had  from  5  to  f<  parts  of  carbon  dioxid 
i^r  10,000.     In   these  twemv'three  instances  it   seems  clear  that 
r' esh  air  was  entering  here  at  a  sijfficietit  rate  to  drive  back  all 
ntaminated  air   for  a  distance  cif   several  inches.      It    is  often 
v-ssible   to   feel  a  draught  on   the   hand  placed  near  to   such  a 
.ci'ice,  especially  if  the  outside  air  is  cold.     Xow  the  least  per- 
l>tible  draught  is  alMiui  two  miles  per  hour..     It  air  is  moving 
...H.  this  rate  in  the  several  inclies  lynig  inside  a  crevice  it  must 
•■  passing  through   the   crevice   itself   at  a   much    higher   speed. 
^evien   times  the  carbon   dioxid  by  the  windows  was  4.5.  when 
'iie;car  body  showed  5  to  7.      Twice  it  was  5,  when  the  car  body 
was  5.5  and  7.     Once  it   was  0  when  the  car  body  was  8.     lii 
r.oiie  of  the  thirty-three  was.;!  equal  in  coiitaiiiinatioii,  tO:  the, 
ccmyral  air  of  the  car.-.r..":,.-  ;■'."';■     ■■:■■.••  /hv)-  ■;;'-?;;-:' -;-/.'/lyVv''  -^l -''v:.'' 
'Samples  were  taken  from  the  inner  ends  of  the  jvas.sageways 
'..  liich    lead   to   the    end    door-;   twenty-eight   limes.      Seven    times 
this  air  showed  no  contamin^-Jiion  :  the  car  IxkIv  showed  5  to  S^; 
jtarfs  carbon   dioxid  per    io,oo<:>.     The  otiier  samples  showed  4.5. 
tvR     Si.x  times  tlie  air  from  the  passage  was  higher  than  the-' 
^iverage  from  the  car.     In  one  car  four  successive  observations  . 
from  the  rear  passageway  showed  no  contamination,   while   thev- 
*■  >rward    passageway    always    showe<l    a    contamination    equal    to  ^ 
r   greater    than    I  he    average    for    the    li^^dy.      It    seems    clear    in 
ihis  case  that  tliere  was  a  contnuious  (low  of  air  from  the  rear  ? 
:ii)f>r  inward — and  jirobably  an  outward  flow,  from,  the  forward  : 
.!(:nd  of  the  car.     Roth  doors  were  dosed:    .rv/j       "C  ::v/  ■    —  '■! 
.Even    under   tlie   oldor    applied   principles    of   vcfitilatioh;   th<h 
•,air-supp]y  of  sleeping-cars,  as  I'etermined  in  this  study,  is  ample 


in  sninimr.  or  to  (!ry  it  wiiei;  excessively  humid,  han  moti.>rs 
and  open  windows  arc  the  avad.able  means  by  which  the  difficul- 
ties .irisiui;  in  hot  weather  jn.iy  be  most  reailily  <jverconie.  Carry 
away  the  body  heat  as  rai)i<lly  as  possible  by  a  stnuig  current 
of  air.  Though  the  av«Mdanee  of  overheatintj  in  winter  woUld 
seem  to  l>e  an  eas_»  thing,  its  accurate  control  to  meet  the  rap 
idly  clvanging  con<!itrons  un<ler  which  carsinay  he  operated  is 
a  maitei-  of  grea'  <lifticulty.  l\xp<.'nence  has  shown  that  it  i* 
nece-s.iry  to  have  ir.  sleeinng-ciTs'at  lea<t  twice  as  nuich  railiat 
ing  snriace  as  is  detnamled  in  connnoii  practice  f<^r  heating  the 
same  space  in  hou-es:  this  in  order  to  warm  the  large  volume 
of  air  received  and  dischargeil  >.>  that  it  will  niauvtain  comfort 
to  nij»oti\e  pa.ssenKvrs.  Tr)  deei'ease  this  siirface  wouW  be  to 
fail  to  niaintain  .1  sufficiently  high  tetnjHrature  on  occiisicHi.  A; 
system  is  needed  capable  ■>}  beini;  (|iiickly  and  ettecti^'ely  corir 
trolled  to  meet  rapidly  cli.uiging  conditions.  Sudi  a  system  is 
now  bemg  experimtnted  with  in  wrhich  there  are  multiple  iniits 
_of  radiatiny;  siif face,  each  w  it'i  a  separate  control:  Tlie  resnlts 
,sa  far  indicate  tliiit  from  this  a  n)iire  unifornily  comfortable 
condition  can  ;1)e7i^aintii  iti«d;:.;:^;  ;■  /•;;.;..  ;/^ 


NOVEL  NARROW  GAUGE  LOCOMOTfVE  FOR  AN 
:  INDIAN  MOUNTAIN  RAILWAY 


'One  of  thcniost  interesting-  locoinot  ires  to  be.  constructed  ni 
recent  years  \vi^  jnst  heen  turned  oiit  of  the  <hop  of  Boyer.  Pea- 
cf)ck  and  Compahy,  l^huiietl,  Mandie-fter.  Knjilan^i.  for  service 
on  the  r)ar reeling  HinKiiayati  Railway  of  India,  witere  the.  cp.n- 


.     (iVkhAi  r -t.it»iiM«n*yk,  tiK:?t».-NKt*  wm  ivartic,1;i..vkI'V  <KVKRErcf»xiuT-i«X! 


i,:|ider  nearly  all  coi>ditions:  :  The  ^vel^agebJrb^^fi  dioxid  in  the  ' 
■lir  of  running  cars    falls   well   within   the  limits  of  contamiiKt' 
Lion  permitted  by   the   earlier   investigators,  ^md  it   is   rel.itively 
Tate,  that   the  individual  observations   show  more  than    to  parts 
■  \il    10,000.     In   the   light   of   th>.   newer  conceptions,   which   havC' 
;.ys  yet   been   apphed    in    practice   oidy   to   a    very   limited   extent,. 
'his  air-supply  is  ample  under  all  conditions  observed.     No  d,in- 
.  ^er  to   health   is  to  he  apprel'entied  untler  the  con<htions  ordi- 
;}i.arily  obtaiiiing  even  in  still  cars.     They  are  occupied  only  for 
short  periods  as  a  riile  ;ind  are  not  tmcomfortable  if  kept  cool, 
n  wo^dd   seem  that  the   results  ol)t;iined  by  the  type  of  exhaust 
'^ mutilator  investi!.;aied  in  this  stud.v.  which  i-  now  ;i  ]Kirt  of  the. 
standard   equipment    of    I'tdlman    c;irs,   are   entirely   adequate   to 
"leet   the  demands   of   hygiene,   and   that  those   difficulties   and 
di<conifort-;  which   do  sometimes  arise  are  rlue  to  other  causes 
■.than  lack   of   .1    sntllieient    amount   of    fre^h   air  or   to   excessive 
•;vntatir,n.      |t    is   extremely   unlikely  that   increasing   the   air-sup-, 
■ply.  which  now    ;nn<  tints  to   fr^'in  six  to  (en  or  more  times  the 
yciibic   content  of  the  car  eacli   Iwur.  and  mif-t   maint.'iin  ci>nsid- 
riTable motion   of  tlu-  atmosi)htre,  would  aid  in   any  other  way., 
"tlian  by  making  overheating  m-rv  difficult  to  bring  about.  Ovefr^;. 
heating    is    the   paranioum    evil.      It    is    the    tiring   to   be    chiefly 
:  guarded  against   it:  the  attempt   to  maintain  comfort  and   good 
pygieiie.     y;  =  js  not  feasible  to  cool  the  natHrally  overheated  air 


ditions  caU  fof th  requireirieiTt:^  it^  a  >art  ^jcactiiig  chairaic- 

ter;  in  f{t«  \vitlu>Qt   a  puFallel  iii  tltij  instancy  of  ismooth  rail 

;';opcTatioiii.;. '.:7.-5/:=r</^Ay?.  >  .;;"-■-;  "■'■?'^.-<j'-;^  :*;•=■":, 

■    1  his  is  a  itarrim;  gauge  liiie,  51  nnlv?  l<»ng,  >vhicli-\Vas -begiin 
V  tri  1879  and  completed  iii  ri^r.     Stainiiig  froiti  Si%iiri;  ;^ 
above  the  meati  sfea  lejuet  tl>e  Ihie  risies  to  a  iteight  of  f;^)-  feet;- 
at;  Ghoom  Statk>iv.  47 miles  :i\vav.  ;iiB|i  tltcn^  tlesce^ 
jcelingt^  four  milvs  further,  the  teriniiitis  itself  beiiig  6.St/'teet 
above  sea  level-    J-he  C'ln'truetioii  of  this  Hue,  aUiir<>ugh  only  two 
-  f ept;  gauge;  presented,  as   may  he  imaipiiiied;  /-.ijriotis  diltieulties, 
:  ithe  steep  asi-enr  necessitating  frcqnent  I'">ops.>jr  sjnnds  iiml  re- 
verses, otre  of  tlu'se  lattvr"  haviiig  gradients  of  1  in.  .iJ*  ft:     The 
average  ascent  for ;  the  forty  miles  betwecit  Sookna  aiMl  Xihopm 
:i^  17b  feet  per  iTiite;;iM»r  the  ikst  seven  tniks 
tion   the   gradient  is   a   gititle.  one.  bnt  froiw  this  point  to  the 
>uininit  at  Ghooiii  tlte;  average  grades  in  the,  secti<>its  vary  ftdni 
;i.;in  29  to;  I   >ri  37^  aiitl  ther<  arc  HiJtny  cases  of  curves  of  70 
ft.  radiiis;  uy:'-!-:'^^  ({/',■:.  ■:/■■:;.■.:;;■;■;/:;  -'\-:':'-^'A 

;>     tl  was  spif'ciiied  thai  the  "Gaifrirti"'  liK-om.uive  sorcalMi  ^jould 
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be  able   to   negotiate   reverse   curves   of  60   feet   radius   with   a  the  boiler  barrel,  and  the  third  combined  with  the  fuel  bunker 

length  to  tangent  between  the  curves  of  20  feet  only.     Of  this  is  fixed  on  the  truck  at  the  firebox  end.     All  these  tanks  arc 

20  feet  tangent  only  6  feet  are  level,  as  at  7  feet  from  each  end  connected   by  means   of   suitable  piping,   and   are   filled   througli 

the  angle  begins  which  raises  the  tangent  to  the  super-elevation  the  fillholes  seen  in  the  photograph  at  cither  end  of  the  engine, 

of  2V2   inches  on  the  outer  rail  of  the  curves.     A  trial  line  ful-  An    interesting    feature    is    the    design    of    the    truck    centers 

tilling  these  conditions  was   laid   down   in   the   ample   extension  There  is  a  flat  surface  at  the  firebox  and  as  well  two  side  bear 

grounds  of   the   builder's   works.     The   illustration   of   this   new  ing   surfaces.     .\t   the   >^mokebox   end  the  swivelling   surface   is 

duplex  locomotive,  which  briefly  described  may  be  said  to  con-  dislied,  and  there  are  no  side  bearing  surfaces.     The  effect  is. 

sist  of  three  main  parts,  viz..  the  boiler  and  frame  and  two  motor  therefore,    to   give   to   the   boiler-carrying   frame   a   three   point 

bogies  shows  clearly  the  characteristic  disposition  of  the  com-  suspension,  which  gives  the  whole  machine  a  remarkable  capac 

poncnt  parts  of  the  locomotive.  ity  for  adjusting  itself  to  the  several  curves  and  super-elevation 

The    general    arrangement    is    that   of    tlie    duplex    truck,    but  of  the  rails, 

beyond   this   it    has   little   in   common   with   other   known   types.  'fiie  boiler  barrel  is  3  ft.  lo's  in.  outside,  and  7  ft.  long,  and 

Instead    of   the   boiler   being    placed    above    the    wheels    as   has  ,he  firebox  shell,  which  is  of  the  Belpaire  form,  is  4  ft.  8  ins, 

hitherto   been   the   practice,   it   is   carried   upon   a   girder    frame  ]ong  and  4  ft.  g'/i  ins.  wide,  with  internal  firebox  of  copper.     It 

which  is  pivoted  and   supported  at  its  extreme  ends  on   trucks.  „  jn  \y^.  observed  that  the  provision  of  a  boiler  of  large  capacity 

each  of  which  may  be  likened  to  a  locomotive  without  a  boiler.  ^^jn,  ^^\^\^  a^ij  ^^^^  firebox  has  presented  no  difiiculty  even  witli 

These    steam    trucks    with    their    water    tanks    and    coal   bunker  ^^  s,„aii  ^  jrauge  as  2  ft.     The  boiler  is  placed  in  a  plate  fram- 

together  constitute  the  greater  part  of  the  weight  of  the  loco-  ing_  and  is  fixed  at  the  smokebox  end;  allowance  for  expansion 

inoiivc  and  giv.;  stability  to  the  running;  furthermore,  the  center  \^_   as   usual,   provided   at   the   firebox   end.     Drummond   duplex 

line   of   the  boiler  portion   connecting   the   two   trucks   forms   a  >,afcty    valves    loaded   to    160   lbs.   pressure   are   carried    on    the 

chord  of  the  curve  on  which  the  engine  may  be  travelling,  and  ,i,,„h.,  and  two  of  Gresham  &  Craven's  No.  8  injectors  are  pro 

the  sharper  the  curve  tin-  greater  will  be  the  projection  of  the  vided.     The   frame  is  built  up  of  plates,  angles,  etc.,  the   main 

boiler  weight  towards  the  center  of  the  curve.  U)ngitudinals  being  -%  inches  in  thickness.     The  throttle  valves 

Comparing   the    "Garratt"    type   with   other    forms    of   articu-  are   provided   in   the   dome,   with    independent    rods    and   levers 

lated  locomotives,  it  will  be  seen  that  the  most  vital  and  novel  arranged   to  work   together   or   disconnect  one    from   the   other, 

element  is  contained  in  the   fact  that  the  boiler  lies  completely  o„e  goes  to  the  smokebox  in  the  ordinary  way,  and  one  to  the 

between   the   two   main   connecting   points   of   the   boiler   frame,  rear  is  brought  out  tlirough  the  back  of  the  firebox  and  under- 

without  the  boiler  frame  materially  overlianging  the  ccmiiecting  „eath   the    footplate   to   the   truck    center.      Connection    with   the 

points.     In  all  other  articulated  types  the  frame  is  superimposed  <;team  pipes  to  the  cylinders  is  made  through  ball  joints  on  the 

upon    the    trucks    and    extends    over    the    whole    or    nearly    the  center  line  of  the  truck  pivot  into  a  pair  leading  to  the  exhaust 

whole  length  of  the  machine.    The  first  consequence  of  the  Gar-  pip^   {„  the   stack,  to  which  the   exhaust   from  the   front  truck 

ratt  form  of  construction  is  that  the  size  of  the  boiler  and  size  cylinders    is    also    connected   by    means    of    a    sliding   pipe    with 

of   wheels   and   tank   accommodation   need   never   be   considered  universal  joint      This  is  plainly  seen  in  the  sectional  view.     The 

in  relation  to  one  another,  merely  by  reason  of  the  limitaticvis  a^les    and    tires    were    supplied    by    Messrs.    Vickers,    Son    & 

hitherto  imposed,   for  <..>  there   are  no  wheels  under  the  boiler  Maxim.   Ltd.      The   couplings   are   of   the    standard    Darjeeling 

in  this  type  of   locomotive,  and  no   side  tanks  on   the  carrying  Himalayan  type,  and  fenders  are  provided  as  rail  guards.     Both 

frames,  the  boiler  is  unrestricted  as  regards  the  position  of  its  trucks  are  provided  with  the  vacuum  brakes,  and  there  is  also 

center  line  or  as  regards  its  diameter.     It  is  therefore  possible  a  hand  screw  brake  to  the  rear  truck.     The  principal  dimensions 

with  this  type  to  get  the  maximum  boiler  requirements  with  a  arc  as  follows : 

relatively  short   boiler.     The   size   of   the  boiler   docs   not   affect  Cvlindeis,   outside                                                           -                                 4 

the  size  of  the  wheels,  as  tlie  boiler  is  suspended  between   the       ^'>!;"'''^.'''*-  tljameter  and  stroke  '.  — 11  in.  by  14  in. 

,  ,        ,  ,   ,        1  I  nilcr    length     7    ft. 

trucks  carrving  the  wheels  and  bunkers.  Soiier  diameter  outside   (at  front) 46?^^  in. 

A  second  consequence  of  the  arrangement  is  that  there  is  no  [T"ntinfr^"ur?a"ce. '^lubes'' .:::::::::::::::::::::::::::::::::  '^^:Wz% t: 

part   of   the   boiler-carrving    frame    materially   overhanging    the       Hcatmg  surface,  firebox   64  sq.  ft. 

,  ^  1    *u   i.'  u    it        r    ,.u      4.        1  t        -     I  Heating    surface,    total     667  ^q.  ft. 

truck  centers,  and  that  both   of   the   trucks  are  constructed   as       r.rate    area     17.5  sq.  ft. 

tank   trucks   carrving   fuel   and   water   supplv   tanks   as   integral       ,^"'''',':    i'"''''"''*-    •••  — •  •  •  ■  • ■  •  • '""'l'^; 

"  '^'^  -  "  I  ractive    force    per   lb.    of  mean   cflfective   pressure   in   cylinder 130.-.? 

portions  of  themselves.     It   will  be  seen,  theiefore,  that  a  type       Uluelb.isc— centre  to  centre  of  trucks '. 17  ft.  3  in. 

,,  ,••11  ...t  •  fiV   t.-f.^       '      1         Trrck   wlieelbase    4    ft.    3   in. 

of  locomotive  is  hereby  created  possessing  perfect  pnability  and       Total  wluelbase 24  ft.  6  in. 

stabilit V   combined   with   entire   freedom   from   the   usual   restric-       JJ> !"'"   °"   ^"""^   *"^''    ^0.820  lbs. 

W  cipht     on     rear     truck     31,660  lbs. 

tions    which    have    hitherto    governed    the    construction    of    the       Weieht.  total    62.480  lbs. 

articulated  locomotive.   The  trucks  are  designed  so  that  the  l^^^'!. .'^!!:. :::::::::::::::/:::::::::::::/:. :::,-{^  ^f^^ 

weight  is  well  distributed  and  alterations  of  the  amount  <if  fuel 

and  water  carried  affect  the  distribution  to  only  a  slight  extent.  ^T^^TT^^^^^^T^;^^ 
The  weight  of   fuel  and   water  bears  but   a   small  proportion  to 

the  weight  of  the  trucks  and  to  the  load  they  have  to  bear.  Enormous  Growth  of  R.mlroad  E.arnings.— On  July  i,  tgoi, 
and  the  chief  point  to  be  cared  for  is  the  correct  placing  of  the  thcr<^  were  in  the  Unitcl  States  reporting  to  the  commission, 
truck  center  with  regard  to  the  center  of  gravity  of  the  truck.  '95.56i  miles  of  railway,  yielding  a  gross  operating  revenue  of 
In  the  case  of  the  engine  illustrated  the  figures  given  for  the  $1,572,960,868.  or  $8,043  per  mile.  The  net  operating  revenue 
weight  on  the  truck  will  show  how  well  the  total  engine  weight  amounted  to  $377,221,171,  or  $2,951  per  mile.  On  July  i,  1910, 
is  distributed.  there  were  238.411  miles  of  line,  with  $2,818,411,419  gross  in- 
Turning  to  some  details  of  the  locomotive  illustrated,  which  ^■""^*^'  ""'  ^'"'^-^  P"  ""'^-  '^^^  "^^  operating  revenue  reached 
is  the  first  to  be  buih  for  this  particular  railwav,  it  will  be  ^^^^  unparalleled  figure  of  $932,848,978,  or  3,913  per  operated 
observed  that  in  the  arrangement  embodied  tlic  whole  of  the  '"''^'  ^"  '"grease  of  50  per  cent,  in  net  per  mile  over  the  figures 
adhesion  weight  is  carried  by  the  coupled  wheels.  The  cylin-  ^*  ^^"  years  ago. 
ders  are   four  in  number  and  are    1 1   inches  in  diameter  by   14 

inches  stroke.  They  are  placed  outside  the  frames  with  their  Steel  Production  in  1910.— The  production  of  all  kinds  of 
slide  valves  above,  and  are  worked  by  the  Walschaert  valve  steel  ingots  and  castings  in  the  United  States  in  1910.  accord- 
gear.  The  frames  arc  placed  outside  the  wheels,  and  the  ionrnal  ing  to  the  American  Iron  and  Steel  Association,  amounted  to 
boxes  and  springs  outside  the  frames.  Outside  cranks  are  pro-  26,094,919  tons,  against  23,955,021  tons  in  1909,  an  increase  of 
vided  with  counterbalance  extensions.  The  water  tanks,  which  2,139,898  tons,  or  almost  9  per  cent.  The  output  in  1910  was 
have  a  total  capacity  of  850  gallons,  are  three  in  number,  one  the  largest  in  the  country's  history.  The  year  of  the  next  larg- 
being  placed  on  the  truck  at  the  smokebox  end,  one  underneath  est  outturn  was  1909. 
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ALUMINUM  PULLEYS  ON  PLANERS 


.\i,vone  acquainted  with  planers  is  familiar  with  the  fly-wheel 
actii  :i  of  the  tight  pulley.  Especially  on  a  planer  with  a  high 
countershaft  speed,  this  is  a  very  serious  and  costly  feature,  and 
niucii  valuable  time  is  lost  by  the  over  run  of  the  table  at  each 
t.,id  of  the  stroke,  to  overcome  which  the  belts  must  be  tight*- 
enc'i  up  to  such  an  extent  that  they  very  soon  wear  out  the 
ioosi  pulleys.  Another  serious  feature  is  the  rapid  deteriora- 
tion of  the  belts.  The  friction  and  its  resultant  heat,  caused 
hv  tlie  belt  overcoming  the  momentum  of  the  tight  pulleys  at 
iIk  instant  of  reverse,  causes  rapid  wearing  of  the  belts  and 
ver\   soon  destroys  them. 

Kxpericnce  has  shown  that  the  substitution  of  an  aluminum 
piillty  for  the  cast  iron  in  the  case  of  a  36-in.  planer  where  the 
ivvu  pulleys  weigh  35  and  105  lbs.  respectively,  completely  over- 
c(.ni-s  ti;ese  conditions.  By  applying  the  formula  for  momen- 
.uni  it  is  found  that  tlie  aluminum  alloy  pulley  of  the  same 
(liiinnsions,  and  running  at  the  same  velocity  as  the  cast  iron 
pulky.  will,  by  virtue  of  its  lower  specific  gravity,  develop  less 
monitntum,  in  the  same  proportion  as  the  difference  between 
the  specific  gravities  of  the  two  metals.  Therefore,  the  alumi- 
mini  under  the  same  running  conditions  will  develop  only  about 
one  iliird  of  the  momentum  that  a  cast  iron  pulley  will.  Tlie 
advantages  of  this  are  readily  apparent.  The  belts  do  not  have 
«ucli  a  tremendous  force  to  overcome,  and  will,  therefore,  "pick 
rp"  more  quickly,  thus  effectually  eliminating  practically  all 
.i\(.r-run  of  the  table. 

\i  first  thought  it  may  seem  that  the  over-run  of  the  table 
i>  iiinre  largely  due  to  the  momentum  of  the  table  itself  than 
tn  liiat  of  the  driving  pulley;  however,  the  contrary  is  the  truth. 
I'y  using  the  formula  for  calculating  the  momentum  of  the 
lalile  and  of  the  cast  iron  driving  pulley  on  an  ".American"  36 
in.  \  10  ft.  planer,  it  will  be  found  that  the  momentum  of  the 
imlliy  is  over  56  times  that  of  the  table.  In  other  words,  if 
tile  momentum  of  the  table  were  sufficient  to  cause  an  over-run  of 
"IK  inch,  the  momentum  of  the  driving  pulley  would  cause  an 
I'vir-run  of  approximately  56  inches.  Calculating  the  momen- 
tum of  the  table  and  aluminum  pulley  by  the  same  formula  as 
used  above,  it  will  be  found  that  the  momentum  of  the  pulley 
is  '-nly  15  times  that  of  the  table. 

Kccognizing  the  importance  of  these  features,  the  American 
Ton]  Works  Company  of  Cincinnati  c.irried  out  a  Ipng  series 
"i  ttractical  tests  in  its  own  shop  which  fully  proved  the  prac- 
ticril  advantage  to  be  derived  and  this  company  now  announces 
that  all  of  its  larger-sized  planers,  36-in.  heavy  pattern  and  up, 
will  be  fitted  with  aluminum  alloy  pulleys.  This  new  pulley  is 
very  similar  in  construction  to  the  regular  cast  iron  pulley  for- 
nurly  furnished,  the  only  decided  difference  being  the  design 
f'f  the  arms,  which  are  made  "S"  shape,  thus  permitting  suf- 
iiciiit  elasticity  to  prevent  any  possible  breakage,  due  to  the 
;iri'!s   shrinking  away   from   the   rim. 


M.  M.  &  M.  C.  B.  COMMITTEES 


'  has  been  announced  by  the  secretary  that  the  selection  of 
^'Mmiitees   for  the  ensuing  year   is  as   follows: 

M.     M.    STANDING    COMMITTEES. 

« 

Idz'sory  Technical:  G.  W.  VVildin,  A.  \V.  Gil)bs,  W.  A.  Xet- 
tleton. 

lUiision  of  Standards:     I".  \V.  Demarest,  J.  D.  Harris,  \V.  E. 

1^' inham. 

^l<chanical  Stokers:  T.  Runiney,  E.  D.  Nelson,  C.  E.  Gos- 
-^'^'^   J.   A.    Carney,    T.    O.    Sechrist,    S.   K.    Dickerson,   George 

H'HJgins. 

M.     M.     SPECl.M.    COMMITTEES. 

^t'L'cificatioui  for  Cast-stccl  Locomotive  Frames:  E.  D.  Bron- 
'■tr,  E.  W.  Pratt,  R.  K.  Reading,  O.  C.  Cromwell,  C.  B.  Young, 
^     E    Fuller,  L.  R.  Pomeroy. 


.!/((/;;  and  Side  Rods:  \V.  F.  Kits?l,:H<  Ba«*«".  G.  Lanza, 
H.  B.  Hunt,  W.  E.  Dunham.  ■  ' 

Consolidaition:     D.    F.    Crawford.    H.    H.    Vaughan,    G.    VV. 

Wildiu.  "y-^v:;.'M- V'-^  :^^- ;-:'■•    ■    •  ■■--#: 

Safety  I'ah'cs:    F.  M.  Gilbert  James  Milliken,  W.  D.  RoW). 
Prof.  E.  C.   Schmidt,  W.  J.  Tollerton. 
■;    SiJfety   Appliances:     H.    T.    Bentley,   M.    K.    Barnum,    C.    B. 
Young.  .      ::... 

Design,  Construction  and  Maintenance  of  Locomotive  Boilers: 

D.  R.  MacBain,  C.  E.  Chambers,  1".  \V.  Demarest.  E.  H.  Clark, 
R.  E    Smith,  E.  VV.  Pratt.  J.  Snowden   Bell. 

Contour  of  Tires:  W.  C  A.  Henry.  J.  .\.  Pilclier.  O.  C.  Crom- 
well,  H.  C.  Oviatt,  O.  M.   Foster.  G.  \V.  Seidel. 

Steel  Tires:  L.  R.  Johnson,  J.  R.  Onderdonk,  C.  H.  Hogan, 
R.  L.  Ettenger,  L.  H.  Turner.  -:     :; 

Flange  Lubrication:  M.  H.  Hatg,  /TirWi:  Heintzleman,  D.  J. 
Redaing.  A.  Kearney,  \V.  C.   Hayes.  -  ■>'. 

Minimum  Requirements  for  Headliyhts:  I).  E.  Crawford.  A. 
R.  Ayers,  C.  H.  Rae,  E.  H.  Scheffer.  J.  \V.  Small,  E.  A.  Torrey. 

Standardisation  of  Tini^are:  A.,  J.  Poole.  M.  D.  Eraney,  J. 
C.  Mengel.  ^  ."i; >^ :■' ^' :; ^v; ;\:^' v V 

Mahi'tenancc  of  Superheater  Locomotives:  R.  D.  Smith.  W. 
H.  Bradley,  H.  H.  Vaughan,  Jas.  Chidley,  J.  B.  Kilpatrick. 

Arrancjcments:    H.  T.  Bentley. 

M.    C.    B.    STANDING    COMMITTEES. 

Arbitration:  J.  J.  Hennessey,  T.  W.  Demarest,  J.  S.  Lentz, 
W.  A.   Xettleton,   E.   D.   Bronner. 

Revision  of  Standards  and  Recommended  Practice:  R.  L. 
Kleinc,  W.  E.  Dunham.  T.  H.  Goodnow,  W.  H.  V.  Rosing,  C- 

E.  Fuller,  T.  M.  Ramsdell,  O.  C  Cromwell. 

Train  Brake  and  Signal  Equipment:  R.  B.  Kcndig,  T.  L. 
Burton,  B.   P.  Elory.   E.  W.  Pratt,   B.  K.  Reading. 

Brake  Shoe  Equipment:  Prof.  C.  H.  Benjamin,  C.  D.  Young, 
R.  B.  Kendig.  ..-:,.  i... 

C)nplcr  and  Draft  Equipment:  V^-'y*/  \:)nr\K^Toyk%'%.  \\. 
Wiidin,  F.  W.  Brazier,  J.  F.  DeVoy.  F.  H.  .Stark,  H.  La  Rue, 
H.  L.  Trimyer.  -:     •;•.,:■ 

Rules  for  Loading  Materials:  A.  Kearney,  R.  E.  Smith,  C. 
H.  Osborn,  L.  H.  Turner,  W.  F.  Kiesel,  Jr. 

Car  Wheels:  William  Garstang,  W.  C.  A.  Henry,  A.  E.  Man- 
chester, R.  W.  Burnett,  R.  L.  Ettenger,  J.  A.  Pilcher,  O.  C. 
Cromwell. 

Safety  Appliances:  A.  Stew  Art,  A.  La  Mar,  C.  B.  Young,  H. 
Bartlett,  T.  M.  Ramsdell,  M.  K.  Barnum,  W.  O.  Thompson. 

M.    C.    B.     PPECI.^L    CO.MMITTEE.S. 

Car  Trucks:  A.  S.  Vogt.  C.  A.  Seley.  J.  J.  Tatum.  E.  P. 
Pfaiilcr,   R.   W.    Burnett.   X.   L.   Friese.  G,   A.   Hancock. 

Prices  for  Labor  and  Material:  F.  H.  Clark,  G.  E.  Carson,. 
C.  F.  Thiele,  Ira  Everett,  B.  Julien.  S.  T.  Park.  H.  E.  Pass- 
more.  >>':, 

Springs  for  Freight  Car  Trucks:  F.  M.  Gilbert,  W.  F.  Kiesel, 
Jr.,  W.  E.   Sharp,  T.  A.  Lawes,  J.  R.  Onderdonk. 

Consolidation:    F.  H.  Clark,  W.  A.  Xettleton,  C.  A.  Schroyer. 

Train  Lighting  and  Equipment:  T.  R.  Cook.  C.  A.  Brandt, 
Ward  Barnum,  J.  M.  Davis,  E.  A.  Benson,  D.  J.  Cartwright,  E. 
W.  jansen. 

7/ a/;;  Pipe  and  Connections  for  Steam  Heat:  I.  S.  Downing, 
C.  A.  Schroyer.  W.  C.  Arp,  T.  H.  Russum,  J.  J.  Ewing. 

Nominations:  J.  F.  Deems,  A.  W.  Gibbs,  C.  A.  Selev.  W.  H. 
Lewi^,  J.  F.  Walsh.  ..;  ; 

'Arrangements:    A.   Stewart." 

Tank  Cars:  A.  \\'.  Gibbs,  C.  M.  Blo.xham,  J.  W.  Fogg,  S.  K. 
Dickerson.  C.   E.  Chambers,  F:.  J.  Searles,   T.   Rumney. 

Specifications  for  Tests  of  Steel  Truck  Sides  and  Bolsters 
for  Cars  of  80.000.  100,000.  150.000  Pounds  Capacity:  Prof.  E. 
C.  Schmidt,  J.  S.  Sheafc.  C.  D.  Young. 

Capacity  Marking  of  Cars:  C.  E.  Fuller.  J.  F.  Deems.  M. 
K.  Barnum,  A.  W.  Gibbs,  F.  H.  Clark. 

Revision  of  Constitution:  D.F.  Crawford,  C.  A.  Seley,  A. 
Kearney. 

Lettering  Cars:  D.  F.  Crawford,  J.  F.  Deems,  F.  H.  Clark, 
W.  A.  Xettleton,  F.  A.  Torrey. 

Individual  Paper,  Car  Shop  Appreatictsr  X  S:  Downing. 
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POWERFUL  CYLINDER  BORING  MACHINE 


In  the  accompanying  illustration  is  shown  a  newly  designed 
cylinder  boring  machine  which  lias  a  capacity  for  boring  up  to 
40  inches  in  diameter  and  boring  and  facing  cylinders  up  to  50 
inches  in  length.  This  machine  is  very  powerful  and  is  con- 
structed in  every  particular  to  maintain  its  rigidity  and  accuracy 
under  the  most  severe  working  conditions.  A  consideration  of 
some  of  the  details  of  construction  clearly  indicates  this  feature 
as  well  as  the  efficiency  and  convenience  of  operation. 

The  spindle  is  8  in.  in  diameter  and  is  driven  by  a  sleeve 
which  revolves  in  a  beaiing  at  each  end  of  the  head,  having 
a  length  over  all  of  S3  >"•  O"  the  center  of  the  spindle  sleeve 
between  the  two  end  bearings,  is  mounted  the  driving  worm 
wheel,  which  has  a  cast  iron  center  in  a  bronze  ring,  into  which 
are   cut   6-in.   pitch    triple   lead   teeth ;    the   driving   worm   is   of 


.062  in.  to  .647  in.  per  revolution  of  the  spindle. 

The  length  of  the  feed  is  72  in.,  distance  from  center  of  spin- 
dle to  top  of  work  table  is  3/1/2  in.,  the  working  surface  being 
34  in.  wide  by  71   in.  long. 

This  machine  is  built  by  the  N'ewton  Machine  Tool  Works, 
Philadelphia,  Pa. 


ASSIST  THE  MANUFACTURERS 


To  encourage  the  maintenance  of  standards,  and  uniforniuv 
of  design,  it  is  sometimes  good  business  policy  to  purchase  fin- 
ished products  from  the  manufacturer  at  a  cost  slightly  higlier 
than  some  of  the  detail  parts  could  be  manufactured  by  the 
railway. 


XEWTOX    CVLIXDER   BORIN'G    M.XCHINE. 


hardened  steel  with  roller  thrust  bearings.  The  outer  end  <>f 
the  spindle  is  arranged  to  drive  a  spindle  sleeve  having  a  bear- 
ing of  large  diameter,  about  20  in.  in  length  in  the  outboard 
head.  The  feed  motion  to  the  bar  is  transmitted  by  means  of 
a  trolley  yoke  with  wliich  any  number  of  grips  on  the  bar  ma> 
be  taken,  motion  being  transmitted  to  the  trolley  by  means  of 
two  pinions  meshing  in  racks  on  each  bearing  of  the  horn,  as 
shown  in  the  illustration.  The  facing  arms  are  mounted  or 
extensions  of  the  spindle  sleeves,  permitting  the  adjustment  of 
the  spindle  without  removing  the  facing  arms. 

As  shown,  this  machine  is  furnished  when  desired,  with  ;i 
counterbalance  to  equalize  the  weight  of  the  facing  arms  and 
insure  a  steady  even  motion  of  the  spindle  when  boring  and 
facing  at  the  same  time.  Where  desired,  the  facing  arm  can 
remain  stationary  while  the  spindle  rotates ;  the  facing  arms 
are  furnished  with  swiveling  tool  holders,  mounted  on  a  slide 
having  reversing  power  feed. 

The  particular  machine  illustrated  is  intended  to  be  variable 
speed  motor  driven  from  the  single  pulley  shown,  on  which  is 
mounted  spur  gears  transmitting  the  motion  to  the  driving 
worm.  The  motion  for  the  feed  is  taken  from  the  end  of  the 
driving  worm  shaft  to  an  idle  male  friction  gear  for  the  fast 
traverse,  and  to  a  worm  wheel  for  the  feed ;  the  w  orm  wheel 
jis  mounted  on  the  feed  box  shaft  which  through  the  different 
combinations  gives  nine  changes  of  gear  feed.  A  hand  lever 
operates  the  friction  clutch  controlling  the  fast  traverse  of  the 
spindle,  also  the  tooth  clutch  engaging  the  feed.  With  this 
design  of  drive  and  feed,  it  is  possible  to  obtain  a  great  varia- 
tion in  the  spindle  speed,  althongh  the  present  machine  is  ar- 
ranged for  three  to  nine  r.  p.  m.  of  the  spindle,  and  feeds  from 


I  have  in  mind  at  this  time  the  air  brake  equipment,  with  it^ 
various  designs,  its  multiplicity  of  parts,  each  design  classitieil. 
each  part  symbolized. 

The  organization  of  this  industry  is  so  perfect  as  to  staml- 
ardize  tlie  air  Iirake  equipment  on  the  railways  of  the  worM. 
any  part  great  or  small  is  symbolized  in  its  class,  and  will  in- 
terchange witli  any  of  the  hundreds  of  parts  for  which  ii  i'^ 
symbolized,   wherever  they  may  be  found. 

Improved  designs  have  been  developed  as  required  to  nRct 
new  conditions,  an  efficient  corps  of  experts  are  employed  to 
design,  build  and  improve  these  features,  they  check  the  servii-e. 
note   defects   and   assist   in    developing   perfection. 

This   organization   increases   the   overhead   charges,   though   it 
insures  a  more  perfect  air  !)rake  equipment;  its  cost  of  mn  1 
tenance  must  be   spread   over  the  product   of  the  plant  ami    ■ 
l)aid  for  by  the  consumer. 

The  above  applies  to  many  other  manufacturers  who  dev  'a- 
their  time  and  energy  to  the  design  and  development  of  rail- 
way specialties.  I  am  mindful  of  the  assistance  rendered  i'.v 
the  railway  organization  in  suggesting  and  assisting  to  pert  i^* 
these  designs  when  I  say  such  industries  should  be  encouravi' 
as  far  as  consistent  with  sound  business  methods. — M.  ' 
Franey  at  the  Ra:hs.'ay   Storekeepers'   Convention. 


The  Presence  of  Bismuth  in  Brass  is  one  of  the  causes  ot 
its  fire  cracking  when  annealed,  but  more  is  required  to  pi"- 
duce  the  cracking  than  is  ever  found  in  the  copper  from  whicb 
commercial  brass  is  made.  While  a  possible  cause  of  fire  craci:- 
ing,  it  is  one  of  the  least  frequent. 
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PORTABLE  ELECTRIC  DRILLS  &  REAMERS 


in  many  railroad  shops  power  for  portable  drills  and  reamers 
;  cheaper  in  the  shape  of  electric  current  than  it  is  with  com- 
I  ;\  ssed  air,  and  when  the  greater  convenience,  less  weight  and 
L'  ncral  advantage  of  a  smaller  motor  found  in  the  latest  elcc- 
t  0  portable  machines  is  considered  it  is  not  surprising  that  so 
I  uch  interest  was  aroused  at  the  last  Atlantic  City  conven- 
tion by  the  exhibit  of  the  Van  Dorn  and  Dutton  Co.  of  Cleve- 
land, Ohio.  ''^ '':'■/■■]■  '^^.■  :\S'Z::'' 

This  company  had  on  exhibition  and  in  operation  eight  differ- 
int  types  of  machines,  six  for  direct  current  and  two  for  al'er- 
lating  current  ranging  :n  capacity  for  drilling  in  stec!  from  'A 
to  2  inches  diameter.  While  the  portable  electric  machines  are 
a  comparatively  new  thing,  this  demonstration  showed  that  most 
satisfactory  progress  has  been  made  in  their  development  and 
that  all  reasonable  requirements  can  now  be  fulfilled. 

In  the  construction  of  the  Van  Dorn  &  Dutton  machmes 
^traight  series  motors,  developing  the  greatest  factor  of  power 
I  iitainable  for  size  and  weight,  are  being  used.  The  armature 
is  of  the  slotted  drum  type,  built  up  of  soft,  steel  laminations. 


IVRTABLE    ELECTRICAL    DRILL    OF    HXCKPTION Al.    POWKK. 

•  n  a  hollow  shaft,  these  laminations  being  made  from  steel  cf 
a  special  analysis  to  give  the  highest  efficiency.  Each  lamina- 
tion is  carefully  and  uniformly  insulated.  In  the  larger  ma- 
chines the  field  frames  are  constructed  of  steel  of  a  special 
analysis,  by  means  of  which  the  best  results  are  obtained.  In 
the  smaller  machines,  the  field  frames  are  built  up  of  lamina- 
tions much  in  a  inanner  similar  to  the  armature. 

Exhaustive  consideration  has  been  given  to  the  matter  of  lu- 
'•rication  and  bearings,  experience  having  proven  that  these 
two  features  are  of  the  greatest  iinportance  in  the  construction 
"f  tools  of  this  character.  The  gears  are  enclosed  in  a  gear 
case,  entirely  separate  fnmi  the  windings,  this  gear  case  serv- 
ng  as  a  lubricant  chamber,  as  well  as  a  housing  for  the  gears 
I'y  means  of  canals  lubricant  reaches  all  bearings,  with  the  ex- 
•cption  of  that  supporting  the  spindle,  which  is  lubricated  by 
•1  receptacle  easily  accessible.  In  revolving,  the  gears  force  Xht 
lubricant  through  these  canals,  insuring  a  proper  and  s-.:ffici''nt 
-iipply  at  all  times  The  oiling  system  is  so  devised  tlat 
i^e  charge  of  non-fluid  oil  in  the  gear  case  will  answer  for 
"cveral  weeks.  Ordinary  machine  oil  can  be  used  for  lubr-- 
catiiig  the  spindle. 

1  he  wipe  system  employed  at  the  si)indle  is  so  arranged  that 
the  wick  is  constantly  in  contact  with  the  spindle,  extending 
'nto  the  oil  chamber.  The  bearings  arc  proportioned  with  an 
•■•xcess  factor  of  safety.  The  system  used  was  adopted  aftvr 
i^xhaustive  consideration  of  the  subject  on  the  part  of  experts 
"1  this  branch  of  engineering  and  has  withstood  the  severest- 
tests.  /:;•;,--:;.' 

In  the  larger  machines  for  reaming,  mechanically  operated 
automatic  switches  are  used,  which  will  automatically  stop  I'-.e 
machine  should  the  operator  accidentally  release  the  handles 
\vhen  the  tool  is  in  operation.  These  switches  will  at  all  times 
'^reak  the  current  instantaneously,  thus  eliminating  a  heavy  and 


destructive  arcing.  In  the  smaller  machines  switches  of  a  spe- 
cial design  are  also  employed,  the  design  used  being  strong  me- 
chanically. The  switch  contacts  are  so  designed  that  when  wear 
is  shown,  they  are  easily  replaced  at  a  very  small   cost. 

The  general  construction  of  this  line  of  machines  is  such  that 
the  tools  are  easily  assembled  and  disassembled,  all  parts  be- 
ing   interchangeal)le   an<l   easily   accessible 

In  the  larger  machines  four-pole  construction  is  employed, 
whereas  the  small  tools  are  of  the  two-pole  construction.  The 
design  is  such  that  the  harder  the  tool  is  force<l.  the  greater 
the  torque  or  working  power. 


COLUMBIA  HIGH  SPEED  UNIVERSAL  CHUCK 


If  the  full  advantage  of  high  speed  tool  steels  Jire  to  be  ob- 
tained it  is  as  necessary  that  the  chuck  used  should  V»e  adapted 
and  suited  to  its  work  as  it  is  that  the  machine  tool  should 
be    more    powerful    and    rigid.    Recognizing    that    the    ordinary 


NEW    TYPfc    OF    CHICK. 

chuck  was  prcving  the  weak  link  in  the  chain,  Schuc'.iardt  and 
Schutte,  90  West  street,  New  York,  have  put  on  the  market  a 
new  type  of  chuck  which  is  designed  throughout  for  use  with 
the  heaviest  cuts  and  to  maintain  its  accuracy  and  grip  indefi- 
nitely under  the  most  severe  service. 

This  chuck  is  constructed  along  entirely  new  lines,  as  is  shown 
in  the  illustration.  The  spiral  thread  for  mcnirg  the  jaws  in 
aiid  out  is  "V"-shaped  and  is  cut  on  the  sloping  inside  surface 
of  a  steel  ring,  which  is  hardened  and  subsequently  ground  to 
obtain  the  greatest  accuracy  in  regard  to  true  running.  The 
pitch  of  th^  tiiread,  as  is  shown  in  the  drawing,  is  considerably 
finer  than  that  of  the  ordinary  scrcdl  chuck,  thereliy  increasing 
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ILLUSTRATION    OF    .\«V.\NT.^dE    OF    THE    "V       THRKAii. 

i]:e  gripping  power  and  area  of  wearing  surface.  This  chuck, 
however,  is  not  adapted  for  holding  rings,  etc.,  on  the  inside. 
The  sloping  surface  of  the  body  gives  greater  support  to  the 
jaws  and  insures  the  greatest  possible  rigidity.  The  jaws  are 
almost  covered  by  the  chuck  body  and  do  not  protrude,  reducing 
the  possibility  of  accidents  to  tlie  operator,  Iiy  being  caught  by 
the  hands  or  clothing.  Owing  to  the  ground  surface  on  the 
spiral  steel  ring,  the  friction  on  the  ways  is  reduced  to  a  mini- 
mum. 


Iron  Pipes  LixrD  with  Leah  an-  made  for  the  trar;smissio:i 
of  acids  which  would  quickly  destroy  unprotected  iron.  These 
pipes  are  made  up  to  large  sizes.  One  cc^pper  smelting  company. 
for  instance,  has  30,000  ft.  of  10  in.  pipe  lined  with  lead  which 
has  been  in  use  twelve  years. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


■  V  Septembir. 


POWERFUL  CYLINDER  BORING  MACHINE 


■i  •:■.:;:.  .- 


:;'..>Il*  th^  accompany iiVsi  illustration  is  shown  a  mwly  (ksii;ncil 
cyiindtT  hiring  machino  wiiich  lia>  a  capacity  t^r  Itoriiii"  up  t«) 
40  inches  in  diameter  and  hitrin^  and  facing  cylinders  up  to  50 
inches  in  length.  This  machine,  is  very  pnwertul  and  is  con- 
structed in  .every  particvdar  to  itiaintaJn  it;-  ri^iditx  and  accuracy 
under  the  must  severe  working  conditiiMi,.  A  cmisiikTati'in  oi 
some  of  the  details  of  construction  clearly  hidicates  this  feature 
as  well  as.  the  cfiicieticy  and  conveniciKe  of  operati4)n.  /■  ■  \  •.•  ( 
The  spindle  is  8  in.  in  difuneter  and  is  driven  by  a  sleeve 
which  revolves  in  a  bearing  at  each  end  of  the  head,  having 
a  length  over  all  of  ^^^  in.  On  the  center  of  the  spindle  sleeve 
betweeiv  the   tw'^aett^   bearings,  is  m^  tlu-    driving    worm 

wired,  which  has  a  cftst  iron  center  in  a  hronze  ruig,  into  which 
are  ,c«t6-ip.   pitch  triple  lea     teeth;   the   driving   wprni.  is  of 


.062  in.  to  .647  in.  per   revolutvi>n  of  the  spitidle.  .  .- 

The  length  of  the  feed  is  -j  in.,  distance  from  center  oC a;  :•,, 

die  to  top  of  work  table  is  37;  j  in.,  the  working  surface  Jk-.j; 

,?4  in.  wide  by  71    in.   \on§.  .,^:.:  ••:::\\y  ::<:■/■  jy-;.^^:\: -':::■■  ^,:.;  '■■.i}^  '■: , 
This   machine   is   Iniilt   by   the    N'ewton  Atachinc  Tool-;Wpr!;<,- 

Philadelphia.   Pa.  ';i>':y-'''} 


ASSIST  THE  MANUFACTURERS 


To  i'licoura.ije  the  maintenance  of  standards,  and  nnitofn'ry  ?.^ 
of  iksigii.  it  is  somelimes  yood  inisiness  policy  to  ptircha>e  '•;;- ... 
ished  pr'iihtcts  from  the  niamtfacturer  at  a  cost  slightly  hjii'Vvr.'  ,•■ 
th'an    some   of'  the   detail   part-    could    hf    Miainifaciiired- ,b>--:'it(.;* 


ii: 


SK'XtOS   VVUXtwM  W»my«.;   MAirri.N; 


' '"■".  ihardciicd..  ^tipel   witj;    i"nv!    tnni->i   hoartngs.    .Tj)c"  orttc'r  eiiii   "i 
.:    the  spimlle  is  arranged  to  drive  a  spindle  sleeve  having  a  bear- 
•}:  in'St.!bf 'large  diaiiieteiv  length   in   the  oulbo.ird 

IVead.;  The  feed  nTOtioii  t(»  the  bar  i*  transmitied  by  nuans  of 
a  trolley  yoke  with  xvliicli  ain  number  of  grips  on  the  bar  ma> 
lie  taken,  luoiibn  being  ir;nisiHitu<l  to  the  troHty  by  means  of 
two;;;pimwis.  Hiesfiing:  iiJ;irackS:^  heariny   .f  the  horn.  :is 

shovvu  in  the  iUn-.tratii'^ii.  T^lie'  lacing  arni^  are  ni^'Uined  oiv 
extensions  of  the  sprudle  sleeves,  perniitting  the  adjustment  of 
thv-  sjjindle  AvitbaiiiTt  removing  the  facing  aniTfc 
.  ;.^V\5/ $hQWrt.;;thJS?tn:K'hiue  i  furnished  wtieii  de.-ired.  with  a 
couiitcThabhcc  to  eq.u;iltze  the  weight  of  the  facing  ;irm>  and 
im-ure  a  steady  cvtnuioti.n  of  the  spindle  when  boring  and 
facitig.  at  vthp  ■suiin.c.^^t^  the  facing  arm  can 

remiii.n    -tati'mary    \vhile    the    spindle    rotate^:    ilu-    facing    arms 
are   furnished  with  syviveliug  tool  hoUler.>,  jii*juntcd  im,  a  slide 
havuig  reversing  power  fved;  .■-■>?'•    ■•   ',.:■■■'■.■•■■-''■■'-:;■-■■  '■  -^  >'.'  V"i 
;,  ■  .The  .particntir  niai-hinc  illustrated  is  inlentk-«l  t6'  be  variable 
■•":';   specdinotor  driven   from   tlie   single   ludley   shown,  on  which   is 
••.... mounted    spur    gear?    transtiiitting    the    motion    to    the    driving 
^  :    Worm'  'Th^  rpotion   fe^^  from  the  end  of  the 

driving  \Vf>rra   shaft  to  an  i<lle  male   friction   gear   for  the   fast 
traverse,  antl  to  a   worm   wheel   for  the    feeil :   the   worm   wheel 
IS  mountvd  on   the   fjtedbo.ic  shaft   which  throuyh  the  different 
comhinaticvus,  gives- .Hinc:  chfin^es .of, gear   feed.     -^   hand  lever 
..; operates  the  friction  cliitch  eoiitfolling  the   fast  traverse  of  tlie 
"    spindle,   also    the   tooth   clutc.h    engaging    the    iccil.      With    this 
design  of  drive  and  feCd,  it  is  possible  to  obtain  a  great  varia- 
-.'. .  tion  in  the   spindle  speed,^  although   the  ]>resent   machine   i^  ar- 
ranged for  three  t,pVii.it\ej.r.  p;  tit.  oi  the  -pindK.  and  feeds  from 


I   iia\<,   in  innni  ai   liu-  tiineolic  arr  brafte  Vifitiipfric-nt;  w:it|j;VTf;"^ 
varioii-    design-,  its  multiplicity  of  parts,  each   design  classk-.c.i',;>. 

each,  part  symb<.iili;ced.  •   C../  ■/!''^'^;/  V  .•■ -'•^  .-X'.' ''  -^  ■'';;••"■•!/■'■•■':'■' 

Tht   oryanization   of   this   iirdu-itry   i>^'  so  "perfect  as  tt>   sijjjr.Jv;.' 
ardiA-  the  air  l)r.a.ke  equiprricnt  on   the  railways  of ,  tltCr\J>_rVt-V 
ain-  pan   ^^riat  or  small  is  -ymboH^'cd  in-  its  class.,  and  wfW  i;"?.-':^ 
tOfch.mge   with   any  «>f   the   huitdfejds  <iif  parts   f^r.whi<4i  ivJ'^^^ 
symbolized,   wherever  they  may   be   found.  ;'...■!- 

Imiu'ovvd   de.'igni   Iia\e    i»een   developed   as   required   tfiT.'--.' 
iivw  ;Copditi'>t>;»,'-a!H   efficient   cQi^8.;;ipf  'Ciperts  -  are   employ. 
<ksign.  build  and  improxe  these  features,  they  clUck  tiic  sifi*  :• 
note   defects   and  assist   in    devek)ping    perfection 

This   organization   incrifa'ses   the  overhead   ciiarges,   tlwugb  ■^'•i-'' 
iiiNiirei  a.-l^We  p^Jrfcct.  air .bralc<j;-C(juip;nein  :  its  cojSt  of :.iit;i:, 
t eiiaiice" must  be   spread    ovei'  tlu    prodiu-i    of   tin-   jitant   an^' 
pai(l  for  by  the  consmiur. 

■  -Tlie'  aljoV'v   .ipjilie-    t.^    inaii>    i^tber    m;iniii".iettnrr-    whodev 
their   time   and    energy   to   the   d<,'>ign   and   development    of  r' 
way   specialties.     1   aili   miinlful   of  tlie   asvistanci-   nnderei.i     .. 
the   railway  organization   in   suggesting  an<.l  assi-ting  to  pert :;:''': 
these  designs vxyht'tl  I :. say   -nch   in<lnsirie>  >houId  Im?  cncoura 
as    f.-'.r    a-    consistent     with     sound    business    methods,:— J/....  ■     •. 
/■"/'lOd'y   <'tt   the    Rii:l:>.iy   .V/.')-,-'.rt/'.'o'    duirciitiou.        .     :v     ■.•.i-": ,-.. 


The  PftESENct  ok  Hi.-.mltii  in   1'>k.\ss  is  one  of  the  cauSesvV  ,: 
its   tire  cracking  when   annealed,   but   more   is  required   to  p*-''  J 
duce  the  cracking  than  is  ever  found  in  the  copper  from  \vji/ ;'•■:■'!■* 
Commercial  brass  i<  m.ule.     W'iiile  a  possible  cause  of  tire  crau-'.  ^ 
ing,  it   is  one  of  the  le.i>t    frecpient.  ...    v   1  '  • 


■IKMliKK.     r.Ml. 


NMHKICAN    EXGIXEER    AND    RAILROAD    lOURNAL 


PORTABLE  ELECTRIC  DRILLS  &  REAMERS 


'■!jri.niaiiy  railroad  sliup-.  pinycr  for  p<>rtal»le  (drills  .;m<lr<.'anK'r>> 

.t*1u;t]irr  in   tlu-  -Iiapr  <<{  electric  current  tluTii  il. is  .\vit1i  com-  . 
.  "-r-scd  air.  ami   u  luii   tlu'  .tiTtattr  onvtiiieiice,  ^<'S^   wtiiiht   atut! 
....fjcral  ailvant;ii'e  of  a   smaller  iimtor  fouiul  iti  the  latest  elec- 
\-;y:  ^VortaMe  iiKuhinesis  cotisklvml  it  is  iiiit  :s«n»r'^        that^" 
■jch   interest    was   ar<nise<l  at    the   last    Atlantic   City   C'^mvt-n- 
;  r  u  Iw;  tilt-  vxhiUit  oi ;  tlip  Van  liimi ,  juul,  J Jirttfirt  Gif>,:/t)(f  C^eVe-,.: 

■  ^  utt-'tiiiityi^  ■  ":':-'-'v-. : ^- ;■  'r-^•-; 'v:: ;■;■;•■ '■••::;:?■. "> •r-.f^-;'' v;- ■:v'.':^-  '.'-'i^''- :" 

i his  company  hu<i  on  vxhiliitiun  and  in  operation  einht  differ-  • 

■  :  ttypos  of  machines,  >ix   f<ir  <lirect  cnrrert  and  t\vu  for  a'tvr-- 

,:..tint;,, current   raniiint:  in  capacity   for  ilrijlinsi  in  stei!   front  ^«' 

yv '^^ ' inches  diaineter.  While  the  portable  electficmachiiics  <ir*r 

:i  Vxuiparativcly  iie\v  thin^f.  this  demonstration  showeil  thatvm'^«t  . 

,;-V.:Xrsfacti)ry  proiircss   lias  been   made   in   their  devel<»ptnent   tuWl- 

•fiiKit  all   reasonable   re(|nirenienis  can  now  be   fnliilled; 

.c  Ijj  .tbc  tonstruction   of    the    Van    IJorn   &    UitttciW  iiincjjincf>' 

,-'r,tis.dit  series  motors,  devclopinti  the  greatest   factor  of  powi'.r!' 

/  ytainable    for  si/e  and   weight,  are  beiiii;   iiseil/    'I  he  arjnatitre', 

>  of  the  slotted  drum  type,  built   u))  of  s<»ft,.  stccrianniKjiJu«>.;;, 


ik-trvctue  arcinji.     in  the  smaller  maciiine-   sunclH-  'i   .1   -]■■'■ 
"cial  dcsifjn  ;ire  ajso  tiVijiloyed,  the  design  uSe<l  1)^1)*:  str^itiptiH- 

chaiiiailly.    The  jj witch  contacts  are- !«<><ksfj;i\cd  that  \vlie»~w!ta*  ,  .• 

is  shown,  they  are  easily   replaced   at   a   very   small  tnjvl,      'v  ;  ^  "  ' 
The  j;.eHeral  Construction  ni  thi>  line  of  niachines  is  smcIt  that 

tlu'  tool*"  a»e  :^a*ily-Ji$seiviV»^^ 

jnji;    interchanireai)K-   ami    easily   accessible  V^^  .    h^J-  •',./! 

.  In    ibe    kir.;4er    niacbiiKS    fonr-jxtle   constrik'ti^Hi  =i's;'.<iiiityd>'.^d^^^ 

wbereiis  the  sjnaH  titfilj?  lire  of  tjie  lW0-pt>h^. c*>nsttii^lif>Ji.v-:1'he  _ 

desiKit :  is  sucli   thyt   the  harder  tlje- tiKi^  Iji.  f^fXJl^^  tliK'  fsreatcir 
.  ifie^  tyrqtje  or  w<>rktn!f  innver. ;  '   ■i^V;/;-,^"..  '^.'  '  ':■'■ '^l".   ^ -r'^ ' 


COLl  MBIA  HIGH  SPEED  LMVHRSAL  CHLCILj 


'^>  if  tlnrvfull  advamiifTv  :of  hmh  <pwd-;UiiAi5t<^  ^^^  "' " 

.  t»T:ini<t  it;  if  ai  .)ieci%iaty  titat /U 

.;nul    ^utt^^d   to   its;  Work   a<   it    is;  thai    the   insici'ij^e   *•>...!;  vbitiild  ;_ 
bi:;  ni'>rc;;,^»<merftd    aud    ^Kid^    Keiro^ni'iiiu    that    ibe  .  ()ir\lj»iuTj  . 


-•,    •    .    •■•■  ■!. 


:i  a  holltiu    shaft,  tl'.e-e  laminations  beiiv^  made  froni  steel  i-f', 
■•i:/ipecial   analysis   to  give   the   biiihest   efticiericy.     l£acb   laniiii.i- 
...•<>«Vi  is  carefully    and   uniformly   insnlatetl.  ;  In   the  larjief  ii'-i- 
;'"ines   the    lield    frames   are   constructed   of   stect   <if   a    ?:»ecial 
naljsis.  by   mean^  of  which   the   best   resiilts  are  obtaiiied.    ;Iiv  . 
v;-i3£'MTia!l^,'r,  niachines.  the   lield    frames   are   built   up  .«jf;laliHrt?»'r  .; 
ii'^ns  much  in  a  maimer  similar  to  the  armature.  -:-;.•; 

{Exhaustive  coti>ideration  has  been  jiiveii  to  the  matter  of  .,Iti|: .; 
/^cation    and    lieariiiu».    exi>erience    having    'proven  :it>!itl1ier^,> 
:  >Vq  ieatMres  arc  of  t!ie  greatest  iniportance  in  the  con>trucli"- -n  • 
I 'tools    (if   ibis   character.     The    gears    iire    enclosed   in    a   iie:»f, 
.'afie.'  eiilirely   separate   from   the    windings,  this   gear  ca-e   serv- 
'niT  ,ais-.a  lu'crieant  cbaml)er.  a>  well  as  a  liou-iiig   loir"thc;.s»-'arS'' ! 
■y  means  of  canals  lubricant   reaches  .ill  bearings,  with  tl.e  e >;.-:.■ 
ption    of   tli.'it    sup|)orting    tlie    si)indle.   which   i>   luliricated-  by..^ 
I  receptacle  easily  acces-ible.     in  levolvins.',  the  gears  force  li'e; 
jlvb.ricant   tbnnigli  ihe>e  canal-,  insurinj^  a  proper  and  s^ffici'Tit' 
•'.pply    ;!t    all     tinu>         Tbe    oiling     ~ysteni     i-    sodevi-ed    t^^'at 
';,e  charge   iif   n*>ntluid   oil   in   the   gear  case   \\  ill   answer  .for, 
.'VAi^al  wevks.      ( )r<linary  machine    oil   can    be    tiseU    for  Itiljr-^  < 
-itiiifi  tlVe.  spindle.:.-,  ;-)L;;-;v:\;j;.;  ■.;;>:.;;      z::-'"--' .■'■  ';'':■■  :<;• ;  j-;.:"    -:/:'■  y^,i'j\ 
..the  wipe  s>?tem  ctnjiloycd  at  the  vpindlt'' is'  s**  .nrraniied  l1u»t 
u>*';:>v:ck   is   constantly    in    contact    with   the    spimlk.    extending 
.: ■•litiv  ■  tile  6M  cliamber.       The   luarings-are  jirjiportioiied   with   atr 
Mc'tvss    factor    of   safety.       Ibe    system    used   was   adopted    aftf-r 
^hau.stive  con>iderali<in  of  tlu    -ubjcct  on   the  i».irt  of  experts 
■    ihis   branch   of   engineering   ;ind    li.t.-   witbstr'od   the.  s'evi'Test^: 

111:  tile   larger    niachines    f< ir    reaming.    nreediaiVie'any    ("periited' 
.  -tttoniatic   swiiche>  ;ire   nsetl,   which    will   automat'cally   st<>]»  :r':e> 
ii'Uchiiu     ^liouM    the    operat<»r   accidentally    release   the    liandks 
lien  tlu-  tool  is  in  operation.     '1  hese  switcht-  will  at  all  ti;:?--^ 
,  Jeak  the;\n;rrent.iuslantancoHsly..  thus  elimiiiatiug  a  heavy  :9«d' 


■chuck  wits  t'"^*  ^  "'ti  t'V*  Nveak  Jink  in  tlH'  clVftm  i?V^ucTt^^ 
:  Sduitte.  (jf)  West  street.  New  Vork,  liyvti  put  iu  tlu-  hiarkvt  a 
new  type  of  chuck  vihich  i>  desijjhed  thTfiuglviiJt'^ti^  itst*   'SvitR 
•  the  heaxiest  cuts  atid  to  maintaiii   its/atHUiracv.'anU  «ni).:indeti', .. 
;.':iiitely   undt't    the   most   severe   s^rvice.'  :../•.';'./'• 

'■/i^js  chuck  ivtojislnieted  ali^itig^  eHtirely  iirew  liites.  as  js.AlWjwii  ;  ,; 
iti  the  illtistratioii:  ;T1W  sjfiral  tliti^d  ft^r  Wivir^ 
aiid  out  is  ■■\"'- shajH  d  aiul  is  civt  oif^  the  sl< 'pini^  i':sT/!c  ■sffrface 
iif  a  steel  ring,  which  i>  bankiied  aiwl  Mlbse«juently  gT'/UTid  t" 
vtbtain  the  HLjreatest  .aOcunicj-  iii  tes^ar^  t^i  -friie^'TiinJiiKj':  :^  1  lie 
pitch  <tf  the  lJliread.as;i-  shown  in  t\u-  (irawiuK,  i^  VOiVskterifidy 
;  ijiyr;  t|»an  that  ;<»lvtlit  .ordinaryi  s  tlKTe1«j^...riiCitei8r«JliS    ' 


e^ 


.-A 


J^ 


'V/4-;;iv"W'fvt^sT«v>jios.  OK   \jA\NT.\(ac, <iv ^TtiV  ■■. 

the  griinnfig  power  an<l   are:t  of  wearing  surface.      I  ]ijs  ciuic^i 
Ihtwever.,  is  n<;>t   adapted   f<'r  iHildiiifi   riVij;s,  etv-..<'il  tUe.  inside. 

The    slopinj;   sttrfaee  of  the  body   gives   greater   support  :i<>  the 

■jaus  atiA  insur*.'S  iltc'  i^^ 

.•diViOiSi  covere<l  Iiy  the  ChUck  body  and  <lo  tiot  protrnde.  Tv>hicin:j 
tlu'  possibility  < if  avcijlents  to   the  operut<>r,  by   beiii^g   cayjibt  by 
;tlTelTaiids<>r  clothing.  ;  tlwivig.  t<i,thr  uri»u»iiil.  s«ri;ivewj>n  Jlhc 
spiral  steel  rins/<lie  friction  «tn  ttic  vi?Jlys>  Ji»  r^lwre^t  to  a  vrntiH-; 

;niUHV./ .;';.'--'-'./-V-U-'. -■ '■    ■  ^v- .'--■■••'•■.  ,  ■      .■■-     /r-o. 


...Iron  I'li'Ks  Li>;!-i!  ,v  ifti  l,t:.\n  are  made  ifr  tlie  init",siniSs!'i7» 
«;i  acids  yvhicli  would  (juickly  <lesiroy unprotected  irvtl  rb.C;«e 
jiipe<  are  iiiadi-  up  to  larjic  siJn-s.  <iuc  co|)jH'r  sinehinji  <-oiii0?i«jv 
t'or  instance,  has  .;5a«>c  ft;  > vf  to  iu,  fpipc  tii.cd  whli  Kad  ^rl-.i't} 
{li^s  been  iM.tisfi  .twvlveyvaff, ^\ 
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AUTOMATIC  WATER  WEIGHER 


especially  when  the  liability  of  errors  in  reading  the  scales  aul 
recording  the   weights  in  the  latter   method  is  taken   into  at^ 

count. 


In  many  cases  it  is  of  great  advantage  to  have  an  accurate 
knowledge  of  the  amount  of  water  being  used  in  boilers,  for 
cooling,  for  washout  systems,  etc.,  especially  where  it  can  be 
determired  for  any  desired  interval  of  time  with  reliable  ac- 
curacy. Such  knowledge  has  often  resulted  in  the  discovery 
of  unthought-of  sources  of  waste  and  permits  the  constant  main- 
tenance of  a  high  state  of  efficiency  in  certain  features  with  its 
retleclcd   effect  on  many  others. 

An  apparatus  remarkable   for  its  simplicity,  wliich  is  guaran- 
teed to  record  the  correct  weight  of  the  water  used  within  one- 
half  of  one  per  cent.,  has  recently  been  perfected  by  The   Ken- 
nicott    O'..    Chicago    Heiglits,    111.,    and 
is   shown   in   the  accompanying  illustra- 
tion. 

It  consists  of  a  shell,  the  lower  part 
of  which  is  divided  by  a  partition  into 
two  measuring  or  weighing  compart- 
ments, a  siphon  l)einy;  provided  in  each 
compartment  fi>r  discluirging  the  water 
wild!  the  full  unit  charge  has  been  re- 
ceived. A  tipping  box  composed  of  two 
halves,  which  alternately  till  with  water, 
serves  the  di>ul)le  purpose  of  furnishing 
a  sufiicient  quantity  of  water  to  start 
the  siphons  and  to  shift  tlie  supply 
from  one  compartment  to  the  other. 
This  tipping  box  is  balanced  on  pivots, 
being  mounted  directly  above  the  weigh- 
ing compartment  and  is  operated  by 
floats,  one   in   eitlier  compartment. 

The  operation  of  the  weigher  is  as 
follows:  Water  enters  the  inlet  and 
passes  to  tiie  tiiiping  bo.x.  where  a  small 
pi)rtion  of  it  is  intercepted,  the  remain- 
der passing  directly  to  the  weighing 
compartment  below.  Wlien  this  com- 
partment is  nearly  lilled,  the  Hoat  tips 
the  tipping  box.  thereby  automatically 
."■pilling  the  water  contained  in  the  tip- 
ping box  into  the  compartment,  thus 
completing  the  unit  charge  and  starting 
the  siphon  which  discharges  the  unit 
charge,  while  the  entering  water  passes 
to  tlie  opposite  half  of  the  tipping  box 
and  into  the  opposite  compartment, 
uhicli  fills  and  empties  in  a  like  man- 
ner. .\  counter  registers  each  <louble 
nnit  charge  delivered  by  the  weigher, 
and  is  so  arranged  that  it  cannot  be 
tampered  with  by  unauthorized  per- 
sons. 

The  complete  equipment  with  the 
Kennicott  Water  Weiyher  includes  a 
storage  tank  and  balanced  pressure 
inlet  valve.  The  balanced  pressure  in- 
let valve  is  controlled  by  a  ball 
float  in  the  storage  tank  below  the 
weigher,  which  automatically  regulates 
the  srpply  to  uieet  the  varying  de- 
mands of  the  plant  aiid  instires  that  the 
storage    tank    is    always    full   of   water. 

Especial  attention  is  given  to  the  careful  test  and  calibration 
which  each  weigher  receives  before  being  shipped.  The  unit 
charges  arc  accnrately  weighed  on  scales  and  a  certificate  of 
accuracy  and  capacity  accompanies  each  shipment.  The  weiglier 
is  guaranteed  to  record  the  correct  weight  of  water  to  within 
one-half  of  one  per  cent,  of  absolute  accuracy  and  repeated  tests, 
made  by  checking  the  weights  on  scales,  while  weighers  are 
under  actual  operation,  show  that  the  results  obtained  by  its  use 
are  much  more  accurate  than  those  obtained  by  hand  weighing. 


i  HK  Coi.lf.(;e  of  Engineering  of  the  Univ.rsity  of  Illinois,  i 
the  connnencemeiit  exercises  on  June  14,  ipii,  conferred  tL-j 
bachelor's  degree  in  engineering  upon  202  men,  the  masters 
degree  upon  nine  men  and  the  professional  degrees  of  civil  eng-- 
neer,  mechanical  engineer  and  electrical  engineer  upon  eight, 
four  and  tive  men,  respectively.  The  honorary  degree  of  doctor 
of  engineering  was  conferred  upon  Mr.  Ralph  Modjeski,  bridge 
engineer. 


KKN'MCOTT     W.VTKK     WEICHEK. 

Thk  Rksllts  ok  the  1nvestk;.\tion.s  into  the  briquetting  oi 
lignite  have  just  been  published  by  the  Biiieau  of  Mines  in 
Bulletin  No.  14.  Charles  L.  Wright,  who  conducted  the  tests 
and  wl.o  is  author  of  the  bulletin,  declares  that  enough  testing 
has  been  done  to  indicate  that  some  .-Xmerican  lignites  eqtiai 
German  lignites  in  fuel  value  and  can  probably  be  made  into 
briquets  on  a  commercial  scale  without  the  use  of  binding  ma 
terials.  This  bulletin  can  be  obtained  by  writing  to  the  Director 
of  the   lUireau  of   Mines,  Wa.shington,   D.   C. 
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POSITION    WANTED 


Car  Drafts .m.\x. — Car  company  preferred.  I'our  years'  'eK- 
IKrieiice  with  all  classes  of  steel  and  wooden  equipment.  Ad- 
dress G.   H.  A.,  care  American  Engixekr. 


Mkch.xmcal  Engineer  or  Sipervisor  of  Apprentices. — Tcch- 
i!,i.:il  graduate  with  very  full  experience  covering  i6  years  in 
siiops,  drawing  rooms  and  apprentice  work.  Address  J.  S..  care 
.\verican    Engineer. 


Vol  NG  M\N  with  a  practical  education,  and  (ive  years"  ex- 
|.i  riciicc  oil  premium  and  bonus  systems,  desires  connection  with 
,1  sulistaiitial  ci:>mpany  wanting  a  higlier  shop  efficiency.  Best 
references.     Address  F.  H.  M.,  care  American  Engineer. 


Mechanical  Man  scientifically  trained,  eleven  years'  shop 
and  drawing  room  experience,  and  in  locomotive  and  railway 
M:|)ply  lino.  .\t  present  is  assistant  chief  draftsman  of  a  large 
manufacturing  concern,  hut  desires  position  as  chief  draftsman 
uf  designer.     Address   M.   S.   \\'..  care  .\mer:cax   En(;in*eer. 


home-made  and  original  shop  devices,  and  published  the  contri 
butions  submitted  in  a  special  shop  section  constituting  a  part 
of  the  first  issue  of  each  month.  These  competitions  brought 
out  a  very  large  number  of  devices  of  this  loud  used  in  rail- 
road shops.  These  articles  have  now  been  collected,  assorted 
and  systematically  arranged  by  R.  V.  Wright.  Mechanical  Dept. 
Editor,  and  are  l)cing  issued  in  book  form.  The  arrangement 
adopted  groups  all  devices  used  in  each  particular  department 
together  and  presents  them  in  alphabetical  order.  This,  when 
taken  in  conjunction  with  tlie  very  complete  index  provided, 
permits  a  quick  and  ready  reference  to  any  desired  device. 

Handy  devices  or  kinks  of  this  kind  are  of  inestimable  value 
to  any  railroad  shop,  and  to  have  a  collection  as  large  as  this 
avadable  for  ready  reference  will  be  greatly  appreciated  by  all 
foremen  and  master  mechanics.  The  articles  have  all  been 
carefully  revised  by  the  compiler  and  each  is  fully  illustrated, 
permitting  the  device  to  be  easily  duplicated  by  anyone.  F"ull 
credit  is  given  as  far  as  possible  to  the  original  designer  and 
to  the  contributor.  No  live  shop  foreman  can  afford  to  be 
without   this   book.  ^  r— 


BOOKS 


PERSONALS 


Poor's    Manual    of    Railroads    for    191 1.     44th    Annual    Number. 
Clotii.      5'4    X   8'j    in.     2.690   pages.      Puidished    by    Poor's 
Railroad   Manual  Co.,  68  William  street,  Xew  York.     Price 
$10   delivered. 
Ill  this,  tiio  44th  annual  number  of  Pcwr's  Manual,  the  inno 
\ations   instituted   in  the    1910  edition   have  been  continued  and 
.Hi'.alytical     tables    permitting    a    comparison    of     the     financial 
strength  as  well  as  the  operating  efficiency  of  the  different  roads 
are   given.     All   information   given   in   the   manual   is   official. 


I  he   Spontaneous    Combustion   of   Coal    with    Special    Reference 
tn    Bituminous   Coal^.   of   the    Illinois  Type,  by   S.   W.   Parr 
atul  F.  W.   Kressmann.     Bulletin   Xo.  46  of  tiie   Engineering 
Experiment    Station   of   the   University   of   Illinois.      Copies 
free  on  application  to  W.  F.  M.  Goss,  Urbana,  Illinois. 
The    Bulletin   describes    a    series   of    experiments    directed   to- 
ward the  determination   of  the   fundamental  causes  underlying 
tlie  spontaneous  combustion  of  coal.     These  cnuses  may  be  sum- 
marized as  follows:    (i)  External  sources  of  heat,  such  as  con- 
tact with  steam  pipes,  hot  walls,  and  the  impact  of  large  masics 
in   tlie  process   of   unloading,   height   of  piles,   etc.;    (2)    fineness 
of  division:  (3)  moisture;  (4)  activity  of  oxidizablc  compounds, 
such  as  iron  pyrites.     An  historical  review  of  the  literature  upon 
the  spontaneous  combustion  of  coal  is  given  in  the  Appendix,^   ; 


Proceedings    of    the    International    Railway    Fuel    .\ssociation.? 

Published   by  the   Association.      D.    B.    Sebastian.    Sec.   La 

Salle   Street   Station.   Chicago.     Price  Sj.oo. 

M    the   tliird  annual   convention    of    this   association    held   at 

I  liattanooga,  Tenn.,  papers  on  the  following  subjects  were  pre- 

^■nted  and   discussed :    P'uel   investigation   under   the   Bureau    of 

Mines,  by  J.  A.   Holmes;   How  to  organize  a  railway  fuel  de- 

')artiner.t    and    its    relation    to   other    departments,    by    T.    Duff 

Smith ;    Some   results   of   purchasing  coal  on   a   mine-run   basis, 

!*r"f.  A.   A.   Steel;  Testing  of  locomotive  fuel,  by  F.   O.   Bun- 

't'll  •  The  railway  fuel  problem  in  relation  to  railway  operation, 

•y  R.  Emerson:  Petroleum — its  origin,  production  and  use  as  a 

I'icomotive   fuel,  by   Eugene   McAuliffe.     The  copy  of  the  pro- 

eedings  contains  the  full  text  of  the  papers  and  the  discussion 

IS  well  as  a  list  of  members,  copy  of  constitution,  etc. 


Kailway   Shop   Kinks.     Compiled  by   Roy   V.   Wright   under  the 
direction  of  a  committee  of  the  International  Railway  Gen- 


eral p'oremen's  As.'^ociation.     Cloth.    8'4  x  1 1 


1/ 


290  pages. 


Illustrated.     Published  by  the  Railzcay  Age  Gazette,  83  Ful- 
ton  street.   Xew   York.      Price,  $2.00. 
During  the  past  two  years  the  Raihaxiy  A(je  Gazette  has  con- 
lucted  a  series  of  prize  competitions   for  tlie  best  collection  of 


.M.    Marca    lias   resigned   as   master   mrchanic   of   the   Toledo,   Su    Louis   & 
Western  R.  R. 


William   ."Sliar]!  lias  been  appointed  general  ear  inspector  of  Chicago,   Bur- 
lington &  Ouincy  R.   R. 


R.    H.    Lanhax  -has    been    appointed    master    mechanic    of   tfcc    Missouri 
Pacific   Ry..   with   head(iuarters  at   Poplar   BlutT. 


F.  C   MoeTler    has    been    apixiinted    night    roundhouse    foreman    of    the 
Rock  Island   Lines   at   Silvis.    111.,   in   place  of  J.   Fitzgerald,   promoted. 


W.  O.  Morton  has  been  appointed  night  roundhouse  foreman.  Rock  Island 
Lines,  at  Burr  Oak.   111.,  succeeding  William  Glenn.  j)romoted. 


C' X~  Ulrev  has  been  apiMiinted   foreman  of  the  air  brake  department   of 
the  Chicago  &   Hastern  Illinois  Ry..  with  headquarters  at  Oaklawn.   111. 


J.  Fitzgerald  has  been  ajipointcMl  machine  foreman  at  the  Forty-seventh 
street  shops.  Chicago,  Rock  Island  Lines,  succeeding  Ceorgc  Stone,  pro- 
moted. 


W.VLTER    II.    Do.NLEV   has   been   appointed   master   mechanic   of   the    Illinois 
Central   R.  R.,  with  ,offi^  at.  East  St.  X^ouis,.  UL,  sitpceeding   F.   G.   Colwcll, 

lesigned.    ;•';  ^.' ,"  ,-^:•;■   ■.•■,:■•'' •'.■;■     'J:!-,'.    •  ^f-'-'  '■'.:.''-,]:''■■:  '.-.i'' .  ':-':■■''■■■.''■ 


'.  W.  W.  Calder  has  Ijeen  appointed  >;eneral  car  foreman  of  the  Baltimore 
&  Ohio  Southwestern  R.  R..  with  office  at  Washington.  Ind..  succeedin;; 
H.    .Marsh. 


W.  A.  Curley,  foreman  of  the  Missouri  Pacific  Ry.  at  Poplar  Bluff,  Mo., 
has  been  appointed  master  mechanic,  with  office  at  Ferriday.  La.,  in  place 
cf  G.   W.    French. 


1>.  W.  Cross  has  been  ajiiKiinted  acting  master  mechanic  of  the  Toledo. 
St.  Louis  &  Western  R^  R.,  with  headquarters  at  Fraiiltfort,  In<L,  to  succeed 
M.   Marea,  resigned.         >.  .■■.■".•■■        :      \'  "  '■    .« 


A^  'A:  McGregor  has  been  appointed  assistant  master  mechanic  of  the 
Louisville  &  Nashville  R.  R..  with  headquarters  at  Evansville.  Ind.,  suc- 
ceeding J.  B.  Huff,  deceased. 


(JEORGE  UsHERWoOD  has  been  appointed  sujiervisor  of  boilers  of  the  Xcv.- 
York  Central  &  Hudson  River  R.  R.,  with  office  at  West  .Mbany.  succeed- 
ing F.   H.   l.inderman.  promoted.  ■.- 


C.  W.  Frknch,  master  mechanic  of  the  Missouri  Pacific  Ry..  with  office 
at  Ferriday.  La.,  has  been  transferred  to  Paragouhl.  .\rk..  as  master  me- 
chanic,  succeeding  R.   IL   Lanham. 


F.  G.  Colwell  has  been  appointed  master  mechanic  of  the  Buffalo  divi- 
sion of  the  Delaware.  Lackawanna  &  Western  R.  R.,  with  office  at  East 
Buffalo.   N.   Y..   succeeding  B.   11.    Hawkins,   re-signed. 


a.  P.  Hess  nas  been  appointed  suiierintendent  of  machinery  of  the  Kan- 
sas City  Southern  Ry.  and  the  .\rkansas  Western  Ry..  with  headquarters 
at  Kansas  City,  Mo.,  succeeding  J.  W.   Small,  resigned. 
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N.  S.  lirooks  has  been  appotntcd  general  foreman  of  the  Haltimore  ic 
Ohio  Southwestern  R.  R..  witli  hea<l(|uarters  at  Storr?,  Cincinnati,  suc- 
ceeding  VV.    F.    Hayes,    resigned    on    account    of    ill    heal.h. 


P.  H.  Reeves,  motive  power  inspector  of  the  lialtimore  &  Ohio  Soutii- 
wcstern  R.  R.,  at  Cincinnati,  Ohio,  has  been  appointed  master  mechanic, 
with  office  at   Chillicothe,  Ohio,   succeeding  George   F.    Hess,   resigned. 


William  E.  Kockfelluw.  general  car  foreman  of  the  New  York  Central 
ii'  Hudson  River  K.  R.,  has  been  ap|iointed  superintendent  of  the  car  de- 
partment of  the  St.  Lawrence  ami  Ontario  divisions,  with  ofticc  at  Oswego. 
N.    V. 


H.  .\.  Witzig  has  been  ai)pointed  master  mechanic  of  the  Missouri  .'south- 
ern Ry.,  with  office  at  Leej)er,  Mo.,  in  charge  of  shops  and  rolling  sto.k 
succeeding  to  the  duties  of  Thomas  Moulding,  superintendent  of  motivj 
power,   resigned. 


H.  Marsh,  for  seven  years  general  car  foreman  of  tlie  lialtimore  &  Ohi ) 
Soutliwestern  R.  R..  at  Washington,  Ind..  has  been  appointed  general  car 
foreman  of  the  Iowa  Central  Ry.,  with  headquarters  at  .Marslialltown.  la., 
succeeding   W.    E,   Looney,   resigned. 


F.  A.  LiNi)KKM.\N.  supervisor  of  Doilers  of  the  New  York  Central  &  Huil- 
son  River  K.  k.  at  West  .\lbaiiy.  N.  Y.,  has  been  appointed  district  sujier- 
intendent  of  motive  i)ower  of  the  Ontario  and  St.  Lawrence  divisions,  witll 
ottiee   at   Oswego,   succeeding  J.    O.    i.radeen,   resigned. 


A.  S.  Abbott,  master  mechanic  of  the  St.  Louis  &  San  Francisco  Ry.,  ai 
Sapulpa,  Okla.,  has  been  appointed  mechanical  sujierintendent  of  the  Fir<:t 
ilistrict,  and  J.  Foster,  master  nuclianic  at  Kansas  C"ity.  .\lo.,  lias  been 
appointed  mechanical  sui>erintendent  of  the  Second  district,  bot!i  with  of.'.ccs 
at  Springheld. 


W.  O.  Thompson,  master  car  Duilder  of  the  New  York  Central  &  Hudson 
River  R.  R.,  at  East  I'uffalo,  X.  Y.,  has  had  his  authority  extended  and 
is  now  in  charge  of  the  territory  west  of  .'Syracuse,  including  the  St. 
Lawrence.  Ontario  and  Pennsylvania  divisions,  and  G.  E.  Carson,  master 
car  builder,  at  West  .\lbany,  has  hacl  his  authority  extended  and  is  now 
in  charge  of  the  territory  east  of  .'Syracuse,  including  the  lUnlson,  Harlem 
and   Putnam  divisions. 


Francis  D.  CaSanave,  who,  in  the  capacity  of  special  agent,  represented 
the  Pennsylvania  R.  R.,  in  charge  of  the  locomotive  testing  plant  at  the 
WorUrs  Fair  at  St.  Louis,  in  ]i>(i4,  died  recently  at  Kscot,  France.  Mr. 
Casanave  was  born  in  France  in  LS43  and  began  his  railroad  career  as  .nn 
apprentice  in  the  shops  of  the  Pennsylvania  R.  R.  at  .\ltoona  in  lSfi2. 
.\fter  various  promotions  he  became  assistant  master  mechanic  of  the 
-Mtoona  machine  shops  in  1876,  in  which  capacity  he  serveii  until  188L 
when  he  became  master  mechanic  of  the  Pennsylvania  Co.'s  shops  at  Ft. 
Wayne,  Ind.  In  IJ-ST  he  was  made  superintendent  of  motive  power  of  the 
-Northwest  system,  Pennsylvania  Lines  West.  He  remained  in  this  position 
until  LS9a,  when  he  became  general  sui>erintendent  of  motive  i)ower  of  thj 
Lines  East,  serving  in  that  capacity  until  190L  from  which  date  until 
1J*(I3  he  was  general  superintendent  of  motive  power  of  the  Baltimore  & 
Ohio  at  Haltimore,  Md.  Mr.  Casanave  retireil  from  active  |)articipation  in 
railroad  affairs  at  the  conclusion  of  his  sptcial  commission  with  the  Penn- 
sylvania   R.    R.   in    lf»0.5. 


CATALOGS 


.\'Ti  .MATic  Stop  \'alve. — .\  valve  d^^ignecl  to  auto;ua.ically  stoji  the 
SI  I  ply  of  oil  to  the  burners  in  case  of  any  unusual  conditions  is  illustrate  1 
in  a  leallef  sent  out  by  the  Rockwell  Furnace  Co.,  20  Cortlandt  Street, 
New   ViHrk.      It   is  calletl  the   I.alor   .\utomatic   Stop   \'alv^. 


WATEii  Wki<;iiek. —  Klsewhere  in  this  issue  will  be  found  an  illustrated 
descrii)tii>n  of  the  Kennicott  water  weigher.  This  apparatus  has  been  made 
the  subject  of  ISulle'.in  No.  :i,s  from  the  Kennicott  Co.,  Chicaeo  Heights, 
111.,  where  excellent  coloreil  illustrations  clearly  show  its  operation.  Draw- 
ings are  given   showing  several   different   style;. 


Gas  Electkic  .Motor  Car. — The  General  Electric  Company  has  just  issue  I 
a  very  attractive  publication  devoted  to  a  detailed  ilescription  of  its  double 
truck  type  of  gas-clectric  car.  The  publication  is  elaborately  illustrated, 
and  contains  considerable  data  relative  to  the  subject.  It  includes  ])lans 
and  elevations  of  cars  of  various  sizes.     The  number  of  the  bulletin  is  4si.").>. 


Al,t««!«ATT!fC  CfRRENT  (lENERATORS. — Bulletin  No.  4S1  issuetl  by  the 
Triumph  Electric  Co.,  Cincinnati,  Ohio,  contains  sonic  very  interesting 
information  on  the  subject  of  direct  connected  alternating  current  genera- 
tors. Illustrations  showing  details  of  constrvctinn  are  acto:iipanied  by  full 
descri|>tion  anil  di-^cussion  of  the  reasons  fir  t!ie  reconmiended  Jiractice 
shown. 


TvRRET  Lathes. — .\  booklet  being  sent  out  by  the  Gis'iolt  Machine  Co., 
Madison,  Wis.,  is  largely  devoted  to  illustrating  thsr  surprising  range  of 
work  which  the  turret  lathe  is  capable  of  performing.  ISoring,  turning, 
facing,  threaiiing  and  cutting  oiierations  of  a  difficult  nature  are  found  in 
the  examples,  in  many  cases  on  the  ■'a  r.e  piece  where  several  ojierations 
were  performed  simultaneously. 


Steam  Turbi.nes. — In  Catalog  Xo.  19  received  from  the  Kerr  Turb, 
Co.,  Wellsville,  N.  Y.,  is  given  a  complete  illustrated  description  of  i 
Kerr  turbine,  covering  the  jirinciples  and  tiieory  and  operation  as  well  as  • 
features  of  construction.  These  turbines  are  made  in  sizes  from  S  to  •: 
horsepower,  using  from  two  to  eight  stages.  They  are  designeil  on  i 
steam  jet  princijile,  with  buckets  which  act  very  similar  to  tliose  in 
Pelton   water   wheel. 


Small  Tools.  -Catalog  Xo.  (i  from  Pratt  \-  Whitney  Co.,  Ilartfor 
Conn.,  is  devoted  to  excellent  illustrations  and  full  information,  inclu.l- 
prices  of  the  complete  line  of  small  tools  manufactured  by  it.  The  2-lh  ji.i^ 
book  is  divided  into  .sections,  each  devoted  to  a  particular  tool  as  follov, 
Taps,  dies,  milling  cutters,  reamers,  punches,  drills  and  miscellaneous  toi  ' 
\  aluable  tables  of  <limensions  of  ^crew  threads,  etc.,  and  a  complete  ini 
occupy  the  last  30  pages. 


Heavy  Lathes.- -A  catalog  conforming  to  the  excellent  character  of  r. - 
former  publications  is  being  issued  by  Xiles-Bement-Pond  Co.,  Ill  ltro;i  ! 
way.  New  York,  and  is  devoted  entirely  to  illustrating  large  size  lath.  « 
by  large  photographs,  accom))anied  by  brief  descriptive  matter.  Poii'i 
lathes  are  shown  in  sizes  from  24  to  72  inch  swing  in  either  of  three  styU- 
of  drive.  Bement  lathes  with  swings  from  t>4  inches  uj)  occupy  anoth.  r 
section.      Many   new    features   are   evident   in   these   machines. 


Electrical  Machinery.  —  .\n  attractive  publication   recently  issued  by  li. 
General    Electric  Company   on  the   subject   of   Motor-tJenerator   Sets  coiit.-iiii- 
brief    <lescriptions    of    generator    sets    of    different    styles    and    sizes.      Tin-. 
sets  are  made  up  of  various  combinations  of  alternating  and  direct  cum  nt 

generators   and   motors,    and    range    in   cajiacity    from    '.>j   kw.    to    over    7, > 

kw.  The  number  of  tlu  bulletin  is  4849.  The  same  company  has  al-'- 
just  revised  its  bulletin  ilevotid  to  Sinsle-Phase  Repul-ion  Motors.  Tli!« 
bulletin  is  numbered   48.'»>. 


TnciL  .Steel. — Jessop  carbon  and  high  speed  tool  steels  are  kti(i«i: 
throughout  the  world  and  the  makers  endeavor  to  maintain  their  rejmtati'ni 
by  kee]iing  in  the  forefront  in  the  developments  in  this  class  of  mattri;il. 
.\  booklet  just  being  issued  from  the  princijial  American  warehouse.  '.'] 
John  St.,  New  York,  explains  the  jirinciple  on  which  all  lessop  steels  .ik 
made  and  gives  full  directions  for  projierly  working  each  kind.  Tables  if 
jirices,  extra  sizes,  and  lists  of  different  shapes  of  both  tool  and  otht  r 
steels  are  included.  .\  table  at  the  back  of  the  catalog  gives  the  temperatiiii 
correponding  to  different  colors  of  steel. 


Storage  Batteries. — "The  Electrical  Installations  in  the  Detroit  Kivtr 
Tunnel  Plant"  is  the  title  of  a  new  12  page  bulletin  just  issued  by  tin 
(iould  Storage  Battery  Co.,  341  Fifth  .\venue.  New  York.  This  bulletin 
describes  the  Gould  battery  and  allied  regulating  ajiparatus  by  means  .f 
which  current  from  the  Detroit  Edison  C"ompany's  plant  is  m.ide  to  pull 
.Michigan  Central  trains  through  the  new  Detroit  River  Tunnel.  The  tn 
gineering  in  connection  with  this  installation  is  unusual  and  of  sjiecial  in 
terest  to  those   having  excessive  peak  loads. 


NOTES 


Ofkuial  GiuiE.- — The  offices  of  the  National  Railway  Pulilication  Com- 
p.-iny,  iiublishcrs  of  'I  lie  Official  Hailwiiy  Giiiilc.  have  been  removed  fro  i 
2!    Park   Place  to  7.5  Church   Street.   New   York  City. 


Pressed  Steel  Car  Co. — N.  S.  Reeder,  \ice-Presiilent  of  the  VVestt:?; 
Steel  Car  &  Foundry  Company,  Chicago,  111.,  has  Wkw  elected  Secon  I 
Nice-President  of  the  Pressed  Steel  Car  Company.  Mr.  Reeder  will  coi:- 
ttnue   his  Chicago   location. 


Westin<;hoise    Electric   &    Mani-factl'Ri.m;   Co. — Edwin    .\I.    llerr,    »i: 
\>as  elected  President  of  the  Westinghouse  Electric  \-   Manufacturing  Cor 
pany   at   a  meeting  of  the   board   of  directors   iielil   in    New   Y.irk    .\ugusl    1 
was  born   in    Lancaster,   Pa..    .May   .S.    ISfid.      L'pon   comiiletion   of   a  comtitf:: 
school   course,   he   was   given   the    position   of   telegrajib    ojierator   on   the    Kar. 
sas   Pacific   Railroad,   with   which   Company   he   remained   for  two  years.      Ir 
1881    he   entered   the   Sheffield    Scientific   School   of   Yale,   graduating   in   tl  ' 
class   of   1884,    and    worked   as   an    apprentice   in   the    sliojis   of   the   Penns>  i 
vania    Railroad    Comjiany    at    .Mtoona,    Pa.,'  during    the    t.vo    summer    vac. 
tions.      From    1884    to    188j    he    was   an    apprentice    at    the    West    Milwa.ikt 
shops    of    the    Cliicago.    Milwaukee    \-    St.    Paul    R.iilroad.       He    then    went    I 
the  Chicago,    liurlington  &■   (Hiincy    ivaiiroad   Com)iany   as  a  draughtsman   i' 
the    mechanical    engineer's   office,   and    afterwar<ls   beca:i:e    .\ssistant    Enginei  r 
ot   Te.'ts,  and  was  jiromoted  from  this  jiosition  to   Engineer  of  Tests  on  thi- 
roail    at    Aurora.    111.      F'rom    1887    to    1889    he    was   Superintendent    of    Ttl 
egraphy,    and    from    1889    to    1890    Division    Superintemlent    of    this    roa^ 
From   1890  to  1892  he  was   Division   Master  Mechanic  of  the  Chicago,   Mi 
v.aiikec    &    St.     Paul    Railroacl    at    West    Milwaukee,    and    for    the    next    tw 
years    was    Suiierintendtnt    of    the    Grant    Locomotive    Works    at    Chicagi 
l-'rcni    ISn.j    to    1897    he   was    Superintendent    of    Motive    Power    and    Machiir 
ery   of   the   Chicago   &    Xorthwestern    Railroad,    and    frotn   June    1,    1897,   ti 
.'September   10,    1898,    he    held    ttie   same   position    with    the    Xorthern    Pacifit 
Railroad.     On  September  10,  1898,  he  became  .\ssistant  (leneral  Manager  o! 
the   Westinghouse    Air    Brake   Company    at    Wilmerding,    Pa.      He    was   pro 
moted    to   the    position    of    General    Manager    on    Nove  nber    1,    1899.    whic:; 
position    he    held    until    June    1,    190'>,    when    he    was    elected     p'irst    Vice- 
President. 


The  Mountain  (4-8-2)  Type  Passenger  Locomotive 


CHESAPEAKE  &  OHIO  RAILWAY. 


A  SIMPLE  PASSENGER  LOCOMOTIVE  WEIGHING  330,000   LBS.    TOTAL    WITH    239,000    LBS.    ON    FOUR    PAIRS    OF 

DRIVERS   HAS   BEEN   DESIGNED  AND  AN   ORDER  OF  TWO  BUILT  FOR  THE  CHESAPEAKE  &  OHIO 

RAILWAY    BY    THE    AMERICAN    LOCOMOTI\E    COMPANY.      THIS    DESIGN    NOT    ONLY 

HOLDS  THE  RECORD  FOR  SIZE  AND    POWER     OF     SIMPLE     LOCOMOTIVES, 

BUT  IS  THE  FIRST  IN  REGULAR   .'^KR\ICE  IN  THIS  COUNTRY  TO 

INCORPORATE  THE  SCREW  REVERSE  GEAR.  ,  . 


On  the  Clifton  Forge  Division  of  the  Chesapeake  &  Ohio 
Ivaihvay  the  Pacific  type  locomotives  in  use,  which  have  22  by  28 
in.  cylinders,  72  in.  drivers,  200  lbs.  steam  pressure,  total  heat- 
ing surface  of  Z'lil  sq.  ft.  and  weigh  216,000  lbs.  total,  with 
157,700  lbs.  on  drivers,  are  able  to  maintain  the  schedule  of  25.5 
in.  p.  h.  west  bound  and  Zi  ni.  p.  h.  east  bound,  with  a  maxi- 
iiuim  of  six  cars  weighing  350  tons.  Since  the  traffic  on  these 
trains  frequently  requires  ten  or  twelve  cars  it  has  been  neces- 
sary to  double  head  with  great  regularity. 

Recently  two  locomotives  have  been  put  into  scrvic,  one  of 
which  will  comfortably  handle  a  twelvt-car  traui  over  this  di- 


No.  3  makes  four,  No.  5  seven,  No.  4  two,  and  No.  2  two  to 
five.  As  shown  on  the  profile,  the  grades  are  very  heavy  in 
both  directions,  the  worst  being  against  west  bound  traffic.  On 
the  14  mile  75  ft.  grade  from  Meechum"s  River  to  .-^fton  there 
are  uncompensated  curves  of  ro  degs.,  giving  an  equivalent  grade 
of  1.82  per  cent.  This  grade  and  the  7  mile,  80  ft.  grade,  by 
which  the  summit  of  the  division  is  reached,  are  the  most  diffi- 
cult parts  of  the  road  and  the  new  locomotives  are  designed  to 
give  sufticient  power  to  maintain  a  speed  or  this  section  of  25 
n.  p.  Ii.  with  a  600  ton  train,  and  as  a  matter  of  fact  they  have 
considerably  exceeded  it.     On  a  number  of  day?      ncc  being  in 
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L.ARGEST    SIMPLE    LOCOMOTIVE,    INTRODUCING    A     NEW    TYPE    OF    WHEEL    ARRANGEMENT. 


vision  on  the  same  schedule.     As  can  b.-  readily  surmised,  these  regular   service,  both   of  these  locomotives   have   made   the   run 

locomotives  are   unusually   powerful  machines  and   as  a   matter  from   Charlottesville   to   Clifton   Forge,   with  trams   of   approxi- 

of  fact  they  not  only  are  the  largest  passenger  locomotives,  ex-  mately  700  tons,  in  considerably  better  than   schedule  time.     In 

cepting  the  Mallet  of  the   Santa  Fe,  but  are  also  the  largest  one  case,  with  a  train  of  636  tons,  21   minutes  was  made  up 

and    most   powerful    simple   locomotives   ever   built.  over  the  division  and  in  anotlier  case,  with  a  train  of  700  tons, 

The  engineers  of  the   American   Locomotive   Company,  after  eight  minutes  was  made  up.     On  the  Allegheny  District  of  the 

making    a   careful    and    extended    study    of    all    conditions,    etc.,  Hinton  Division,   from   Hinton  to  Clifton   Forge,  a  distance  of 

found  the   service  could  be  performed  by   a  simple   locomotive,  ^  m'l^s,  many  similar  records  have  been  made.     In  the  matter 

but  that   it   would  be   necessary   to   introduce  a   new   wheel  ar-  of  speed  the  locomotives  have  shown  themselves  to  be  unusually 

rangement,   viz.,  4-8-2  type.     This  type    has  been   named  by  J.  capable.     On  one  occasion,  with  a  lo-car  train,  2.4  miles,  over  a 

F.  Walsh,  superintendent  of  motive  power,  the  -mountain"  type.  'eve!  track,  was  negotiated  in  two  minutes  flat,  giving  a  speed 

The  design  was  prepared  by  the  builders  in  collaboration   with  of  7^  m.  p.  h.     On  July  13,  with  a  light  train  of  seven  coaches, 
the  motive  power  officials  of  the  company  and  even  a  cursory  C.  &0.  B.  &  O.  N.  Y.  .C 

examination    of   the    illustrations    and    data    given    herewith   will  \l^l^  wVightV  lbs.\\\'::!:.';rr.:'*i::;:::;:;;::;;  330.000  27MO0  269,000 

show  it  to  be  worthy  of  the  admiration  of  every  champion  of  Weight  on  drivers,  lbs.. 239,000  219,000  171,500 

,  ,      ,  ,  ...  -Vverage  weight  per  driving  axle,  lbs 59,750     54.750      57,167 

progressive,  sound,  and  clean-cut   locomotive  design.  Tractive  effort,  lbs 58.oon     .50.200     .so. 900 

r,  r     ,  1  •  •     1       .   •      I-      .     1   L  Cylinders,    in ...i,... ■. 29x2S      24x32    23^4x26 

I  he  great  power  of  these  locomotives  is  best  indicated  by  com-  Steam  pressure,  lbs I80         205         200 

parison  with  the  next  largest  simple  locomotive  on  our  records  {^j^--  ^rs/^^.j-t  Ving;;in::::::::::::;:::    iiy,    %     7I 

and  with  the  class  K3  Pacific  type  passenger  locomotive  on  the  Number  and  size  of  tubes.. /....,.,.vvr*r»*'*r*'''-  243-2 ji  389-2 !4   l75-5'4 

Xew   York  Central  Lines.     The  table   in  the  next  column  will  Evaporative  heating  .surface,  total  sq.ft., ........    4,132'     s.oiV     i%i\ 

permit    of    such    comparison.  Superheater  heating  surface,   sq.   ft 845  ..  765 

'  Grate  area.  sq.  ft 66.7  70  56.5 

Since    going    into    service    these    two    locomotives    have    proven  Reference   for   description   in   this   Journal Apr.  '11   Apr.  -11 

to  be  all  that  was  expected.    They  are  at  present  assigned  regu-  which  had  a  schedule  of  3  hrs.  and  20  min.  over  the  division, 

larly  to  trains  2,  3,  4  and  5,  the  odd  numbers  being  west  bound,  the  run  was  made  in  2  hrs.  and  39  min.,  29  stops  being  made, 

which  have  the  schedules  mentioned  above  of  25.5  m.  p.  h.  west  and  speeds  of  approximately  58  m.  p.  h.  being  obtained  between 

bound  and  33   m.   p.   h.   east   bound,   including  stops,  of   which  stops.    As  an  example  of  the  sustained  power  of  the  locomotive 
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^KITI    Ml   I   l; 


• '_', ^.'  '■  N..  ;S.'  ■.'ISTO«>.ft*  W" V''^*"*'  'apjwmum:  pefjifrai  fort-man  « tif  .  the...  llaUirti«>re  -•. 
;";  1  tlilii'  Sfii-.tlnvi-tvrtr  R,,  U.i  wiJ'i  !H';i<l<|ii!irttr-  ;at  St.>rrs-^';Oncw»*aw,-  Jiuly 
.,!..=■   ciTiliM);   AV.  .1",    ilJiVf*.  .rt;>i>jtnil   on    nivcmiif  ■>f    ill    hral.h,       i    ..   •:..■:      -\- 


.  J*'.'''lf."  Ht-t-vi'S  ifii.iu(tiVc  ^f'Wi'.r  iri'^r^'V^'f  ct  the  iiiiltilijore.  &  O^'"  $''M*''i' 
woitrn  K.  K..  at  i'iiu-iilir.lti.  4 >hii>.'  ha>-  httn  a|>iMiit'itcil  inn>ttT  mechanic, 
« ith  -'"'i}*>'.  .J'V  t'h.illWwIhf,'  01»iV>;:  succitiling  licijfijt)  F,  .1  Itss :  ri'r-igno«I. 

'  Willi  \Si  K.  'K'KUKKLLr.W:  y^ntrVil  lar  I'dfiiiiaii  "^f  lln-  N't  w  Y.nk  <'<ntr.il 
Jf;  lluilvf-n  Kivt-r  K .  i<..  Iui>  lii-tii  apiioTiiltii  >U|«rjiitiii<K  ill  ^-l  thi-  car  ili:- 
jattiiifUt  ol  thi- .f«t,.  Jiavrri-jii-.f  •am)  ♦■hUtirid  «UvUu>ti»,'  AVitH'itftiic  at   <  »<\vf^gii.' 

:n:-Vv--.  .>■•-^•'^•■:^  •■■'■■•,■•■■■■■•■■•■•■■;•   :.■■'-■■'    '   '"   ■■■■■■  '■'    ■ 


>.i\M     riKi:r\K.«.— Ill    fatal. IK    \"o.,  lO   rtcVivt-ir  friMii   the.;  Kt-Tf'.TiuVTi-  -' 
I'...    Wfll-viilf.    N.    Y.,    1-    ^.iviii    a    i-fini])li-tx'    illur^traU'd;' ■li-!-Cri'i>fi<>n    (li    '  ! 
Ki  vr  tiirliiiU'.  I'lUtriiiK  tin    ].,nicii>K>  ami  t.uuiy   ami  hIivi'^M''!'  aj-.wvlj  ..-(^  ■     ■ 
liatiirt>   iif  ciMi-tritotiiiii.       I'lur'v   Uirbims  aii    ir.aiU-    in>izi«   trimi   S.'tV'   •  ' 
hcr-t  |»u\rr<    i:-iiij;    troiii    twn.tn    tiKlit    >lam-i-.       Tluy    art    <:U-^^|;in^'^^   tin,   ■_ : 
-tva-ri    jit    i>rincij>Ff,    with    hiickn-    u  liu-h.-acl,  v«<y -.Kimi-ta^'Vto  ;tJ>oy^' ;.i».>.  ■  ' 
I'ltti'it 'uator    wheel.  r  '"    '    ...•."    '     '-.'""' 


:  ";■•  ^'-    ;V;    Witzijj  liar"  heCit  aiHioiiittil  ina>t<i'njeeliaim-  ol   the   .Mi'>i>uii   >• 
rtfu    ky..    with    ntlivt-   at    lAylier.    Mm.,    in  i-haiti-    .'f   -li.'ii-   ami    nrllitiK   »' 
MHVenliriK     t<'     tile     ilittfe  .  «(f    Tbi>rhais-'fj|«iiit.Hn;;.     -np<  riiitnnh  lit     nf     m. 
iv.ijvvr,- .ri»».iii.nifrl.  ■    -■;,"'  .■>■':'■■  .-..         .:  ■■  '  .i'- •■,■ 


n.   Marsh/'firr^^eveir  yi'a.iV>eitt'Tal  car   foretnuii  <.t   tli<'   Ualtiiiinre  \-  <. 

S.«utliw<;*terit.  K;    K.,   at   \VarhiiiKtt.'il,    liiil..    ha^    l«'eii    a]iiniiiite'l    >:ineral 

'foreiuiin   <'t   the    lnwa -.("eiitrnl    Ky..',  wrth.  irea<l«|itftrtei>_  at  ■  MaH>aJlt"Wrtl. 

-ucneilinj;    VV,    K.-   J.<«'iie>-.    re-iK,iwtl."   ■ 
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Sm.vll     I'l  •  I  >.     »  ntah'v:    No.    li    tr.iiii     I'ratt    \    Wliitmy    Co..    Mailio 
|l.'v>IMi..    i*i' ilevoti.l    to   txcelkiit    illii-It atioii-    aii.l  .fall    i:itor:iiafioii.    iiiclji  . 
jrrSee-  irt   till'  iniiipU  tt    lim    ••!   -mall  to.iU  iiiamilactiireii  hy  it. .    The  24.'»  ]  :i . ' 
l).M%k    I-    •livideil    iiUo   Mi-tioii-,    each    ■Uvoteil    to    a    particular   tool    as    Ifii.tlo.     \ 
Tul-.    ilii  -.   niilliiifj   cutter*,   reamer*,    puiulu*.   .liilli-   ami    iiii»L'i.Hai)(  rni-s  tfi„ 
\  aliialile   tahle>   of  iliiiu  nsuins  »i( -»;crc»y  tlli*t;at!>>.   i  Ii'--   an!  a  (,?>!).>1>U-|«j,,.inv... 
•  -cciipy   thi-    Ia>t   o'l   pago.        ,.:'.'..,  .■;.:■•;''.',■■.' ..■,,  ;  .■•'•'•     ;".:.■  ■     ;"• 


.     K    .\.    |.l.vtiKK^MA'%\    ^lIpvrvl-lJr  of.iii'iler*  <*/  the    .\ew    ^  ork   teiitial  \    llii<l>, 
^««i>i    RiV«;r:K.'  U.   at    W'esi.Vlliany.   \,  .■>"..   lia<   heetl   appotatnl   ili-tiict    -nper- 
mteii.h-nt  of  ni.itiv;*  -piSwHr  of  the  Ontai'ii'  ainl  .>t.    l.;jwienc<--r.livUuih!',-wiffl; 'j 
•■rtice   at    •  •^\>e^lo.^■.."l»ccC•^^•lii^B  .1.    f  *.    ••ra'U'cu.    re-ivlK.")-     '  .'         , '    .  .'        ...•.''.■■.!' 


.V.  >».'..,\hlM)lt.  triiiM^r  tft»Vhyiiii-i>f  the  r^t.'  Ki>wi«  •&   ^^sui   Kramci«co'''ttS','.  'ai 
•  Sai'iiii^,  "kla.;   ha*  Jii-eti;  .•ipjjotnteil  nierhanicar  vupeniiteinknt   of,  the  .Fitv; 
.,  ihrtHct;  .aiifl    Jf.     iri.i'ier,    iJlii*t.rr    liuehanic    at     Kaii-a«    I'ity.    M.V.,    iias    t(«'-i     . 
apV»*'»'t^''i  ii»'«-'hauival  .>u|n  t'tiit.ii'letit  iri  thi-  ."*ic<nicl  <li-trict.  hi'ith  with  otMcc 

■■.>>!A''^i.fti>Ri(*ijit:.::^-v-:-'.j^^  ■;  ■':/:/■  ^■■■[^;yy^-:.^. ,;:;. ..:;:.:  : 

'■.'■'.   Sy .  tK   'riiiini[i>^>n.  nia>ti;r' car  riUiiilv.r  "f  tWt-   Nt  vv   Noik  (  <  ntral  \   lltiil^on 
/jr-ttiypi   K,  ..R..^  ,jjt  .Ea^t;  UiitYaK?; '  X,   .V..  has  had  hi<  auihon-y  eMemlcil  atiil 

'■'  .1*.  ..tltj* 'm  -.i^jijrst: /of '-thW^^  iiuhifliliK     the     St. 

'^l.a^yr.cnVvv  Ofitario   aiul.  rehh^ylvaiiia   •Jivi>ioiL>.    arv'l   <i.    K.    tar-on.    inai'ter 

eltr    hnihler.   at    Wcsl    .Mhaily. .  ha-^    liuil.hi-   authority    -xtemle.l    ainl    i^   now 

HI   charge   of  tlit=   territory  .Jtaist  Vrf.  Sy.rJttiisfi'   JiivhutinK   the  .ll«ltJ«.iit,    Haflem  .  . 

■aiul    I'litnJiiir  ilivi^-iutl-i.     .>.'•'•'  '.^r.:-   .•'  ■.'.•■',      ,  ' 

,^'.:  .-yii/kSri*.  I*.   t'AS.>x.\VK,,'wJii6;' •!;«  ihy  vniiacity  <iif"  sinvial-  ajjetit.  rpprefcn'tcd  ■ 
-•■.:rhe   J'eiiiisylvam.'i    K. -.K;,   tii.  charge nf  the.  hicomiitive   le-titifj   plant    at   the 
:.  --.WorM'^  . Pair- at  :.St.   .I.oui*.   in    l!i»M.    ■lieil    riceiitly    at    K*cot.    FraiKV.      Mr. 
-.■I'a'anave  ..\va«ljorii   in   France  in    l.»4;|  and   heKaii   hi-   railroait  career  as  nn    • 
-apjirentice    in    tl-.e    -ho|r>    oif    the    I'l  tvn>ylvaiiia    K.     R.    at    .\lto..na    in    l^i!2. 
•-;Vfter     varhurs    prmiuition-  .  he    hec.%)iie /a^-i-tanl     iiia-ti  ;■     nnclianic     of     tlir 
.yitoona   in.iehiiW'    rhoji--    in    iVtti.    in    which    capacity    he    -erviduiitil    I»»I. 
..  ivhetj   hi'   hecaine.  iiia-'lir   nieclianic   «>f  the    I'lnnsylvania   (  o.'>   .'hop-   at    Ft. 
.■•.  "tVat-ne.  tn«i.  .   liv..F»>^7"  he  \vb>  nia<le  ^uperinteiideiil   »>f  lU'itive  jioWtr  of  thi.- 
.  N,i»rthwe»r  <»y!»leMV.    iVi"i'ylvani;i    l.ine»  We.-t.      He    reniiiined    in  this   p(.«-itioVi 
imtii   t^fK-i.-when   he   hecanie.- itciii  ral^ -ujierinteiiilent  of  motive   power   of   th. 
I;ine- •  Ka>t.    -ei-iing .  in .  that    c.i|Uicity    until     l!»Ol.    iroin    which    date    until 
FfioH    he    wa^    tieHeralsiiperinteiideiit    of    nu'five    puwer    i-tf    tin-    Ilnltiiiiorc    &  . 
■V>h^.i   at    Ha-ltimore;    \lii^'     .\ir.-V'a-anave    rttired    iroiii   active   participatii;n   it}'..' 
.railrjiiid   liltair*  at  lhiyji-«tvt-fus»i>n.j)f  h|,'^.;<:|Mvial  cininnirvivn.  tyiili   thf   Pewp^-.' 
•-.■Wylvaniii  .R.'..R.-:nj;jnMoi.;'-'..^->-:.  -i^-''-^''^  '/'■^■'■■''^■■i':--'."  '.'  ■:.^:''   'y'  '•■ .'  r   ■.■'""    ■   - 


CATALOGS 


.\     p  'M\:riV^S-Top:;  -Vai-VK.'     ,X '.vajye  . -t, -ij;iu  .1    to    am.rna.ic.illy     -i..p    lij. 
■  s.i  I  ]>|j    iif   oj.l',  to,  lU:    t»iirj]er«  'iii.  ca-ie  'of.  a'ltyiinn-tialci  unlit  ion-  i-  illii-tratf  F 
^m.  ir  le;it?<t-;-;«nt  .wir    hy  -tho    Riickwi.Jt    Fimiaci     t'l...    •.»«    rortlji'iViU    t^tfvt-t, 
.Vt.w  .Yorji.v  '-U' i^'.eaJleil  .the   l.ator   .\nloiuntic- .^toji   \aJvo.  \    -,   .    ;• 


' -'    '  .  ■\yvT,t,y..VVM.'ilJRRVT;f'Kl*tw.hyi'c-   ill    tTiic   i-<.u»'   Vijtl    he    fotitxt  a'n    iHti-'trate-l 
.iih>j'-ri.j;li'!>ii-  i>f' iht-   K-j-niiicnU.  water  \vV^^^         jThii  apparatu>  has  Iweji  made 
..  ,-r!je;  ,*tthj<:irt   of  4'iiUVvin;  ^N       ;J>i   from   the   Tveiniii-oti    ('■■..    (Iiicaao    fteisht*.; 
''■  •./ |t,J.,v  .v*heye-.jt'ScV)J«'iit.c<.d«>i:eil  itlii»r;:arioii>-  cKavIy    -hou    it-   "i.era"ioti.      Draw.- 
.Vvk'  ;iiirir;Vi.V«'t1  .s'jfowiilij- VeV/rraT-  dit'uMcttlj.stvle-, '   -^ 

■■,.'•;';.;•,  ■•■■>.A>'.Ki.K;THic.Mtt!Ti-iit  t'.XK.^  VTlie  ^tietier.nl  Fhctric  t'.knp.-iiiy  li.ii.  ju-i  i-»ue  1 

•./■  ■'^arvery:V;attf«tliyi;.;'p"t'''*"''ti"'»-  devoted 'to   9.  detailed   de^^criivtioil  i»f  it>  lijiiih!*'- 

■>..••  •■■'truck    iytk    <if    tJa-»'.eh.ctiTK^.   car.    •The    itthjic-ition  :  is  /elahnratcly  '  illii;-trate.!. 

,  ami.   copiaiji<-c'oii-idcriifde    ilata    ril/itive    to    the    -iih.iect.       h    inclmles    ]vlan« 

._ ;iiiil  (■l«-V'itionjr, .of  car-  of  v^rimtsi -i/e-.     'I'lre  luiudu  r  (»f.  the  Uiilletin  i-   JvV.V. 


■  ..V»Viht«N.\-rVj*<;'-C!Vif)iifc!i.T  t}Ki->R:\fo«.s.— IJuttiiin  XV'.  '•l^l  HsMioiF.  hy  th«-" 
\-lrrinm|ih  FiUvtric,  •I'lii..  V.incinnati.r:  <'*hii.',  vonji.-itii-  -oinr  very  interesting 
'icfii»rfivalion  i(it  th^'  sMl>.iect  :iil  direct  .I'o'.iiiecteu  alt*  rii;iliri^  ciirniit  genera- 
•  ttiT*.  '  llliiilrations  *hV>.wiriK'dt.t.ail-;-t>f  coi.j>.jri5ctiA/ti.  are  accompanied  hy  full, 
■il«->cri|iti»>n  .atijl  ..tliia-nVsiinv  ,o'i-..tJiJ''.  fceiirviis-  f  ;>r'.t;V  .•.''«'co:n-«iiiided  practic'^' 
ihown.-'-''-.    ■■- •.•■•■\'  ■■'•■■';..•"    ■■''r-^Tr'"'*-''^-'.'. '/'■''     :;''."'■-' 

TV'KlfKT    tAtTtf-S.-^'A   t<>)>k!et   heiiiij   sint   o-.it   hy    the  tli^'ioli    .Machine  Co.." 

.M.n«ii-tni.    \Vi>..  ■■i■^   lar(;ely    di'votetl    to-  ilh;>traliiitj    ths    -ii;]in-ini{    ran^c    of 

n-orkwhu'li,  lite    turret    UthPr.i^   cajial'Je    of    performinp.      Itorinv,    turning, 

.tscinjf.   thr»-.-idinK  and   cvinin}{'<)|«'rrttion-   of   a   ■litticult    nature   are   found    i:l 

■'the   c'xaraiiles    in    many   ca.<t-s   o^^^  the-  "a'We,  laece  -w;htrf    jjevft^al   operation - 

vwWe  >erfi'r»li«^il,  *irai;ltan<-o!i-ly.     ,.:  ■.-•-■'':..-.;  f. 


■  .''.|'lK.v\y-K--VTllK«.  ■    .V  cnt.ninp"  Conforming   to'  the  VKcellctit   cHaracier  ,  ot , 
foTtr.er- pulilicatioii-    1-    l.riii);   i--ui<l    li\    Nile-- iKUient-Poiid    C  <>..    J I  I    Kr  ■; 
May.    Xtw    ^'ork.    .md    i-    devotid    entirely    to    illu-tratiiik;    !.-ii->;i    .'i>^.-.  I.'ij-    •■ 
hy    :Iar^e     photoKiaiih-.     accompanied     h\     hrief     descriiitivc     ittattev.    -iV>.v. 

-lathes  are  sho^,\it  in  -izes  fr.iiii   -H   t..   :•,'   im  h   -wiiij;  in   eithei   of  tlrrn^v-y.t.i  .■.^ 
of^.dt,iI•4•.-'     IViueiil    lalhe-    with    -will).-    from    *!    iny-hvs   .V-J) ' 'jcilijij    atiiV  • 
scoUotK  ,.  .Many   ni-*-.  fi-at\tTt'*.jirfcvMlcj«  in   tbf^fi'.  tiiai"binie«.  ■/•'.";  ;.:;  '.■■-■'■-; 

.'-;   -Kfemfliii-'AL    M  M  II  iNfjiyv-^'-'An  ii'tractive   puldicati«n-ViCe1it;ly -)sstH^4i..f.-x'''!.^'  ' 
<  Kti*  r;iF  KWctric   t  innjiany   on  the   siili.iect   of    .Motor-t  leiTetat.'r    S.its   ci.>hljii!:i-' 
"Viriet    d<-cviption-    of    (ji  iicrator    -its    ..f    ditfermt.    -tyle-  -;i:id     ^izi-s.      -'fl!!--- ' 
-et-  art*  m.'uU    «p  of   various  conihin.-ition-   of  allernatitvv'   aivl   iHrocl  ''^.•^'r^'..' 
.k.'e>le:'ator-    .-iiid    motor-!,    and    ranKC    ii)    e.-ipacity    fnim    !|.V  kv.'.    r^,   ovvr    "7.'-,  •. 
Uw.       Till     nniiilu  1     of    th.«    litilletin    is    4M!'.      M'he    .sUi^c   .Ciitrpaliy^'.riias'  j^V--' 
ju-t  mised    it-    litilK  till    de.virtv'l    t«<Slrtjilr-ISi(i.-e-  kvpijI^itMV-  .M'««1ii>Ty.\^  '^ 
■l.;tljetiii   IS   tniml"  ici    Is,',-..,-*;"  ■,'■..'    .;.•.■   -•...-.-■.   -   •;■";';•..."'■ ',,'-. .'?'''  '..■     -•.''.■'!' 

-  -.'fifi'i; '': ^.TR*i.;-''  Jf.!»f i»i>  -t-aHion    aiiil    iit|tl>'  .*|H"eii'  t»»«l  v^'tt-i.-li."  >r<r -'.^kini.v,'..-' 

throtiKhiUit  the  worlil  and  llu^  maker-  emleavor  t<i  i:iaiiitaii>  ^thtni  Tffmiait'V' 
hy  keipiiiK  ill  the  forefront  in  the  ileVelopinints  in  this  cih-s. of  -jiial.v.j:;:"., 
.\  hookkt  jn-t  lieiiiv:  i--iud  from  tl)i  princip.il  .\me.n\'.in  waft'hotjsH-'-'-ii- 
John  St.,^'cw  N'ork.  <  \)il.iiii-  the  priiicijih  on  which  all  .It-fsoji.  «yt.rs;  1:\.  i; 
made  Jtnd  Rive-  full  direction-  for  properly  uorkiiii;  ciicji.  "^<i^uL^^^  Tahlfci,  .ff. 
lirict  •.  'e.\tra  -iz< -,  and  list-  oi  .lilfermt  -liapi-.of  h.'>th-- lo'jil  iirid -M'l^i^, 
steels  are  inchitled.  .\  tahli  at  tin  li;ick  of  the  cataloi:  tivc^the  t«'«tpef at-.'.--. 
■i'.oV.rvpoinliiii:    to   di lit  rent    col.ir-  <»f   Metl,    .  *r.[' 

.SroKA'.t.    llArTKKiK.s. — "The    Fleclrical    Insiallatiiin-    in    the,  .liV'tioit  :  Kii  *■::■ 
Tnnml    Plant"    is    the    title    <il    a    new     \-J    pa^e    hiilK  tin,  jiist    f«»nc.] -lir   'iu' 

.  tKHtld    ."stiirape    llatlery    Co.,  '341     {•'iftli    Av.niu.    .\ew    .VVir^i;..  -TliTii    bijlli'lrv' 
descrilies    the    fiould    hattciy    and    allied    regulatiiii;    appar.ltVi-    hj     mVa"*j'',- 
which    curreivt    from    the    lletroit    Kdisoti    t'ompaiiy '-    plant    is  made    ti.'  -p-',? 
.Michigan    C"entral    train-    through    the    new     iKtroit    River    Tntmel.,     The  ■  ^   . 
cmeering   in  i-.iui)ectioii    with    thi-   installation    i-   iiiui-ual   und -of  ;«*peci.l'    ^ 

.ivfiA  :xtrJth>\kvi  fiavinK-.c^c*s>»«\'f-.(^'*ak.  l<ia«ls-;  ■  ■      ■■■.-:...■  . /■  ,v  "..-.?    -l^'.-  •' 


NOTFS 


,■  •■.UfVlffjVli  tit»F.j>K.-r^TJH'--ofllc«;»-  of  tile  .\.iti..n.-.l  U^iiIv.jfV  F'u'}>lici»«i«w'  C'.-V?'' 
rnny.'  piil>lith*:r>>  'of  'flivOfficiulliiiitwiiy  CJin.L-.  have  •JH'«ii  'r.ct^i1lv«^^l  .J^',-.-/* 
■;;>  I'arli"  Place,  to  ::>  ♦'hurch   St-reel.   New'  York  City.      ''  -V;  .^  !' '^•;"-  ,:'^  ':'-^-: 

Vl*l«F.sii»;K  5ri-:i-l.- CVw^C'i.'-^T?.'  .>i.  R»eder.  \  icc-Prcsidcnt  -of  .lV<  \$eV-t,i<.' 
S.tt.eF  far''i:     |-'oniidry     ('omp;iny.    1  hic;n{rt.     111.',    ha;^  ■tK;e;j    <Jected  'jfec^^^^ 

V'icx^i'resi.fein  i)f  the  Pre«Sf<l,..S»evl,.-.t'ar;.t'<Hij|»an}'.  ,■  Nt;.;  "Rtii/U-f  .nt.tjFcV  ' 
tfnue   his  Chicago  location;'  ''    •=  '.-■..'■'*'•>■;.•.!.•.••■•'•    T':-'.  ■  -  ,'     ■•      'i  ,    '•;--'  .'.■' 


\V;K.«t-J.vi.ir'iii:!«t  ."KtWTi«i'r'-&    -Mancj  xcriKisi:  't'lL^^'-KiTwiii;  .M.   H't-rr^'-'  iv).'- 
v;ts'  ejei^ted    Presiiltiit   of   tin     W  i -uiuliou-i     Klntrii-   \-Ma:inif:h tilriirj!,  t'^ 
pany.  at  a  ineetinj;   wf  the   hu-nd   ot -directors   iieM   in    .New   V  iifc  ,\ggvi.s:-' 

"was, 'Iwirn.  ill    LancasU'r.  .I*!il.   May  :{,.- I-s«Hi.,    l''|Miir-<:i«nj>Uii»''i>., '"f  ^^- c^-iinv-- 
•  chool  coifr-e.   he    was  sivi-ii    the    |M>-itirin    of   telegraph   ofier'al-ii' "c'lil- tliei  TvSu', 

■.»ai  . Pacific    R<-tilri>.'id,    with    which   ( mnpany    he    reniaiuei[Y<vrtw'i'>yiars,.  •.••);' 
IsSJ     he    entered    the    SlieHii  Id    .^i-kiimK     Silioid    of    \a!e.    Ciadtraling    in  .fj'r- 

cia-s  rtt    Jissj,   and   worked   a-   .'iti    appientio    in   the   -h  ip^* ni  tlte   PviniV-^ '-■ 
\awia    Railro:id    (  omjiany    at    .Vlroojia.    Pa.,    din  iiig    the-  .T.yo   >jjiT«.mc('  ,Hai  •■■ 
lij'.n.s.      F'"'"!'    I.>st    to   iM^.'i   he    was   an   ;ippr<iiiice   at  tlk;    Wvs'    ^Iil'W»'',i'<'   ■ 
,-hii)|ri  'rf   fhf   t'hitMpi'n    ^^i^^vallke«•   S;,-fsl.    I'anl    Uailn^id.      He    tfeen , -went.'  ",• 
.the  ("hicat'o.    i:iii^1in,i.ton   \    (jtlincy    u.nn.iad    t  oiti|)aiiy    arr   a-.dvuughtsmhiV":. 
the   niechanic.'il  eiuineer'-  ouiee.   ;iiid    .tfterward-    lirc.ir.Ce   .\-si-tant    Fti>.'fn«?'^ 
ot,,Te-t-.  and  was  jiromoted   from  tin-   pii-iiic.n   ii.    Kii».i:>ecr   -iI  'l«  sts  r>n  jh  .' 
,r»ad    at    .Vnvora.    111.       From    rs.<;    ii,    |s-ii    lu     w.i-    .•superintendent    af/ti'' 
igraphy.     and     from     1»!>    to     I>!»h     jiivi-i.iu     .'^iipt  rinli  in;Ki>t',    of    jlijs-  r''>^'"- 
Fmni    IVHi   t<.    l^<^•»>   lu-   was    jlivi-ion    .Ma-ler    Mech.;inic,'<>f  ,th»  \"h!tj,'i|r«>,  'Mi  .,; 
.\V,aufc«-t'"  4t    i^t.  .-f.-inl    Railroad    at    West    .Milwaukee-,    a.njt-)^    the    iu'.\t    tw;.'. 
year-     ua-     Snperiiilemliiit     'if    tin-    ( iratit     t.oeomotiir'i     \\'ork.i  ', at    t'liicap: 
h'n  1.1    |s:i.',    to    |s;)7    )u    «.i-    SiiperinteiirUnt    of    .Motivi     I'oAer   ami    M.ithi,'„ 
i.ry    111    the    (liicago    i"y;    Northwestern     Railroad,    ami    fro:n    June    1.    l^!•7.  M- 
.*-epteml«r    |o.     l.sfls.    he    lieiil    tfie    -aim     iiosiiiim    witli    the    N'orthern     F'ac^t"' 
Railfoaij.     'hi   ."si  ptemlu  r   lo.    l-'.is.   h,    hicaun    .\--istant   <l<!;e!;d    .Manager  •   : 
the    V\'e-linghou>e    .\ir    Uraki     I  onipany    at    Wilim  rding.    Pa.       He    wa-s^  Ft' , 
tr.oted    ti'    the    jHisition    of    (  k  m  ral    .Manaver    on    .\ove  nlier    1.  '  is!»'»,,  xvhiy ', 
[ .  -ition     he     heM     until     .Ii""'     '•     1''"''.     uht-n     lie     wa*  .  cltcttd,     Fii'st. 'A'it-i.. 
I're-i.lellt.  '     ■■    ,--    '"■  '     .  '.■■''    ■■■■•■■'  '~"'  '■ 


.-^%.;-ic. 


The  Mountain  (4-8-2)  Type  Passenger  Locomotive 


'-' :-:''C;:y-P--''r^^^^  &  iimo  'R^ivixA'^y^-] ■•' •: 


•  A  STMI'r.K  I^\^i<^:^■nKR  l.(X()M()Tf\  i:  \Vl-I(i11IN(;  :i3(H.oo   i,|'S.    total   with    ..^Jrt.dou   I.RS.   on    FOl-R    PAIRS   OF. 

DRIVKkS    HAS    I'.KKN    DI.SKiNKD    ANI>   AN    (JRUliR  <>[■   T\V(J   li'JII.T    1(»R  THK   t  HKSAJMCAKli   ic   OHIO 
„::•.;.":•.    KAIl.WAV    IJV    THK    AMKRRAN    I.OCOMOTIVK    <  ()^^^\XY.      THIS    DKSICN    NOT    ONLY '  •    '    •  r^;,  ■  : 
'^ -.^"yM  ■■'■<■  HOLDS  THE   RECORD  TOR   SIZE  ANL)    POWER     OE     SIMPLE     LOCOMOTIVES,  '     v?'^'. 


P.l'T  IS  THK   I  H<ST  JN    UKCCLAR    SKK\  ICE  IN   THIS  (OCNTRY 
.:.     INCORPORATE  THE  S    RKW  RE\  ERSE  CiEAR    ;; 


TO 


:>  ;  :-.. 


\(tjn  'jihe  Clift()n  iMirtii-  Hivisidn  af  the  Chesapcak^^  &l  Olrici 
\aihvay  tin-  Pacilk-  type  locomotives  in  tiV<?.  wliich  liavc  2>  l»y  i8 
:  i.  cylindtrs.  7J  in.  drivers.  j;x3  lbs.  Steam  prc<>ure,  tutal  luat- 
•ig;  surface  of  3.737  s<|.  ft.  and  weigh  216.000  11)s.  total,  with 
,.;7.7qo  lb,s.:on  drivers,  are  aide  to  iiiaintain  the  sohe<hilc  of  25.5 
I: -p.  h.  west  l;(iun(l  and  33  m.  p.  h.  east  Ixnind.  with  a  niaxi- 
•uim  of   si.\  cars  weis^liing  ,550  tons.     Since  the  tralilc  on  these 

lins   fri.(|nently  rupiires  ten  <ir  twelve  cars  it  h;rs  UeaV'i'PCCsr 
sy  to  (loulde  head  with  yreat  leiiuiarity.  :-.:^.Y?^;  T  y;^v  o  '■^'-i:: 

Recently  two  locomotives   have  heen   pirt   into  "Setv:c«'.  o«e  of 
■V. Inch  will  comfortablv   iiaiulle  a  twehx-car  tra-ii  <Atr.this  dir 


-  Nth  :^  makes  /lour,^  H&.  5  st^veii,  NJot^4vtw<v'jaiKi  •!<<>.  i^  0 

live.  As  slu)\vn  <-n  the  ~pri»t"ik,  the  grades  are  very  heavy  in 
hot h  directions,  the  worst  f)eiii|.r  ag^iinst  west  liound  traffic.  On 
tlu-  14  Hiilf  75  ft,  gra<le  from  .Xleeclnnn's  Kiver  to  Afton  there 
art'  itnciitnpensatwl  curves  of  .iq  dcgs.,  }fiviiii»  an  eqnivalent  grade 
iif  i.S_'  per  Cent.  This  grade  and  the  7 mile.  So  ft.  grade,  by 
whicli  the  SHinnni of  thediviMon  is  readied,  are  the  UKist  <Ufii- 
ciilt  partsof  the  road  and  thip  new  KKonwtives  arv  <Josiff»iccl  to 
■'give  solftcient  jioweT  to  inaihtain  a  «peed  or  thiis  ^t*tion  of  25 
'^1.  p.  h.  with  a  OcKi  toil  Iniiii.  and  as  a  niatter  of  fact ^hev  have 
coiLsidirably  e?tPGede<l  it.     (>n  ;t  nnniber  of  <l.!v-      jice  bei.nj^, in 


-^Jllii    I     I  .^>w^^— WWWi 


.  v;^:  i,i»;ii5r  $iMiT;iE;ij>a>Mo:rivi:i  :i^^^  a  se^ /rir^rW  Ayo^ 


visiiiti  o!li  the  same  Scheditle.    As  6air  l»^^'  ft^adiiy  'sitiiniis^^^  loc^>nKnivi'y  have  liia'Ve  t^^  "cul* 

loconiotives  are  uiuisually   powerful  m.ichines  and  as  a  matter      from  Cliarl.tttesvillG   ti;  V"!'^**'''   ^^'^^^^^^  traiiVs of' approxi- 

of  fact  they  not  only  ari   tire  largest  pa-^seilgcr  ioconjofivcs,  exr   -''uiaiety  70b  t<»HS.  in  <HinsidiJab\v  Iiet<tT  tliaii;  st-hefhite,  iittti?.     Ip 


•  opting  the  Mallet   of   the   Santn  Pe,  but   arc   also  tlie  targest' 
iiid    most    powerful    simple    locomotives   ever  built. 

The   engineers   of  the    .VuKiicatl   LwC'^iiKiitivt'   Gonipaiiy,  after 
making    a    cariful    nud    extended    stlidy    of    alt  conditions,    etc., 
I'lind   the    ser\  ici.'   could   in.-   pv^fornu•d   b\    .'i   simple    loconioiivo,  ' 
i'Ut   that    it    would   be   necessary   to   introduce   a   new   wheel  ar-: 
.  Tangemeitt,;  viz.,  4-Srj  iyjie.     This  type  :  has  heeii  iijameC  by  J. ; 


one  case,  with  a  trfiin  of  636  tofis,  ui  hdnnttV  was  maile  tip 
over  tite  division  and  in  anotlivr  case.  Avith  a  train  of  700  tons, 
eight  niiiintes  was  nia<!e  lip.  t)n  th?  AHegheny  I  district  of  the 
jljnton  l)ivisioii.  froni  llinton  to  Clifton  Forge,  a  distam-e  of 
«^onnks,,m;in>, similar  records  I utve  been  i«;idc.  in  the  matter 
of  spettl  the  ^JConH>lives  have  4k>wJ,i.  thtinselves  to  be-  inUisually 
capable.  0>i  otie  «>cc;isi<iij,  Willi  a  lu^ciair  trai«F.,  i».4  niiles,  over  a 
IcAel  ir.tck.  was  negotiated  in   two  minutes  flat,  giving   .i^piid 


-  i'l-.  W'.alslii  superintendent  of  motive  power.' the  "mnuntain"  type. 
;i::The  dcMgn   was  prepare<l  by  the  builders  in  collaboratiftji   with     J^^l  7^  H'-  Ih  1^     Unjiily   13.  >vuh  a  flight  train  of  seven  coadies, 
■lilK  motive   (louer  officials  of  the  crunpany  and   even  a  cursory 

..•  '"examination    of   tiie    illustrations    and    data   given    herewitli   miriU 
.^  .show   it  to  be  worthy  of   the  admiration  of  every  champion  <^f 


■^^progressive,  sound,  and  clean-cut   locomotive  design. 

,;;v'i  The  great  powir  of  these  locomotives  is  Ik-^^t  indicated  by ocniij- 
;.  piarjsbn  wiili  tlie  next  largest  simple  locoinotivc  on  out  rvcard'S 
'•-.and  with  the  d.iss  K.v  I'acillc  type  pa-senger  Ii'ifiinotive  On  the 
.'  \'e\v.Vork  Central  Lines.  The  table  in  the  next  cvlumn  will 
■.•-.■])ertMil.  fif  such  conn)arisoii.  ''  :'.;.;'■,  ■•'•■•  •^"-  '  .:.'y'-y^-'';:-S  '.'■  'J^-.,'^ 
;,:.Siiice  going  into  Service  tliesehvoloctirnotives  have  proven 
'to  be  all  that  was  expected.  They  are  at  present  assigned  regu- 
].  :^larly  to  tr;iins  2,  ,^.  4  and  5,  the  Odd  numbers  being  west  bound, 
\, 'which  have  tlie  schedules  mentioned  above  of  25.5  m.  p.  h.  west 
bound   and   x^    m.    p.    h.    east   bound,    including   stops^  of   which 


■TVifal '  vvoi* hi .■!!».  ..v., .  i. .-...,. 
Wj-iiiht   <ii>  drivers,  lbs.  .;.../.■.  .. 
.\v<raj;<:  wtinlii  ikt  driyini;  a^e,  tbsv*  ..■ 
Ti'activt    ilfurt.llis......  ,....;,.. 

CyliiitU  r>.    iij.    ......  .;-..■.'■,  ..;  .  . ;.  ■>-. . . . . . .,  . . . 

Su;iin   iirt*snri',;  Ibsv.. . v.. :.-,.■.;. ,^,^.>;v. 
I  *i;iiii.   <lrivi-fs,   in .  , .  .ij.  >  . .  .-. .... ,.. .,,...  .,•; . 

Hi.nni;   of  tmilvr  .at  jfrortt  ring,,  in 
.Viimhcr  aiv<i  si^c  .of  tubes ...•;. . ... 


-:■'■■-'  r  &o  B  & o  X  V.  c 

i.».n.».i«  3.Sfl.(MMr  274.f.<t(i   SfiS.OOO 

.,.'....  239,000    21 5>.<»00    1 "  1 .500 

-i.ii*..  .59,760      .'i4.7.')0      JT.lCr 

■.,.  .■,;.•!,■.'■.■...  SiP.OHO       .*.0.2<MI       .-ill.tMUl 


t, •>, ^  ■■•  1 9  • 


Ev.il«ir,itivc  fi!  iititiK  s«rf.ict\  .tutal  sip^ft-K-'. 
Suinrhialcr   h<  .itiiii.;   .-m'f.iiH'.   .«<{.   fi.....i':'.'. 

<  Ir.iti-  arva.  S(|.  1 1 .  . .  . , ......  .... . . .../.'.  i . 

Kcferenfi-   for  <i<;;-Oription   in   tliis  Joi'rkjvl. 


^       »»>tiK      24X.32  23^ -NSe 

.         180  205  200 

fi2  f.4  T<» 

*3*4  th  72 

243-234    S8!>-2'4  175-2'4 

40  5!i      .....  S2-5'i 

*,1»*    .->.«17  S.424.1 

«#%.-.;.. ...         7f;r. 

■  ««;r      ro-      ses 

Apr.  'U   .Apr.  "11 


which  had  a  schedide  of  3  hr.s.  and  ao  min,  over  the  division, 
the  Tun  was  made  in  2  hrs.  and  ,V)  min.,  2g  stops  being  tnade, 
and  speeds  of  approximately  58  m.  p.  h.  being  obtained  between 
'tops.    As  an  example  of  the  Mi*;taint'd  power  of  tb<?  If«>nioti\'e 
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pc  formance  in  handling  a  train  of  4,200  tons  on  a  grade  of  15      trations  shows  the  construction   at   the   d<3me,   where   it  is  seen 
ft.  to  the  mile,  at  the  rate  of  23.5  m.  p.  h.,  is  striking.     In  fact;      that  the  inner  reinforcing  sheet  has  been  flanged  downward  to 


in  ill  respects  the  work  of  the  locomotives  in  service  have  more 
th  ii  met  the  expectations  of  the  railway  company  and  the 
bii.lders. 

Boiler. 
.'o  better  proof  can  be  given  of  the  boiler  capacity  of  this 
lo'  ^motive  than  the  work  it  did  in  hauling  the  train  of  4,200  tons 


a  depth  of  about  5  in.  at  the  center,  acting  as  an  interior  ex- 
tension to  the  dome  proper  and  assisting  in  obtaining  dryer 
steam.  A  9  in.  dry  pipe  with  a  throttle  of  corresponding  size 
has  been  applied  on  these  locomotives. 

The  superheater  is  of  the  regular  Schmidt  design,   furnished 
by  the   Locomotive   Superheater   Company.     It  has  40  elements, 


PROFILE    01     DIVISION     FROM     CLIFTON     FOROK    TO     HINTON. 


mentioned  above.  Assuming  a  resistance  of  9  lbs.  per  ton,  which 
i>  probably  conservative,  the  draw  bar  pull  required  for  this 
train  would  be  37,800  lbs.,  and  at  23.5  miles  per  hour  this  would 
give  a  draw  bar  h.p.  of  2,350  and  an  indicated  h.p.  of  about 
2,600  with  a  90  per  cent,  machine  efficiency.  At  a  water  rate  of 
.'I  lbs.  per  h.p.  hour  this  requires  the  evaporation  of  54,810  lbs. 
of  water  per  hour  or  about  13J4  lbs.  per  square  foot  of  heating 
surface  per  hour.  At  a  rate  of  3>^  lbs.  of  coal  per  draw  bar  h.p. 
tills  speed  sustained  on  this  grade  would  require  about  7,600 
lbs.  of  coal  per  hour  or  114  lbs.  per  square  foot  of  grate.  This, 
of  course,  puts  the  locomotive  out  of  the  hand-fired  class  and 
it  is  only  the  stoker  that  permits  it  to  develop  so  large  a  boiler 
capactiy. 

In  construction  the  boiler  does  not  differ  particularly  from 
customary  design,,  being  of  the  conical  type  83M  i"-  i"  diameter 
at  the  front  ring  and  96  in.  diameter  at  tho  largest  point, 
having  19  ft.  tubes  and  a  combustion  chamber  of  3  ft.  6  in.  in 
lingth.  There  are  243  2]/^  in.  tubes  and  40  5^2  in.  tubes,  giv- 
ing an  evaporative  heating  surface  of  3,795  sq.  ft.,  which,  to- 
.c ether  with  the  firebox,  gives  a  total  evaporative  heating  sur- 
face of  4,132  sq.  ft.,  or  about  the  same  as  has  been  used  on  the 
i  irger  consolidation  locomotives  and  many  of  the  large  Pacific 
type  engines  which  are  not  equipped  with  superheaters.  It  is  of 
the  radial  stayed  type  having  a  firebox  84H  i"-  wide,  the  inner 
'rebox  sheet  sloping  slightly  inward.     One  of  the  detailed  illus- 


each  being  on  the  double  loop  system  formed  of  four  lines  of 
I  7/16  in.  tubes.  No.  9  B.  W.  G.  in  thickness.  These  elements 
extend  to  a  point  24  in.  from  the  back  tube  sheet  and  should 
deliver  sleam  at  the  steam  chest  with  a  temperature  of  from 
600  to  625  degs.  F.  The  heating  surface  of  845  sq.  ft.  does  not 
mclude  the  surface  of  the  header.  There  is  little  doubt  in  the 
minds  of  those  familiar  with  this  locomotive  but  that  the  super- 
heater is  largely  responsible  for  the  success  of  the  engine  and 
that  without  it  it  would  have  been  practically  impossible  to  have 
obtained  this  amount  of  power  with  a   simple  locomotive. 

One  of  the  illustrations  shows  the  grates,  which  are  of  the 
rocking  type  in  four  sections  and  are  inclined  slightly  down- 
ward toward  the  center.  This  has  been  done  for  the  purpose  of 
getting  the  greatest  distance  possible  between  the  grate  level 
and  the  bottom  of  the  combustion  chamber,  since  it  is  necessary 
to  build  up  a  very  heavy  fire  before  .starting  on  some  of  the 
heavier  grades.  i"-."   •?-      ■: 

The  grates  are  shaken  by  power,  the  whole  apparatus  being 
furnished  by  the  Franklin  Railway  Supply  Company.  The  con- 
struction is  such  that  any  one  of  the  four  sections  can  be  shaken 
independentlj-  or  all  of  them  together,  either  by  hand  or  by 
power,  as  desired.  The  arrangement  for  doing  this  is  shown  in 
the  illustrations  and  will  be  seen  to  consist  of  a  shaft  across 
the  back  head  of  the  boiler  just  above  the  cab  floor,  to  which 
are  connected  the   four  levers  attached  to  the  arms   from  the 
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different  sections  of  the  grates.  These  shaking  levers  have  a 
K'ose  fit  on  the  shaft  and  either  of  them  can  be  operated  by 
l;:ind.  Between  each  pair  it  will  be  seen  that  there  is  an  arm 
extending  upward  from  the  shaft,  on  which  it  has  a  squared  fit 
and  a  cap  is  provided  which  can  be  slipped  over  the  top  of  this 
r.:id  one  or  both  of  the  shaker  levers.  Thus  when  the  shaft  is 
c-cillated  the  movement  will  be  communicated  to  as  many  of 


Filler  1  Wrot.  Iron- 
Pipe  4  H'  Long 


POWER    GRATE    SHAKER. 

■■'.'•  >'■'■  '. 

the  shaker  levers  as  desired.  Below  the  cab  floor  there  are  two 
6  in.  cylinders,  each  fitted  with  a  double  piston  having  a  slot  in 
its  center  into  which  extends,  through  an  opening  in  the  side  of 
the  cylinder,  one  end  of  the  rocker  arm  connected  through  a 
link  to  an  arm  loosely  carried  on  the  shaft.  Around  the  upper 
end  of  this  rocker  arm  is  a  L'-shaped  forging,  having  a  square 
lit  on  the  shaft  and  provided  with  a  key,  which  passes  through 
an  opening  in  the  loosely  supported  arm.  Thus  when  more  than 
one  section  of  the  grates  are  to  be  shaken  by  hand  the  pins 
from  the  power  operating  gear  are  removed  and  the  caps  put 
(ivcr  the  lops  of  such  sections  as  it  is  de- 
sired to  shake  and  the  whole  arm  is  oscil- 
lated by  hand.  When  the  power  gear  is 
used  the  pins  arc  inserted  and  the  cylinders 
oscillate  the  shaft,  shakint;  such  sections 
i)f  the  grates  as  are  desired.  The  control 
i>f  the  shaking  apparatus  is  located  in  a 
double  valve  with  two  operating  levers, 
which  is  placed  on  the  back  head  of  the 
boiler,  the  pipe  connection  being  such  that 
steam  is  admitted  to  one  and  the  other  end 
ot  the  cylinders  as  the  operating  handle  is 
thrown  from  one  side  to  the  other.  In  case 
steam  pressure  is  not  available  air  pressure 
can  be   used   for  operating  the   apparatus. 

As  can  be  readily  seen  by  the  amount  of 
coal  burned  when  the  locomotive  is  work- 
ing at  its  full  capacity,  it  is  very  necessary 
to  have  a  maximum  ash  pan  capacity  if  runs 
of  ail}'  length  are  to  be  made,  therefore  the 
designers  have  evolved  an  unusual  and  ex- 
cellent arrangement  in  this  case,  which  con- 
sists of  six  separate  hoppers,  all  of  them 
being  dumped  from  one  power  operated 
scar.  This  pan  has  a  capacity  of  nearly 
<^3  cu.  ft.  as  compared  with  about  55  cu.  ft. 
for  the  ash  pan  on  a  large  Pacific  type  loco- 
motive. The  details  of  the  construction  of 
the  pan  are  clearly  shown  in  one  of  the  il- 
lustrations. It  will  be  seen  that  it  is  entirely 
self-clearing  and  that  a  cylinder  of  large 
size  is  provided  for  moving  the  slides.  A 
novelty  is  introduced  in  connection  with  the 
air  inlets  at  the  mud  rings,  where  in  place 
of  the  ordinary  vertical  opening  underneath 
the  ring  covered  with  netting,  the  pan  in 
this  case  has  been  extended  out  s'-^  in.  from 
the  mud  ring  and  brought  up  to  the  same 
level,  leaving  a  horizontal  opening  of  this 
dimension    on    both    sides.      As    is    shown 


in  the  pliotogmph  the  overflow  from  tiic  injectors  has  been  split 
and  discharges  into  the  front  and  back  hoppers  of  the  pan  at 
both  sides.  Since,  of  course,  the  locomotives  operate  in  a  mild 
climate  this  arrangement  is  feasible  and  advisable. 

riie  Street  locomotive  stoker  applied  to  these  locomotives  dif- 
fers slightly  from  that  illustrated  and  described  on  page  232  of 
the  June  issue.    This  change  being  in  connection  with  the  pass- 

- ,.  age  from  the  conveyors  to  the  dis- 
tributing rozzlcs.  The  stoker  in 
other  respects  is  the  sume  as  that 
shown,  la  this  case  the  coal  upon 
being  emptied  from  the  bucket  con- 
veyor falls  upon  a  screen,  which 
can  be  rotated  to  get  diflferent  size 
openings  to  correspond  with  the 
quality  of  coal  being  used,  and  such 
"coal  as  will  pass  through  the  open- 
ings falls  into  the  passage  to  the 
,  center  nozzle,  the  finer  coal  thus 
-  all  being  put  into  tl.e  firebox  at  the 
i.i_i  back  end.  Such  coal  as  will  not 
v^"*""  pass  through  the  screen  slides 
■  ■  downward    and    is    discharged    into 

the  two  side  pipes.  A  distributing  device,  arranged  across  the 
engine  so  that  the  rolling  of  the  locomotive  or  the  angularity 
of  the  track  will  not  affect  it,  controls  the  distribution  between 
these  two  nozzles.  One  of  the  illustrations  shows  a  view  in 
the  cab  which  clearly  illustrates  this  arrangement. 

In  the  front  end,  the  arrangement  has  been  greatly  simplified 
by  the  use  of  the  steam  pipes  passing  out  through  the  side  of  the 
smoke  box  to  the  top  of  the  steam  chest.  A  comparatively  low 
exhaust  nozzle  having  a  tip  with  a  minimum  diameter  of  7^ 
in.  is  used  in  connection  with  a  long  straight  interior  extension 


VIEW   IN   CAB,   SHOWING   ARRANGEMENT  OF  STREET    STOKER   AND   THE 
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. IV. rent  .sections  of  the  grates.  These  shaking  kvirs  have  a 
■  ose  fit  on  the  >hatt  and  either  of  them  can  i)e  o])c rated  by 
;  nd.  Between  each  i)air  it  will  he  seen  that  there  is  ar .  arm 
.kAtending  upward  frum  tiie  shaft,  on  whicli  it.h.a.s.  a  squand  lit 
;  1(1  3  cap  is  provided  uliich  can  be  slipped  over  the  top  (Vf  this 

d  one  or  both  of  the  shaker  levers.     Thlis  when  the  >fiaft  is 


in  the  photograph  tlie  overrlow  from  the  nijectorfc  has  bevu  split 
and  discharges  into  the  front  and  ba<?k  hoppers  of  the  pati  Sit 
lii.ih  sides.  Sihcvv'ifivmrse.  the  lueoiii<itiveS  <>itvr:itc  ill  3  iJlild 
cliiiuitv  thi.s  arrarvgjnient  is   feasible  and  advisable.      '  . 

■The  Street  loci tniotive  stoker  applied  to  these  loCitmotives  pil- 
fers slightly   from  that  illustrated  and  described  on  ])aRe  2.U'  of 


■.PQ\s?ER  cratIe; vSHAktis: 


.<?.■-  S;;.-©-  ■■:■,  :■■■•...  i 


..*■■ 


-ctllated   the   tnovement  will  i)e   communicatedr  to  as/inany  of   ,  the  June  issue.    'J'his  change'  being  hi  conneenioii   witli  tho  puss-- 

, /^    ^j^    •:  -V    ^-x;         .:   <iKV  fronf  thu  conveyurs  to  the  <lis- 

tributiii^  .  ntjzzles.    ;  I'he    stOiker  in 

cither   resjiccts   is  the   saine   as  that 
shown.     In  tliis  ca.se  the  coal  upon 
:  beitiji;  emjttied  fp,Hii,|he  bucket  con- 
vey of    falls   up- in   a    scteeJti.    which 
can  be  rotated  t<»  gctdiffere-nt  .>:izc 
oiK'nings'   to    c<jrrespontJ    with    tlje 
quality  of  cojit  bt  iiiji  tise<l.  aiwi  such 
Ct>al  as  will  pass  tlinvngh  the' upcn^ 
iu'^s    falls   into   thv   passage   to  the 
ct-fHer   nozilic;   tlte    tincr   eNval   thus 
all  lieitig  put  int">  live  iirtljox  at  the 
-  kick   end.     Sncli   c<>;il-:as   will    not 
jiask     ihrough     the     screen     slides 
tlo^vinvartl   ami  is:  discharged    into 
fhe  shaker  le-vers  as  desired.     Below  the  cab  floor  there  are  two       the  two   side  pi])es.     .'\   distributing  device,  arrrifrged   across  the 
:.  >>  in.  cylinders,  each  litted  with  a  double  piston  having  a  slot  in.     epgine   >o.  that  the   rolling  of  the  loconioiive.ir  the   angularity 
Hs  center  into  which  extends,  through  an  opening  in  the  ^itle  of    :  *»f  the  track  \vill  iiot  atTeen  it,  inntrols  the  ilistnU^^ 
lie  cylinder,   one   end   of   the    rockvr    arm   connected   througli  a       these    two  .nozzles.     Une^vf   the    illustrations  yh<'ws  a  ifiiC^V  TO 
fink  to  an  arm  loosely  carried  on  the  -iial't.     Around  the  Upper       the:  cab  which  clearly  illustrates  this  arrangefuent.  . 
'.riid  of  this  ro.'ker  arm  is  a  L'-sh;ipvd  forging,  having  a  square  In  the  front  en<l.  the  arrangeuKut  has  iscen  greatly  sitnjyiificd 

:jr  oil  the  sliat't  a!i<I  i>rovid'il  with  a  key,  which  passes  through       by  the  tise  ofthe  steani  pipes  passing  <>«[t  through  the  si<le  of  the 
;an  opening  in  llie  loo-i-ly  suppm-led  arm.     'i'hus  when  more  than       smoke  l)ox  to  the  top  of  the  steam  chest.     A  comparatively  low 
;  .Vine   section    of   tlie   grates   are   to   be   shaken   by   hand   the  pins       exhaust   nozzle   having  ;i   tip   with    a   niininunn   dianivter   of  j'.s 
■   ffoih  the  power  operating  gear  arc  removed  aud  tlie  caps   |)ut       in.  is  use^d  in  connection  with  a  long  straight  interior  extension 
. ;  iiyer  tlie   lops  of   ^nch    .sections  as  it  is  de-  .  .\  ••  ■:    / 

•irs-d  to   shake  and   the  wliole  arm   is  oscil- 

,  i.ited    ivy    ban*!.      When    the    jiower    gear    is 

",jr-<.d  the   p'lis   .ire   inserted   and  the  cylinder- 

.■.osciUate    the     «haft,    siiakins;     such    sections 

f   the   grates   ;is    are   desired.      The  control 

\    ihe    >liaking    apparatus    is    located    in    a 

'ulile     vaKi-     with     two     operating     levers. 

.liicli    i-    jilaced    on    the    back    head    of    tlu 

■oilor.    the    pipe    e<i'im-ction    heing    such    that 

-leant  i>  admitted   to  one  and  tlie  other  end 

I    the   cylinilers   a-    the    oper.'iting    handle    is 

in-o\\n   fr'im  one  side  to  the  otiier.     In  case 

■ie;nn  pris-ure   is   not    available  .air  i)re>suri 

an    III-    used    for    operating   the    apparatus. 

.\s  can  be  readily  seen  by  the  anwunt  of 
o.d    burned    when    the    locomotive    is    Work- 
:ig   at    its    ftd!   capacitv.    it    is   very   neces>ary 
''I  Ii  ive  a  m.ixiimnn  a>Ii  p;in  cai)acity  if  nui-- 
't  an.v  lengtii  are  to  he  made,  therefore  the 
•  le-igners    lia\e    e\oiv<Ml   an    r.nusual   and   e.\ 
client   arrangetnetit   in  tliis  case,  which  con 
>i>t>    of    SIX    sep.irate    hoppers,    all    of    them 
lieiiig     dumped     from    one    power    operated 
.;ear.       TIi's    |)an    has    a    capacity    of    nearly 
■^.1  cii.   ft.  a-   comiiarc'l  willi  ;ibout  55  en.   ft. 
lor  the  ;ts!i  jian  on  ;i  Large  Pacific  type  loco 
'iKilive.       Ihe    det.ails   of   the   construction    of 
lie  pan  are  clearly  shown   in   otii'  of  the  il- 
lustrations.    It  will  be  seen  tliat  it  is  entirelx 
-elf-clearing    and    that    a    cylinder    of    large 
-■ize    is   provided    for    moving    the    sliiles.      .\ 
novelty  is  iiurodueed  in  connection  with  tlie 
iir   inlets  at    tlu-   mud   rings,   where   in   place 
"I   the  f>r(Hnar\    vertical  opening  underneath 
!lie    ring   e'overed    with    netting,    the    i)an    in 
,  this  case  has  been  extended  out  5'j  ui.  from 
..the  mud   ring  ami   brought   up  to  the   same 
level,    leavini;-   ;i    horizontal   opening   of   tiiis 

•vi;„,„„  .;„„         .,      1      ,■  .'  1  V.  \         -..1  yJKW    J.Vt.\tS.    SHOWING    .VKKAXOKMKXT  OF    STRKKTSTllKER   AXfl    T«Tr 

■dnnension    on     l.oi,,    MdeS. ..    As,    is   .shown  v  .;  ^^^^^-^  .-^^ 
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to  the  20  inch  stack.  The  front  tube  sheet  is  set  well  back 
from  the  center  of  the  stack,  giving  ample  room  for  the  super- 
heater. 

Cylinders. 
Simple  cylinders  29  in.   in   diameter  by  28   in.   stroke  are   the 
largest  ever  applied  to  a  passenger   locomotive  and  the  largest 
in   diameter  of  any  simple  locomotive  on  our  records.     An  in- 


thrust  bearings  have  been  provided  on  either  side.  On  tliis 
shaft  is  an  extending  ring  with  notches  to  the  number  of  ttn 
and  a  latch  is  provided  on  the  upper  side  which,  by  falling  into 
one  of  the  notches,  locks  the  gear  in  place.  Since  there  are  tin 
.of  these  notches  and  a  complete  revoluton  of  the  wheel  gives  a 
movement  of  1%  in.,  it  will  be  seen  that  each  notch  corresponds 
to  less  than   ]/»  in.  movement  of  the  reach  rod.     A  scale  is  st- 


-(ju'-Cylinders-Ceutert 
-IK'-Ow-CylindeM 


r)ET.MI..S    OF    IVM.MIKR    H.Wl.NG    STK.X  M    .M)MISSION    .\T    THE    TOP    OF    THE   STE.\M    CHEST. 


spection  of  the  illustration  sliowing  tli-.'  details  of  construction 
indicates  that  no  great  difficulty  was  experienced  in  designing 
them.  1  he  customary  90  in.  centers  have  been  obtained  and  be- 
cause of  the  use  of  the  outside  steam  pipes,  eliminating  any 
necessity  for  entrance  steam  passages  in  the  saddle,  the  design 
is  greatly  simplified  and  improved  Sixteen-inch  piston  valves 
are  employed  and  the  standard  by-pass  valve  of  the  builders  has 
been  applied.  In  this  case  a  small  extra  piston  has  been  pro- 
vided in  the  by-pass  valves,  acting  as  a  cushion  and  preventing 
all  slamming  of  the  valves  against  their  seats.  It  will  be  seen 
that  arrangements  are  made  for  the  admission  of  oil  directly  to 
the  top  of  cylinder  at  the  center. 

The  piston  rod  is  4^2  in.  iii  diameter  and  has  an  extension 
through  the  front  cylinder  head  where  a  suitable  bearing  and 
packing  gland   is  provided. 

Valve  Gear. 

These  locomotives  present  the  first  example  in  regular  service 
in  this  country  of  the  use  of  the  straightforward  hand-oper- 
ated screw  reverse  gear.  The  construction  of  this:  gear  is  shown 
in  one  of  the  illustrations  and  it  will  be  seen  that  it  consists 
simply  of  a  steel  block  sliding  in  guides  attached  to  the  side  of 
the  hoiler  and  threaded  to  receive  a  shaft  having  triple  thread. 
lys  in.  pitch.  It  also  carries  an  extension  threaded  to  receive  a 
3  in.  extra  heavy  iron  pipe,  which  is  carried  out  through  the 
front  of  the  cab  to  another  block  in  guides  to  which  is  pinned 
the  reach  rod.  A  steel  shaft  threaded  to  suit  the  block  passes 
through  it  and  carries  the  operating  wheel  at  the  back  end. 
Where  this  shaft  takes  a  bearmg  in  the  supporting  casting  ball 


cured  to  the  top  of  the  upper  guide  and  a  pointer,  from  the 
sliding  block,  iiidicatts  on  it  the  number  of  inches  cut-off  for 
any  particular  position.  This  scale  is  stamped  after  the  gear  is 
in  place  and  directly  from  the  measurements  made  on  the  valve 
stem.  It  requires  about  10  turns  of  the  wheel  to  throw  the  en 
gine   from  full  gear  forward  to  full  gear  backward. 

A  new  construction  is  noticed  in  connection  with  the  guide 
carrying  the  valve  stem  crosshead.  This  is  shown  in  detail 
below  and  is  arranged  so  that  all  lost  motion  and  wear  can  bi 
readily  taken  up  without  dismantling  the  gear.  The  gear  i^ 
arranged  to  give  a  7  in.  valve  travel  and  the  valve  has  a  3/16 
in.   lead. 

The  frames,  which  are,  of  course,  very  heavy,  are  made  of 
vanadium  steel.     Two  Qj^  in.  pumps  have  been  provided  on  the 


.4  -  -o 
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left-hand   side   and   two 'reservoirs,    one   20^   by    150   in.,   and    the        Tubes,   number   and    outside    diameter 243-2Ji,    40-5 J^   in. 

,,    .               .                                          1        ^t                  •         ,           ,       r„.            Tubes,  length .., 19  it- 
Other  20?4  by  90  m.,  are  swung  under  the  running  board.     The      Heating  surface,  tubes....... 3,795  sq.  ft. 

cylinder   cocks    are   operated   by   the   Hancock   pneumatic   gear.  H^^[|^|  \l\%^^l  1"tar.''.-.-.-.-.-.-.-.-.-.-.-.-.-.-.'.-.-.V.V.-.-.\".-.V.-.".'.V.".-.V4;?l2  1^!  ft 

Tlie  front  and  rear  trucks,  the  latter  being  of  the  inside  journal      Superheater  heating   surface ,.  —  .845  sq.  ft. 

f   ^,       ,     .,,        ,      ^       J       ,  ^.  ,•   ,     ,  ,  ..  Grate     area .......<>.....  • .i,»...»o.i   sq.  it. 

tv|)e,  are  of  the  builders    standard  practice,  which  has  been  il-      Smokestack,   diameter.. ,...,. 20  in. 

lustrated  in  these  columns.  It  will  be  noticed  that  a  small  run-  ^^f ^"^ne J^abo^° raihf ! ! :;::::::::::::: ! :::;::::r::::::::i2o  IS: 

ning  board  is  provided  underneath  the  cab  on  either  side,  with  ..    ,         tender. 

.,.,,,,,,  .  ^.  ^        ,  .  ,       ,  Frame    i»,. •.».•»;-.• ...■»*».;.► 13  in.    chan. 

a  suitable  handhold,  permitting  access  to  the  air  pumps,  check      Wheels,  diameter .'../..... ,..w 83  m. 

valves  and  other  parts  reached  from  the  running  board  with-  fe7capS!*."..^.".^..\^".^.*^■.■.■.^■.■.^^^^^^^^.^^^^■^ 

otit  passing  though  the  cab.     The  tender  is  large,  having  a  ca-  Coal  capacity.... ...j.i,.i...*w^U.,.^..v                                                     ton» 

pacity    for  9,000  gallons   of   water   and    IS   tons    of   coal.      It   is  "'                                     '       "' 
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THE  TURBINE  LOCOMOTIVE 
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SCREW  REVERSE  GEAR. 


carried  on  trucks  fitted  with  the  Andrews  cast  steel  side  frame. 
The  tender  frame  is  built  up  of  13  in.  channels. 

I'he  general  dimensions,  weights  and  ratios  are  given  in  tiie 
following  table : 

GENERAL    DATA. 

'jauge 4   ft.   Syi    ins. 

Service    Passenger 

Fuel Bit.   Coal 

Tractive    effort 58,000  lbs. 

Weight   in   working  order 330,000  lbs. 

\Veight  on   drivers 239,000  lbs. 

Weight  of  engine  and  tender  in  working  order 503^400  lbs. 

Wheel  base,  driving 16   ft.   6  in. 

Wheel   base,   total 37   ft.   5  in. 

U'heel  base,  engine  and  tender 70  ft.  6  in. 

RATIOS. 

Weight  on  drivers  H-  tractive  effort 4.12 

Total   weight  -H   tractive   effort 6.C9 

Tractive  eflfort  X   diam.  drivers  -r  total  heating  surface 870.00 

Tractive  effort  X  diam.  drivers  -i-  equivalent  heating  surface 660.00 

Total   heating  surface  ~   grate   area 61.90 

i'irebox  heating  surface   -^   total   heating   surface   per  cent 8.15 

Wejght  on  drivers  -r-  total  heating  surface 57.90 

Weight   on   drivers  H-   equivalent   heating  surface 44.30 

Total  weight  -=-  total  heating  surface 80.00 

Total  weight  ■--  equivalent  heating  surface 61.00 

\olume  both  cylinders,  cu.  ft 21.40 

Total  heating  surface  -i-  vol.  cylinders 193.00 

Kquivalent  heating  surface  -f-  vol.  cyls ....252.00 

Grate  area  -r-  vol.  cyls. '*'j^i ».'^; Vr.-V* V'*' ••;*»*^: 

CYLINDERS.  l]  "-■ 

Kind .",;,»,, -i'. i  ,•.'.  <i. Simple 

niameter  and   stroke... ...:.,;..... 29  x  28  in. 


The  turbine  locomotive  is  now  be- 
ing    developed     elsewhere     than     at 
Glasgow.     A  small  locomotive  fitted 
with  specially  designed  turbines  has 
been  successfully  tried  at  Milan.  The 
peculiar  feature  of  the  turbine  is  the 
use  of  movable  blades,  which  are  op- 
erated ill  series.     Four  sets  of  such 
blades  are  used,  and  at  high  speed 
the    steam    strikes    the    first    set    of 
blades    only,    while    at    intermediate 
speeds    two    sets    or    three    sets    can 
come  into  piay.   The  reversing  mech- 
anism is  a  special  and  unique  feature 
of  this  motor.     The  rotors  have  two 
sets  of  blades  which  are  of  opposite 
curvature.     When  running  in  one  di- 
rection   tlie    steam    passes    over    the 
blades  at   the   outer  circumference   from    left   to   right;    when 
running     in     the     opposite     direction     steam    passes    over     the 
otlier  set  of  blades  from  right  to  left,    in  either  case  the  loss  of 
energy  due  to  the  blowing  action  of  the  second  set  of  blades  only 
amounts  to  a  small  fraction  of  the  total,  and  the  experiments 
show  it  to  be  2  to  3  per  cent.     It  is  reported  that  this   engine 
starts  well  under  load  both  on  curves  and  gradients,  and  that  the 
consumption  of  steam  has  not  exceeded  38  lbs.  per  horsepower 
hour  when   running  in  either  direction. 


3'  extra  heavy  Iron  Pipe. 
Length  to  suit. 


VALVES 

Kind    ;  »-.y-.-,i '.rii..^. . . .  Piston 

Hiameter .16  in. 

'ireatest    travel 7  in. 

Outside   lap    1 54  in. 

Inside  clearance   li  in. 

Lead    3-16  in. 


Subjects  .^t  the  Gener.\l  Foremen's  Convention.— The  Ex- 
ecutive Committee  of  the  International  Railway  General  Fore- 
men's Association  has  outlined  the  following  subjects  for  dis- 
cussion at  next  year's  convention :  "How  Can  Shop  Foremen 
Best  Promote  Efficiency?"  to  be  pres'^nted  by  William  G.  Reyer, 
general  foreman,  Nashville,  Chattanooga  and  St.  Louis,  Nash- 
ville, Tenn.  (this  will  be  a  continuation  of  the  paper  presented 
at  the  convention  in  1910)  ;  "Shop  Supervision  and  Local  Con- 
ditions "  to  be  presented  by  W.  W.  Scott,  general  foreman,  Cin- 
cinnati, Hamilton  and  Dayton,  Indianapolis,  Ind. ;  "Shop  Spe- 
cialization, Work  and  Tools,"  by  W.  T.  Gale,  demonstrator, 
Chicago  and  Northwestern,  Chicago;  "Roundhouse  Efficiency," 
by  William  Hall,  shop  foreman,  Chicago  and  Northwestern, 
Escanaba,  Mich.  L.  H.  Bryan,  Duluth  and  Iron  Range,  Two 
Harbors,   Minn,    is   secretary  of  the   association. 


Santa  Fe  Scholarship. — Turc  Tulien,  machinist  apprentice  at 
Topeka,  Kans.,  has  been  awarded  the  Santa  Fe  Armour  scholar- 
ship.    The  Santa  Fe  Employees  Magazine  maintains  a  scholar- 

.  „.  -.-_ .         ship  at  the  Armour  Institute  of  Technologj-  in  Chicago,  provid- 

Drivin|\JoiSs,' main.'"  !"•       1"^  ^°^  four  years  free  tuition  to  the  Santa  Fe  apprentice  mak- 

ing the  highest  marks  during  his  four  years  apprenticeship.    At 


WHEELS. 

Hriving,  diameter  over  tires 62  in 


Hriving  journals,   others,  diameter  and  length 10J4   x  14  in. 

^ngine   truck    wlieels,    diameter 33  in. 

tngine    trucks,    journals 6  x  12  in. 

Trailing  truck  wheels,  diameter 44  in. 

Trailing  truck,   journals 9  x  14  in. 

BOILER. 

Style    ,.,,' .  . ii* i.  . . Conical 

Working     pressure 180  lbs. 

Outside   diameter  of  first   ring 83    }i    in. 

Firebox,   length   and   width 114^   x  84^   in. 

Firebox    plate,    thickness H  ^  Vi  '"• 

Firebox,    water   space F-5,    S.    &   B-4  V2  in. 


present  there  are  two  apprentices  at  Armour. 


Most  of  the  Cuban  Railways  are  in  the  hands  of  British 
companies.  The  total  mileage  is  2,170  miles.  The  leading  rail- 
ways are:  The  United  Railways  of  Havana,  with  710  miles;  the 
Cuba  Railroad,  with  595  miles;  the  Cuban  Central  Railway,  with 
262  miles,  and  the  Western  Railway  of  Havana  with  147  miles. 
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AN  INTERESTING  MACHINE  TOOL  CONVERSION. 


It  is  a  well-known  fact  that  the  conversion  of  a  practically 
discarded  machine  tool  of  a  certain  class  into  one  capable  of 
productive  and  nsefitl  work  in  an  entirely  different  field  is  con- 
sidered by  machine  shop  foremen  generally  as  the  crowning 
achievement  of  the  trade,  and  there  are  very  few  foremen  who 
have  not  experimented  along  this  line,  although  not  always 
with  entire  success.  Instances  abound  in  many  of  the  older 
shops  where  worn  out  planers   have  been   metamorphisized  into 


FIG.    I. 


quite  adequate  grinding  machines  for  the  truing  of  guides,  etc, 
where  lathes  have  even  been  changed  into  drill  presses  and 
shapers  made  to  actually  bore  car  brasses.  Whether  advisable 
or  not,  these  changes  are  always  of  interest  as  a  tribute  at  least 
to  the   ingenuity   displayed   in   the   conception. 

The  conversion  of  an  old  bolt  cutter,  as  herein  illustrated,  to 
a  thoroughly  efficient  pipe  threading  machine  forcibly  illustrates 
what  may  be  done  to  preserve  usefulness  in  a  tool  of  practi- 
cally no  value  other  than  scrap.  This  bolt  cutter  was  a  single- 
head  affair,  of  a  capacity  sufficient  to  tliread  bolts  up  to  il4  i"- 
diameter,  and  which  had  been  crowded  out  of  service  through 
the  introduction  of  modern  machines.'  The  shop  in  question 
was  in  need  of  a  pipe  threading  machine  for  pipe  up  to   ij/j  in. 
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FIG.    2. 



diameter,  and  being  unable  to  secure  the  necessary  appropria- 
tion for  its  purchase  recourse  was  had  to  the  old  discard,  and 
with  fery  happy  results. 

Fig.  I  illustrates  the  assembled  machine  after  having  been 
changed  over  to  include  its  new  field  of  usefulness.  The  orig- 
inal die  head  that  had  been  on  spindle  No.  2  was  removed  en- 
tirely, as  well  as  the  rigging  which  actuated  its  opening  and 
closing,  and  the  part  marked  No.  4  in  Fig.  2  which  was  integral 
with  the  spindle  was  turned  off  to  the  size  A.  A  new  head,  as 
shown  in  Fig.  3.  was  made  from  a  suitable  piece  of  cast  iron. 
This  was  provided  with   a  square  countersink   large   enough   to 


take  in  a  iVi  in.  pipe  die,  bushings,  No.  5,  being  made  for  he 
smaller  dies.  Lugs,  No.  6,  and  set  screws,  No.  7  serve  to  l.old 
the  bushings  and  dies  firmly  in  place. 

The  vise  of  the  carriage,  No.  3,  in   Fig.   i   was  also  chained 
somewhat,   this  change   being  more   clearly  indicated   in   Fig.  a 
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FIG.    3. 

New  jaws.  No.  9,  were  made  so  that  their  shanks  would  fit  in 
the  original  slots  of  the  vise.  These  were,  of  course,  male 
male  and  female,  as  shown  in  the  above  reference,  this  in  order 
to  clamp  yi  in.  pipe  as  well  as  the  i^  in.  size. 

The  remaining  points  of  interest  are  clearly  apparent  in  the 
illustrations  and  scarcely  require  further  explanation,  but  some 
comment  on  the  speed  is  advisable.  As  will  be  noted,  the  ma- 
chine has  a  two-step  cone  and  the  pulleys  were  so  proportioned 
that  the  spindle  made  45  revolutions  on  the  highest  speed  and 
20  on  the  lowest,  equivalent  to  a  cutting  speed  of  12  feet  per 
minute  which  left  a  clean-cut  thread.  The  machine  was  also 
tried  cutting  thread  on  iJ/S  in.  pipe  on  the  fastest  speed,  that  of 
18  ft.  per  minute,  but  it  was  found  that  this  resulted  in  a 
ragged  thread.  The  pulleys  were  finally  proportioned  so  that  on 
the  lowest  cutting  speed  14  ft.  per  minute  was  secured  with 
iK'  •"•  pipe.  The  machine  is  in  daily  use  in  one  of  the  large 
western  railroad  shops,  and  is  considered  to  do  the  work  with 
the   best   economy   considering  all   factors. 
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New  Locomotive  Terminal  Facilities  at  Bloomington,  111. 


CHICAGO  &  ALTON  RAILWAY 


FOR    THE    THIRD    TIME    THE    CHICAGO    &    ALTON    RAILWAY    HAS     FOUND    IT    NECESSARY    TO    BUILD    A 
LARGER   ROUNDHOCSE,    WITH    ATTENDING    FACILITIES,   AT   BLOOMINGTON.   AND  ARE  NOW  JUST 
PUTTING   INTO   SERVICE   A   44-STALL   ROUNDHOUSE,  WITH  MODERN  COALING  STATION 
AND    CINDER   PITS    OF    SUITABLE    CAPACITY   WHICH   WAS   DESIGNED  AND 

BUILT   BY   WESTINGHOUSE,   CHURCH,   KERR  &   CO.  ..    -    .  „ 


C)n  !iew  ground  acquired  for  the  purpose,  adjacent  to  the  main 
rej'.iir  shop  at  Bloomington,  111.,  the  Chicago  &  Alton  Railway 
has  erected  a  very  large  roundhouse.  It  contains  44  stalls,  is 
!«)  ft.  6  in.  between  circular  walls,  and  is  provided  with  a  100 
ft  turntable,  together  with  two  cinder  pits  serving  four  tr^.cks, 
each  being  201  ft.  4  in.  in  length,  and  a  large  mechanical  coaling 
station,  spanning  four  tracks,  having  a  storage  capacity  of  525 
tons.  A  large  sand  house,  sand  dryer,  and  necessary  equipment, 
together  with  two  100,000  gallon  water  storage  tanks,  have  also 
be  n  constructed.  The  steam,  air,  electricity  and  water  supply 
are  obtained  from  the  power  house  of  the  shops,  which  is  not 
far  distant. 

The  roundhouse  structure  outside  of  its  size  presents  very  few 
features  of  interest.    The  decision  to  have  a  distance  of  over  lOO 


tically  and  being  counterbalanced.  The  roof  is  of  the  fiat 
wooden  type  and  rises  from  20  ft.  10  in.  at  the  outer  circle  wall 
to  25  ft.  i^  in.  at  the  inner  circle.  It  is  covered  with  four-ply 
tar  and  felt  roofing  and  is  supported  by  three  10  by  10  in. 
wooden  posts  equally  spaced  on  the  interior  and  a  12  by  12  in. 
door  post  at  the  inner  wall.  The  doors,  arranged  to  swing  out- 
ward, are  of  solid  wood  structure  and  there  arc  5  ft.  lighting 
transoms  above  them.  The  whole  house  is  divided  into  four 
sections  by  13  in.  fire  walls  giving  ten  pits  in  two  sections  and 
12  in  the  other  two.  The  tracks  are  at  an  angle  of  7°  12'  and 
reach  the  turntable  circle  without  the  use  of  frogs. 

Concrete  has,  of  course,  been  liberally  used  throughout  the 
structure,  the  floors,  pits  and  foundations  being  of  this  mate- 
rial, as  well  as  the  turntable  circle  wall  and  foundation.     The 


PLAN   SHOWING   RELATIVE   LOCATION   OF    NEW   ROUNDHOUSE    AND    ACCOMPANYING    IMPRO\*EMENTS    AT    BLOOMTNGTON,    ILL. 


1.  between  circular  walls  is  no  doubt  a  wise  one,  as  is  also  the 
1  tailing  of  a  100  ft.  power  operated  turntable.  The  practically 
^  ndard  dimension  for  roundhouses  has  been  in  the  neighbor- 
!  'od  of  90  ft.,  and  even  with  the  present  power,  particularly  in 
<  iop  pit  sections,  it  is  often  found  necessary  to  leave  the  doors 

■'en  or  to  remove  the  tender  and  back  the  locomotive  in  for 
>'»rk  on  certain  drivers.  At  present  every  indication  points  to 
*  'iitinual  increase  in  length  of  locomotives,  and  it  is  not  beyond 
Tvason  to  believe  that  a  90  ft.  house  will  prove  to  be  too  small 
'  T  convenient  work  in  the  not  distant  future. 

In  this  case  the  roundhouse  consists  of  brick  pilasters  in  the 
'  liter  circle,  which  measure  about  5  ft.  in  width  by  17  in.  thick 
"id  are  supported  in  a  concrete  foundation.  Between  each 
"ere  is  a  brick  wall  8V$  in.  thick  carried  up  4  ft.  3  in.  above  the 
:ioor  level,  above  which  the  space  between  the  pilasters  and  to 

•'le  roof,  a  distance  of  15  ft.  7  in.,  is  window  area  formed  of  18 
"•ash  in  6  vertical  sections,  the  sash  being  arranged  to  slide  ver- 


engine  pits  are  shown  in  detail  in  the  illustrations  and  will  be 
seen  to  be  particularly  well  designed.  They  are  TI  ft.  in  length, 
there  being  a  drop  of  6  in.  toward  the  inner  circle  for  drainage, 
the  maximum  depth  of  pit  beirg  3  ft.  The  side  walls  are  made 
2  ft.  4  in.  in  thickness,  which  gives  a  solid  support  for  jacks  on 
either  side  of  the  locomotive  for  the  full  length.  A  novelty  is 
introduced  at  the  outer  end  of  the  pits,  where  there  is  a  de- 
pression in  the  concrete  outside  of  each  track  rail  16  in.  wide 
and  II  in.  deep  covered  with  a  removable  section  of  wooden 
flooring.  This  depression  is  11  ft.  in  length  and  is  provided 
for  the  convenient  insertion  of  jacks  under  the  bumper  beams^ 
of  low  wheeled  locomotives.  ..:... 

An  unusually  liberal  provision  for  drop  pits  has  been  made 
in  this  roundhouse,  there  being  12  pits  served  with  driver  drop 
pits  and  five  other  pits  having  a  truck  drop  pit. 

Over  each  alternate  pit,  located  at  about  the  center,  there  is  a 
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36  by  24  in.  cast  iron  roof  ventilator,  which  is  practically  the 
only  means  of  escape  for  the  steam  and  gas,  which  always  col- 
lects and  hangs  along  the  roof  of  a  roundhouse.  There  is  no 
opening  around  the  smoke  jacks  or  under  the  roof  at  the  inner 
end,  which  is  the  highest  point  of  the  structure.  The  smoke 
jacks  are  of  asbestos  moulded  to  form  and  bolted  together,  the 


are  of  the  customary  concrete  design  under  the  floor,  having 
branches  running  to  each  pit.  There  are  also  branches  leading 
to  outlets  under  the  windows  in  the  outer  wall,  discharging  t  a 
point  3  ft.  6  in.  above  the  floor.  The  largest  of  the  main  heaung 
ducts  has  a  section  of  47  by  60  in.  at  the  fan  and  gradually  re- 
duces in  size  into  22  by  24  in.  at  the  last  stall,  each  duct  serving 


Enlarged  Section 
of  Jacking:  Pit. 


Plan  of  Outer  End  of  Pits. 


Section  of  Drop  Pit 
between  Engine  Pits. 


Section  of  Drop  Pit 
at  Engine  Pit. 


Section  on  D-D 


^ 


DETAILS    OF    PITS,    SHOWING    JACKING    PIT    AT    OUTER    END. 


bottom  of  the  hoods  being  4  ft.  in  width  and  10  ft.  in  length. 
They  are  carried  to  a  good  height  above  the  roof,  there  being 
none  of  the  straight  section  of  the  jack  inside  the  house. 

The  heating  is  provided  by  the  indirtct  system,  using  hot  air 
supplied  by  two  180  in.  engine  driven  fans,  capable  of  com- 
pletely renewing  the  air  in  the  building  in  18  minutes.  These 
two  fans  are  located  in  separate  fan  houses  about  24  ft.  square, 
built  as  small  additions  to  the  roundhouse.     The  heating  ducts 


15  stalls.  Heat  is  supplied  entirely  by  live  steam  from  the  power 
house,  there  being  a  6  in.  main  carried  to  the  roundhouse  for 
running  the  fan  engine,  the  pumps,  steam  blowers  and  for  the 
steam  heating  coils. 

One  of  the  pits  has  been  omitted  and  this  space  is  occu- 
pied by  the  hot  water  boiler  washing  and  filling  system  supplied 
by  the  National  Boiler  Washing  Company  of  Chicago.  (For  full 
illustrated  description  of  this  apparatus  see  American  Engineer, 
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VIEW    IN    CIRCLE   OF    BLOOMINGTOX    ROUNDHOUSE. 


Dec,  1910,  page  469.)  All  piping  from  the  boiler  washing  sys- 
tem, as  well  as  the  water,  compressed  air,  etc.,  with  the  excep- 
tion of  the  blowing  off  pipe,  which  is  carried  overhead,  are  in- 
stalled in  the  pipe  trench  of  concrete  running  around  the  c'rcle 
at  the  inner  ends  of  the  pits.    There  is  a  separate  fire  line,  con- 


BIRD  S-EYE  VIEW  OF    MECHANICAL  CINDER  PIT. 


nected  to  the  city  water  system,  having  six- 
teen two-inch  plugs  distributed  throughout 
the  roundhouse  and  vicinity.  Artificial  illu- 
mination is  provided  by  250-watt  tungsten 
lamps,  two  of  which  are  suspended  from  the 
roof  over  the  spaces  between  stalls.  For 
lighting  the  turntable  and  tracks  outside  there 
iire  four  flaming  arc  lamps  mounted  on  wall 
bracket  fixtures  on  the  inner  circle  of  the  house. 

On  the  100  ft.  deck  type  turntable  there  is 
provided  an  electric  turntable  tractor  fur- 
nished by  George  P.  Nichols  and  Brother, 
which  utilizes  a  20  h.p.  d.c.  motor  of  the 
crane  type.  This  apparatus  also  includes  an 
electrically  driven  winch  for  handling  dead 
locomotives. 

On  each  of  the  four  tracks  leading  to  the 
nnmdhouse  are  provided  cinder  pits  of  large 
^ize,  arrangement  being  made  for  mechanically 
handling  the  cinders.  These  four  tracks  are 
in  pairs,  between  which  there  is  a  track  lo- 
cated on  the  same  level  for  cinder  cars.  Each 
pair  of  tracks  are  really  served  by  one  pit, 
the  arrangement  being  such  that  the  concrete 
bottom  of  the  pits  underneath  the  tracks  slopes 
inward  to  a  large  open  concrete  pit  between 
the  tracks,  the  cinders  being  discharged  en- 
tirely by  gravity  into  this  open  space.     The 


outer  rail  of  each  track  is  carried  on  the  concrete  :*?• 
taining  wall  of  the  pits  and  the  inner  rail  is  supported  on 
18  in.  I-beam  stringers  encased  in  concrete  and  resting  on 
concrete  piers  10  ft.  apart,  there  being  a  reinforcing  wall 
from  each  pier  to  the  side  of  the  pit;  cutting  up  the  length 
into  10  ft.  compartments.  Spanning  both  of  the  double  pits  and 
covering  their  full  length  there  is  a  traveling  crane,  which  oper- 
ates a  grab  bucket  and  loads  the  cinders  into  the  cars  on  the 
center  track.  This  crane  is  of  the  four-motor  type,  operated 
from  a  cab  carried  on  the  trolley.  The  cinder  pits  are  usually 
kept  filled  with  water  to  a  depth  of  4  or  5   ft. 

It  will  be  readily  apparent  that  this  same  cinder  handling 
apparatus  can  be  used  in  case  of  an  emergency  for  coaling  loco- 
motives by  simply  putting  the  loaded  coal  cars  on  the  cinder  car 
track  and  using  the  grab  bucket  and  crane  to  load  the  tenders. 
One  of  the  illustrations  shows  the  construction  at  this  point  very 
clearly. 

-A.  supply  of  coal  can  be  oljtained  on  any  one  of  the  four 
tracks  that  lead  over  the  cinder  pits,  the  station  being  of  the 
elevated  bunker  type  provided  with  crushers  and  bucket  con- 
veyors. The  structure  is  of  steel  and  reinforced  concrete,  en- 
tireU-  fireproof,  and  provided  with  coal  handling  apparatus  in 
duplicate.  There  are  two  receiving  tracks  passing  over  a 
concrete  pit  about  33  ft.  in  length,  in  which  are  located 
two    hoppers  and  crushers.     Each  crusher   can   discharge   into 
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36  by  24  in.  cast   iron   ro(^f   vcntilatDr.   which   is  practically  the  arc   of   tin-   customary   concrott-   design   under   tiic   floor,   ha    -ig 

only  means  of  escape  for  the  steam  and  yas.  which  always  col-  branches  running  to  each  pit.     Tiiere  are  also  branches  lea  '  ny 

lects   and   Iiangs  alonii    thi-    roof  i.t    a   ri.iindliousc.       There    i<    no  to  outkts  under  the   windows  in  the  outer  wall,  di^cliari;ine        a 

opening  around  the  smoke  jack.')  or  under  the  roof  at  the  inner  point  .?  ft.  6  in.  above  the  floor.     The  largest  of  the  main  he..     j> 

end,   which   is  tlie  highest   point   of   the   structure.      Tlie   smoke  ducts  lias  a  section  of  47  by  60  in.  at  the  fan  and  gradually    5. 

jacks  are  of  asbestf>s  nioid.K-d  to   form   and  bolted  together,  the  (hices  in  sij-e  into  22  by  _'4  in.  at  the  last  stall,  each  duct  ser-.  -ig 
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■     'botjonv^^o  ami    10  ft.   in   length.  15  stalls.    Heat  is  supplied  entirely  by  live  steam  from  the  po\>.  r 

They  are  carried  to  a  gooij  height  above  tlie  roof,  there  being  Infuse,  tliere  being  a  6  in.  main  carried  to  the   roundhouse   '  .' 

;. ,    none  of  the  straigbt  sectiim  of  the  jack  inside  the  house.  running  the  fan  engine,  tlie  pumps,  steam  blowers  and  for  '   ■■ 

-'./■The  heating  is  provided  by  the  iiiilirict  system,  using  hot  air  ^team  lieating  coils. 
;  "  silppli               two    l8a  in.    engine    driven    fans,    capable    of   com-v  One    of    the    pits    lias    lie  en    omitted    and    this    space    is    oc 

plttely   renewing  the  air  in   the  building   in    i8  minutes.     These  pied  Iiy  the  liot  water  b^iiler  washing  and  filling  system  suppl     ' 

two  fans  are  located  in  separate  fan  houses  .about  24  ft.  square,  I>y  the  National  Boiler  Washing  Company  of  Chicago.     (For  i 

■  ^*l)UiU:av.snMU  ;MdW  The  he.iting  ducts  illustrated  description  of  this  apparatus  see  AiMEiacAN  Enginf 
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Be^;^  1910.  t>age  469.)     All  piping  from  the  Ixiiltr  washing  sys^ 

'tiih,  "lis  \\ill  ■'>  the  water,  compressed  air,  etCi  with  the  excep- 

■II  of  the  blowing  off  pipe,  wliich  is  carried  ovcrhea<l.  are  in- 

-.;.llcd  in  the  pipe  trench  of  concrete  running  around  the  c'rcle 

;r  the  inner  ends  of  tli€  jpits:    There  is  a  sejwifafe  tire  linc.-fion^ 


BIRD  S-EYF.  VIEW  OF  MECHANICAL  CINDER  PIT. 


fiec'tcd  to  the  city  water  system,'  hnvfng  yfs- 
tpen    two-incii    pUigs    distributed    throughoirt 
rjie  roundhouse  and   vicinity.     Artilkial   illu 
^  ijn'Hi.'ttion    is    providid    by    250-s\att    tun!.;sten 
■iatUps,  two  of  which  are  .suspended   from  the 
-f^obf    over    the    spaces    between    stalls.      For 
v%htiug  the  turntabK-  and  tracks  outside  there 
■  ,.'i.re  four   llamiiig   arc   lamp*: mounted  on   wall 
'.  I'ivicket  lixtures  on  tin-  inner  circle  1  >i  the  ionise. 
•:  *  Oli.  the   ioo   ft.  <leck   type   turntable   tlure   is 
••/jir'nidcd    an    electric    turntable    tractor    fur- 
;:tshed    by    (leorge    P.    Xicholi    and    Brother, 
winch    utilis'.es   a   30   hip.    d.c.    iijotor    of   the 
VTane  type.      J  Iiis   apparatus  also  includes  an 
.    •Ivctrically    driven    winch    for    handlhig   dead 
•.  l'.>conioti\  t-5. 
'  ?0ii  ei^cliioi  tin-   four  tracks  lea<ling  to   tia 
;-r<nmdliou?e   are   prdvided   cinder   pits  of   lariji- 
■T-i/e,  arrangenunt  being  made  for  moch.-mically 
.  hajidhng  the  cinders.     These   four   tracks  ari 
'■'  pairs,  between   wliicli   tlierti  b  a :  track  lo- 
cated on  tlK-  s.mie  Kvel  fo^r  cinder  ears.    I'ach 
y/air  of  tracks  are   really  served  by  one  pit, 
.  tUe  arj"angenient  being  such  that  the  concreti 
bottojn  of  the  pits  underneath  the  tracks  sIope> 
'  in^-ard  to  a  large  open  concrete   pit  between 
tl>e   tracks,   the   cinders   being   discharged   en- 
tirely by   gravity    into   tin's   ojjcu    space.      The 


;«>iit<:t  rait;  of  ^iiadi  -^rriek^  Is  -cafifTeAvWi  ;  Vl^  o>ncrete  Je- 
taiirifl^  w:dl  iif  the^  pits:  ami  ilie  inner  : fail ^  h  supportc<l  Qti 
iS  iii.  Tbeimi  htrtngvr*  encased  in  concrete  and  resting  on 
concrete  :pief> ;  io  ,;fi.  a]tart.  tjiere  Iieing  a  reinforcing  wall 
fr^W  e;ich;  i»i(?r-vt<r  tire  side  of  the  yitv  ~  cuttiiig  up  ihe  length: 
into  10  ft.  Conipartnients.  Spanning  both  fif  the  double  pits  and 
covering  their  fullleugth  tltere  is  a  traveling  (:ranc.  wluch  oper- 
■  ates  a  grab  btic^ket  and  loads  the  ei|i<lieriS  into  the  .cars  ©n  the 
ceiitjer  track.  'This  craiie,  is  tif  tiic  four-motbr  type,  operated 
.from  a  call  carrie^d  <>ii  ilu-  trolley.  Tile  cinder  pits  arijr  .us«»ally , 
■ketrtiiiled  With  water  ti>  a  dejnh  of  4  or  5  ft^  y;^' '-:■;""'' 
~  -  It  wiHv  be  1-eadily  tlial   this  >  same  cinder   handlmg 

.ippar.ltus  can  he  used  in  case  of  an  emergency  for  coaling  Inco- 
nn'tives  liy  simply  putting  the  li>aded  eoa]  cars  on  the  cincler  car 
track  and  usins  the, grab  hucket  and  crane  to  load  the  tenders.: 
One  f>f  the  illustratioiis  shows  the,  leonstriiction;  at  %hh  point  very 
'..clearly'    ■.;,.';;;,./■    -.•'■:  .- "v  ."■'■■  .'V^'>.'- /■'.■..  '/ 

.V  supply  of  coal  can  be  ohlained  iftn  any  One  of  the  four 
tracks  that  lead:  QVer  the  cinder  pits,:  the  station  Heing' of  ^IC- 
elevated  bunker  type  priivi<led  Mith  eru«hers  aitd  hucket  con- 
veyors. The  structure  is  of  steel  au<I  reinforced  concrete,  en- 
tirely tireproof,  and  provi<lfd  with  coal  hanclling  aiM^ratus  in 
duplicate.  There  iare  :ti\'<>  receiving  tracks  passing  over  a 
ct:)ncrete  pit  ahoiit  .?5  ft;  iti  length,  in  which  arc  located 
two    hoppers    and   crusher^     .l-lach    crusher   cm    discharge    into 
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either  of  the  two  independent  bucket  elevators,  each  with  a 
capacity  of  80  tons  per  hour,  and  driven  by  a  15  h.p.  motor.  The 
crushers  are  operated  by  2^  h.p.  motors.  The  coal  handling  part 
of  the  station  was   furnished  by  the   Exter   Machine   Works. 

In  the  coaling  station  is  also  provided  a  storage  bin  for  dry 
sand,  a  supply  of  ylA  cu.  yds.  being  stored  for  each  of  the  four 
tracks.  The  sand  is  dried  by  steam  dryers  in  a  separate  struc- 
ture, and  elevated  by  air  pressure  to  the  storage  bin. 

The  general  water  service  for  the  whole  terminal  is  taken 
from  the  regular  supply  system  at  the  shops,  there  being  two 
new  100,000  gallon  wooden  storage  tanks  provided  near  the  coal- 
ing  station.     These   are   located   on   a   steel   structure   20   ft.   in 


height  and  from  them  water  is  distributed  through  18  in.  mains 
o  the  four  12  in.  water  cranes.     A  supply  is  also  carried  info 
the  roundhouse  for  general  service  purposes. 

In  addition  to  the  six  inch  line  for  the  fans  and  genera, 
steam  service  there  is  a  3  in.  line  of  steam  piping  carried  Vj 
:he  sand  dryer,  an  extension  of  which  passes  to  the  cinder  pi-j 
for  the  purpose  of  thawing  out  engines  in  winter  time.  This  lir.' 
comprises  about  1,000  ft.  of  underground  pipe.  Unusual  precar. 
tions  have  been  taken  for  protecting  and  draining  this  and  the 
other  steam  lines,  all  of  which  are  underground. 

The   whole  terminal    was  designed  and   erected  by  Westing 
house,  Church,  Kerr  &  Co.,  New  York. 


Traveling  Engineers  Association,  Nineteenth  Annual  Convention 


A    REVIEW    OF    THE    VARIOUS    COM.MITTEE    REPORTS     AXD    THE     DISCUSSION    THEREON    PRESENTED    AT 
THE   CONVENTION    HELD    IN   CHICAGO,  AUGUST  89— SEPTEMBER  1. 


The  nineteenth  annual  convention  of  the  Traveling  Engineers 
Association  Aas  held  at  the  Hotel  Sherman,  Chicago,  August  29 
to  September  i.  F.  C.  Thayer,  of  the  Southern  Ry.,  Atlanta, 
Ga.,  presided,  and  in  his  addrc^^s  briefly  reviewed  the  work  of  the 
association  and  called  attention  to  the  opportunities  that  are 
now  presented  the  traveling  engineers  as  individuals  and  as  an 
organization  for  further  effective  work  in  promoting  etticiency 
and  economy.  Mr.  Thayer  also  directed  attention  to  the  im- 
portance of  the  traveling  engineer  in  introducing  proper  tonnage 
ratings  and  securing  proper  locomotive  maintenance.  On  the 
opening  day  Robert  Quayle,  general  superintendent  of  motive 
power,  Chicago  and  North  Western  Ry.,  in  an  excellent  address 
made  a  strong  personal  appeal  for  absolute  and  fearless  honesty 
on  the  part  of  the  traveling  engineers  in  the  performance  of 
their  duties.     In  this  latter  connection  Mr.  Quayle  said  in  part : 

"The  traveling  engineer's  duties  are  twofold — he  must  stand 
for  the  men,  and  lie  must  stand  for  the  company.  Get  the  men 
with  you  and  stand  with  them.  They  will  pull  for  you,  and 
thus  for  the  conipany  which  you  represent.  Be  honest!  If  you 
believe  an  engineman  is  not  doing  his  best,  ask  him  what  is 
wrong  with  his  lircman,  and  if  he  replies,  'Nothing,'  ask  him 
about  his  engine.  He  cannot  blame  it  on  tlie  engine  if  you  are 
on  it  and  can  see  for  yourself  that  it  is  all  right.  Then  you  can 
put  it  up  to  him.  Tell  him  you  can  afford  to  give  him  $1,000  or 
$1,200  a  year  to  stay  at  home  and  put  some  one  else  in  his  place. 
It  will  touch  his  pride,  for  he  will  not  want  to  be  classed  below 
the  average.  It  will  make  him  think,  and  there  will  soon  be 
something  doing,  for  the  truth  pinches  and  squeezes  hard. 

"The  traveling  engineer  should  keep  things  stirred  up.  not  alone 
with  the  enginemen,  as  suggested  above,  but  with  Mie  round- 
house foreman,  the  master  mechanic  and  the  superintendent  of 
motive  power.  If  the  roundhouse  foreman  allows  work  reported 
by  the  engineer  to  go  out  unattended  to,  it  will  make  the  engi- 
neer careless  in  reporting  work.  Ask  the  foreman  why  it  was 
not  attended  to,  and  if  he  pleads  the  lack  of  help,  ask  him  why 
he  did  not  get  more.  Keep  after  and  pound  the  master  mechanic 
and  superintendent  of  motive  power  for  the  assistance  or  co- 
operation which  they  should  give.  Do  not  report  favorably  on  a 
device  because  your  superiors  are  interested  in  it,  financially  or 
otherwise.     They  want  to  know  the  truth  about  it." 

The  number  of  carefully  chosen  and  well  presented  commit- 
tee reports  forcibly  attest  to  the  value  of  the  work  being  per- 
formed by  this  important  association.  The  questions  of  fuel 
economy,  efficient  handling  of  the  electric  locomotive,  develop- 
ments and  improvements  in  automatic  stokers,  Mallet  compound 
engines  in  road  service,  lubrication  of  locomotives  using  super- 
heater steam,  and  the  benefits  derived  from  the  use  of  the  brick 
arch  were  each  ably  presented  and  practically  every  paper  was 
accorded  an  animated  and  valuable  discussion.  The  practical 
nature  of  these  subjects  carries  a  particular  appeal  at  this  time, 
and  it  is  very  sure  that  much  valuable  data  has  been  tabulated 
and  a  much  better  understanding  of  the  various  problems  exists 
than  prior  to  this  convention. 

The    report    of    the    secretary,    W.    O.    Thompson,    showed   a 


membership  of  812,  an  increase  of  5.4  per  cent,  during  the  past 
year.  He  has  a  balance  of  $384  on  hand,  with  no  liabilities,  ami 
a  considerable  amount  still  due  for  membership  dues,  advertising 
and  for  examination  books.  The  repori  of  the  treasurer,  C.  B 
Conger,  showed  a  balance  on  hand  of  $1,328. 

PEOPEB  INSTEUCTION  ON  FUEL  ECONOMY 


V.  C.  Randolph,  supervisor  of  locomotive  operation  of  the 
Erie  Railroad,  presented  a  valuable  and  timely  paper  on  the  sub- 
ject, of  which  the  following  is  an  abstract: 

It  is  not  the  intention  to  theorize  as  to  what  might  or  could 
be  done,  but  to  narrate  what  has  been  accomplished  in  actual 
practice  on  a  railway,  where  on  several  divisions  supervisors  of 
locomotive  operatioi'i  were  appointed  who  have  charge  of  all 
locomotives  in  service,  for  the  purpose  of  improving  economies 
in  the  use  of  fuel,  lubricating  material,  tools  and  other  supplies. 
In  the  beginning  it  was  thought  advisable  to  first  try  it  out  on 
one  division. 

The  accompanying  chart  shows  graphically  the  saving  that  was 
made  on  freight  and  passenger  locomotives  of  the  Allegheny 
division  during  1910  as  coinpared  to  1909:  also  the  record  for 
the  first  three  months  of  191 1.  The  curves  for  the  passenger 
locomotives  are  based  on  the  pounds  of  coal  used  per  locomotive 
mile,  while  those  for  freight  service  are  on  the  basis  of  coal  used 
per  i,ooo  ton  miles.  It  will  be  noted  that  the  savings  during  the 
first  three  months  of  1911  were  nearly  as  great  as  for  the  whole 
of  1910. 

Mr.  Randolph,  through  the  presentation  of  tables,  pointed  to 
the  savhig  which  has  been  effected.  It  was  shown  that  for  the 
first  three  months  of  1911,  as  compared  with  the  same  period  of 
1910,  the  total  saving  was  $28,605.83.  Another  table  illustrated 
that  the  total  net  saving— all  classes  of  service— 1910  as  com- 
pared to  1909,  amounted  to  $30,020.84.  In  these  tables  there  was 
3  slight  apparent  discrepancy  between  tons  of  fuel  saved  and  its 
money  value,  but  this  is  due  to  the  fact  that  the  price  per  ton 
was  not  uniform  over  the  entire  period  under  consideration. 

The  author  of  the  paper  described  in  some  detail  the  various 
points  of  omission  or  commission  which  have  a  bearing  on  fuel 
economy.  Many  of  these  of  course  are  elementary,  and  need 
not  be  repeated,  but  the  value  of  the  paper  was  not  impaired  by 
alluding  to  them.  It  was  pointed  out  that  personal  supervision 
of  the  work  of  firemen  has  an  important  bearing  on  the  general 
results,  and  that  co-operation  between  the  engineer,  fireman  and 
supervisor  is  no  mean  factor  towards  the  end  desired.  In  con- 
clusion Mr.  Randolph  said: 

The  cleaning  and  keeping  of  fires  at  terminals  is  a  very  im- 
portant question.  A  great  saving  in  coal  can  be  effected  in  clean- 
ing fires  by  leaving  them  in  proper  condition  and  plenty  of  water 
in  the  boiler  when  they  arrive  on  the  ash-pit.  This  requires  the 
co-operation  of  the  engine  crews  and  hostlers.  The  fire  should 
be  burned  comparatively  low,  especially  at  the  back  end  of  the 
firebox,  as  about  the  first  thing  the  cleaner  does  is  to  drop  the 
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1  .ck  dump  grate.  As  a  protection  to  the  flues  the  fireman  or 
1.  istler  should,  before  leaving  the  engine  on  the  arriving  track, 
I  row  a  few  shovelfuls  of  coal  into  the  forward  end  of  the  fire- 
1  IX.  In  cleaning  the  fire,  any  unburned  coal  or  live  fire  in  the 
1  .ick  end  should  be  pushed  ahead,  the  back  section  of  grates 

laken,  then  the  dump  grate  dropped  (when  the  dump  is  next  to 
,  lor  sheet),  and  any  clinkers  broken  up  and  disposed  of.  The 
:   rward  section  of  the  grates   should  then  be   shaken  and  any 

inkers  pulled  back  and  forced  through  the  dump.     After  this 

;)eration  the  grates  should  be  leveled  and  the  dump  grate  closed. 

I  the  engine  is  To  lay  over  several  hours,  the  fire  should  be 
;  ushed  ahead,  leaving  the  dump  and  one  or  two  grates  bare,  then 
lovered  over  as  the  condition  of  the  fire  warrants,  in  all  cases 
-.ufficiently  to  prevent  the  pops  opening.  When  the  engine  is 
ordered,  the  fire  should  not  be  broken  up  until  shortly  before 
leaving  time,  unless  necessary  on  account  of  poor  fire.  The  ex- 
cessive use  of  the  blower  should  be  guarded  against  at  all  times 
and  especially  when  cleaning  the  fire.  The  roundhouse  foreman 
;ind  staff  should  understand  the  importance  of  keeping  the  draft 
;ippliances,  grates  and  flues  in  proper  condition. 

The  condition  of  the  locomotives  is  the  governing  factor  in 
effecting  fuel  economy,  and  it  would  be  poor  policy  to  neglect 
repairs  that  would  cost  a  few  dollars  and  by  so  dotfig  consume 
perhaps  a  hundred  dollars'  worth  of  coal  per  month  or  even 
more.  The  location  of  the  steam  gage  should  be  given  more  at- 
tention, particularly  on  the  large  locomotives,  as  close  firing  re- 
quires close  observation  of  the  pressure.  If  a  swing  door,  the 
latch  should  hold  it  positively  open  when  putting  in  coal :  when 
practical,  a  small  chain  should  be  provided,  hung  from  some  con- 
venient point  and  only  slack  enough  to  allow  it  to  drop  into  place. 
The  deck  sheet  should  be  closely  fitted,  leaving  no  holes  for  coal 
to  drop  through.  By  looking  after  these  apparently  small  points 
it  helps  to  get  and  keep  the  co-operation  of  the  engineer  and 
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fireman,  and  in  this  way  a  greater  reduction  in  fuel  may  be 
made  than  by  anj-  device  which  can  be  applied  to  a  locomotive. 

The  benefits  derived  by  educating  firemen  in  the  art  of  hjiud- 
ling  fuel  and  the  savings  effected  thereby  have  resulted  in  issuing 
a  book  called  "Good  Firing,"  which  is  given  to  each  fireman 
when  entering  the  service ;  a  book  of  elementary  questions  also 
is  furnished  at  the  same  time.  At  the  expiration  of  his  first 
year's  service  he  is  required  to  pass  a  written  examination,  which 
is  verified  by  an  oral  one  conducted  by  the  road  foreman  of 
engines  or  other  persons  appointed  by  the  proper  authority, 
necessary  knowledge  being  obtained  from  the  book  furnished, 
attendance  at  instruction  classes  held  by  the  road  foreman  or 
supervisor  of  locomotive  operation;  also  from  information  re- 
ceived and  instructions  given  him  by  either,  when  on  the  engine 
or  otherwise. 

At  the  end  of  the  first  year  and  after  passing  the  examination, 
the  first  year's  question  jjook  is  returned  and  the  list  of  ques- 
tions on  the  second  series  is  given  him.  At  the  expiration  of  the 
second  year,  another  examination  follows,  which  is  progressive 
in  form,  it  being  a  little  harder  to  obtain  the  answers.  The 
third  year's  series  consists  of  his  final  mechanical  examination, 
which,  if  satisfactory  passed,  qualfies  him  as  a  locomotive 
engineer. 

To  create  interest  in  a  competitive  way  among  all  engineers, 
an  individual  performance  sheet  is  issued  monthly  on  each  di- 
vision, which  shows  the  name  of  each  engineer,  the  number  of 
his  engine  (when  regularly  assigned),  the  engine  mileage  made 
by  each  engineer,  the  amount  of  lubricating  material  used  and 


cost  per  1,000  locomotive  miles,  also  the  miles  made  per  pint  of 
oil.  It  also  shows  the  number  tons  of  coal  used  and  cost  per 
1,000  ton  miles  in  freight  service,  and  the  number  tons  of  coal 
used  and  cost  per  1,000  locomotive  miles  in  freight,  switching 
and  passenger  service,  respectively.  In  freight  service  the  total 
ton-miles  moved  are  also  shown.  The  cost  of  tools  and  other 
supplies  is  shown  on  the  1,000  locomotive  mile  basis  for  all 
classes  of  service.  A  percentage  column  relates  entirely  to  each 
of  the  three  sub-divisions,  the  percentage  being  based  on  the 
lowest  performance,  i.  e.,  the  lowest  in  cost  will  be  classed  as 
100  per  cent.,  all  others  being  of  a  corresponding  ratio.  While 
costing  considerable  time  and  money  to  prepare  a  report  of  this 
kind,  it  has  proved  itself  to  be  a  good  investment  to  the  com- 
pany, for  as  a  rule  each  engineer  and  fireman  takes  pride  in 
trying  to  reach  the  100  per  cent.  mark. 

Discussion:  The  general  interest  in  this  subject  naturally  re- 
sulted in  a  thorough  discussion  which  developed  many  features 
of  value.  One  significant  point  brought  out  was  that  the  engine- 
men  cannot  be  expected  to  make  great  efforts  to  save  fuel  by 
the  scoopfull  if  they  see  it  wasted  in  innumerable  ways  before 
it  gets  on  the  tender,  therefore  the  importance  of  fuel  saving 
should  be  appreciated  by  the  entire  organization  from  the  top 
down.  V  -    -^ 

On  the  high  capacity  locomotives  where  the  fireman  is  forced 
to  work  near  his  limit,  the  problem  of  closing  the  fire  door  after 
each  shovelfuU  becomes  a  serious  one.  Several  of  the  members 
spoke  very  favorably  of  the  use  of  automatic  fire  doors  under 
these  circumstances.  An  instance  was  also  cited  where  the  heat 
prostrations  during  the  summer  months  were  greatly  reduced, 
due  to  the  application  of  such  doors.  The  company  should  do 
its  part  in  making  the  work  of  the  men  easier.  Undoubtedly  the 
engineer  would  just  as  soon  hook  the  lever  up  a  little  higher,  if 
he  was  sure  that  it  would  not  interfere  with  the  lubrication  of 
the  valves  and  cylinders,  and  if  the  lever  could  be  easily  handled, 
so  as  not  to  threaten  to  jerk  him  off  the  seat  box. 

One  speaker  said  that  the  first  place  to  begin  fuel  economy 
was  in  improving  the  condition  of  the  engines.  He  also  experi- 
ences a  great  deal  of  trouble  in  securing  firemen  and  believes 
that  the  only  solution  of  the  problem  is  in  the  introduction  of 
mechanical  stokers.  The  best  results  in  obtaining  fuel  economy 
are  only  possible  with  the  hearty  co-operation  of  the  higher 
ofiicials;  the  road  foreman  must  have  their  backing  to  enforce 
liis  orders. 

Mr  Randolph  said  in  reply  to  a  question  that  in  riding  the 
engines  he  checked  the  work  of  the  fireman  carefully.  By 
means  of  a  counter  in  his  pocket  he  kept  track  of  the  number  of 
shovelsfull  fired.  Of  course  the  different  firemen  vary  as  to  the 
amount  they  carry  on  the  shovel,  but  by  watching  closely  this 
could  be  estimated  with  a  fair  degree  of  accuracy.  .The  figures  at 
the  end  of  the  run  were  checked  against  the  amount  of  coal  re- 
maining on  the  tender.  In  this  way  it  is  possible  to  get  a  good 
line  on  the  men,  especially  when  a  number  of  records  have  been 
taken  for  different  men  on  the  same  run  and  under  similar  con- 
ditions. 

Where  a  man's  record  is  poor,  as  shown  by  the  monthly  per- 
formsnce  sheets,  the  matter  is  taken  up  with  him  privately; 
letters  are  used  only  under  extreme  conditions.  The  transpor- 
tation department  has  assisted  in  the  work  where  matters  have 
been  called  to  its  attention  which  could  easily  be  remedied.  On 
the  Allegheny  division  of  the  road  the  coaling  stations  are  such 
that  a  fairly  accurate  estimate  of  the  coal  given  to  each  engine 
is  possible. 


MALLET  COMPOUNDS  IN  EOAD  SERVICE 


J.  B.  Daugherty  ( B.  &  O.)  presented  a  very  complete  paper 
on  this  timely  subject,  one  which  probably  may  be  regarded  as 
one  of  the  most  important  of  those  read  before  the  convention. 
Locomotives  of  this  type  have  been  considered  by  many  as  best 
adapted  for  pusher  service,  therefore  this  data  illustrating  their 
usefulness  in  actual  road  work  is  of  considerable  value.  The 
salient  points  of  the  paper  are  as  follows : 

The  Baltimore  &  Ohio  Mallet  locomotive  No.  2400  was  put 
into  regular  helper  service  on  the  Connellsville  division.  From 
January  6,  1905,  to  and  including  September,  iqoq,  the  locomo- 
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tive  made  113,956  miles,  the  major  portion  of  which  was  in  more  reliable  to  handle  tonnage  over  hard  pulls  than  a  con 
helping  service  between  Rockwood  and  Sand  Patch.  During  this  solidation  locomotive.  The  speed  of  the  Mallet  will  be  mate- 
period  it  received  classified  repairs  as  follows :  Class  4,  F.  T.,  rially  reduced  as  scon  as  it  strikes  a  slightly  ascending  grade. 
Connellsville,  February  15,  1906;  class  3,  Connellsville,  June  7,  while  the  consolidation  locomotive  will  go  over  the  same  grad<^ 
1907;  class  4,  F.  T.,  Connellsville,  June  11,  1908.  Shortly  after  at  quite  a  high  rate  of  speed.  For  this  reason  the  consolidatioi! 
September  30,  1909,  it  was  shopped  at  the  Riverside  shop  for  locomotive  will  make  considerably  better  time  on  a  road  whicl 
class  3  repairs.  During  the  period  referred  to  above  the  locomo-  has  broken  grades.  I  am  unable  to  give  an  accurate  report  a- 
tive  was  available  for  transportation  use  33,499  hours,  and  un-  to  the  amount  of  coal  consumed  by  the  Mallet  as  compared  witl. 
available  6,405  hours,  or  it  was  available  for  transportation  use  the  consolidation,  but  from  what  I  was  able  to  observe  whilf 
84  per  cent,  of  the  time.  The  cost  per  100  miles  run  for  re-  riding  these  engines  I  have  come  to  the  conclusion  that  the 
pairs,  including  running  and  classified,  averaged  ^.04.  The  cost  Mallet  type  will  burn  a  little  more  coal  per  engine  mile  than  the 
of  operating  this  locomotive  from  the  time  it  was  put  into  ser-  consolidation,  but  figuring  on  a  1,000-mile  basis,  the  Mailer 
vice  up  to  and  including  September  30,  1909,  including  repairs,  will  show  considerable  saving.  The  Mallet  uses  about  again  ar 
fuel,  supplies  and  in  fact  every  item  of  expense  entering  into  the  much   lubrication  as  the  consolidation. 

operation  and  maintenance  of  the  locomotive  per   100  miles  run.  Discussion:  It  was  developed  that  where  opposition  had  form- 
amounted  to  $46.96,   based  on  the   actual  mileage   made  by  the  ,          •  .    ,   .     .u            ,            .      r  ^u     »»  iw   •             1 
locomotive  during  this  period.  ^'"'y   existed  to  the   employment   of  the   Mallet  m   regular  roaa 

On  F^ebruary  20,  1906,  it  was  used  in  road  service  with  a  view  service,  it  had  become  largely  removed  after  personal  observa- 

of  making  a  test  against  two  Class  E-27  locomotives,  with  the  tion  of  these  engines  under  such  conditions.     Mr.   Roesch,   for 

same  tonnage  as  handled  by  locomotive  2400.    The  results  of  the  instance,  spent  30  days  on  the  division  of  the  Santa  Fe  where 

Two  E-27               No.  2J00  Mallet's   are   on  through  runs.     He   had  been  badly  prejudiced 

Number  of  cars 38                          36  against  them,  but  was  thoroughly  converted. 

Tons   2,473.                          2,435  %                 ■      1             u                              at   ii   .         n-         ^   t      ^          -^u 

Actual  running  time 2  hrs.  45  min.         «  hrs.  43  min.  In  one  instance  he  was  On  a  Mallet  pulling  6o  loads  with  a 

P^f,nHr'fT''i  ■■■■i U M ^'^'TJ''"-              20.000  lbs.  tonnage  of  2,300.     It  went  over  the  division  of   102  miles,  and 

Founds  of  coal  per  locomotive  mile....                698                              465  ^                >j"^                      ^                                                                          > 

Pounds  of  coal  per  car  mile 18,334                   13,280  as  no  locomotivc  was  available  was  forced  to  go  right  on  over 

Pound's  of  coal  per  ton  mile .282                             .191  ^,              ^    j-    •   •            f     o       •,              j  .1         ^i               ^               r       o       -t 

Water  consumed                                                 19  200                     15  700  "'^  next  division  of  90  miles,  and  then  the  next  one  of  100  miles. 

Water  evaporated  per  pound  of  coal...           8 lbs.                   6.05 lbs.  jn  all  308  miles  Were  covered  in  less  than     15  hours,  all  delays 

Locomotive  2400  used  25  per  cent,  more  coal  tiian  one  of  the  included.     The  average   speed  of   these   locomotives   over  a  di- 

Class  E-27  locomotives  and  ssVj  per  cent,  less  fuel  than  two  E-27  ^j^jy,,  „.jtii   g  per  cent,  grades  is  from  25  to  29  m.  p.  h.,  although 

locomotives.     The    lubrication   of    the    Mallet    locomotive    com-  1    u-  1       ^       1  „♦.  ;     ^       ^  u-  u        .-  ~-i«o     „    1 

,„..,,            .■         ■      ^u                        ;       f^     *    ..i.,„  much  higher  speeds  are  attained — as  high  as  45  miles  per  hour, 

pared   with    other    locomotives   m   the   same    service    for   twelve  »          r                                            e           tj              »' 

hours  was:  locomotive  2400,  three  pints  valve  oil,  five  pints  car  Every  convenience  is  provided  for  the  enginemen,  including  air 

oil.  one-half  cup  grease:   cost,  ^^2  cents;   two   E-27  locomotives,  operated    fire    doors,    bell    ringers,    reverse    levers    and    cylinder 

three  pints  valve  oil,  tlircc  pints  car  oil,  one-fourth  cup  grease;  cocks;  also  coal  passers.     No  trouble  is  experienced  with  break- 

We  have  experienced  no  trouble  keeping  firemen  on   locomo-  '"-^^'^^  ^"^  ^'^^  ^'"^"^5  8^^  ""^"  '^^^^^^y  'i'^'^^^y- 

tive  2400,  as  they  are  paid  25  cents  per  day  more  on  this  engine  W-  F.  Walsh  (C.  &  O.)  was  enthusiastic  over  the  results  being 

than  on  consolidation  engines  in  the  same  service.     Locomotive  obtained  from  the  Mallets  in   road  service.     They  are  handling 

2400  decreases  rail  and  tie  strain   since  it  has  but  n    ft.  rigid  all   classes  of   freight  and  are  of  the  2-6-6-2  type   with   56-in. 

wheel  base,  and  can  be  handled  over  track  where  the  heavy  con-        ,  •   „^    , •      o    ,,  •  ,^  •  ,■    ,  -ri 

,•,.■,            ^-                   .  ,             1     w     u                             1  drivers  and  22  in.  &  35  in.  x  32  in.  cyunders.    Ihey  are  econom- 

solidation  locomotnes  cannot  be  used.    v\  e  have  experienced  no  .                  .                      jj             o            j                        j 

difficulty  in  keeping  the  flexible  joints  tight  in  the  low  pressure  '^al  both  in  fuel  and  maintenance  as  compared  to  the  consolida- 

steam  and  exhaust  pipe  joints.  tion   locomotives.     A  train  of  2,061   tons  was  hauled  over  a  77 

The  consumption  of  fuel  by  the  Mallet  compound  locomotive  mile  division  in  3  hr.  8  min.    The  first  32  miles  had  a  rise  of  22 

equipped  with  a  superheater  on  the  Chesapeake  and  Ohio  Ry.  is  r.    .     .,     „•,      .,  ^     .,  *  ,„  „i  „    .^  c  4.     ^.u         1      *u           *    -. 

L     /          »         r        I  1                »  •     »u       r                 1-  it.  to  the  mile    the  next  17  miles,  70  ft  to  the  mile;  the  next  17 

about  one  ton  of  coal   less  per  trip  than   for  an  ordinary  con-  .                       '                     /            .  o^                         «,,          ■•  ^i    / 

solidation  locomotive.     The  Mallet  locomotive  not  equipped  with  '"''^^s  a  down  grade  of  60  ft.  to  the  mile,  and  the  remaining  11 

a   superlieatcr   consumed   about   one  ton   of   fuel   more   than    the  miles  were  rolling. 

consolidation  locomotive.    The  average  cost  of  lubrication  on  the  The  consensus  of  opinion  seemed  to  be  that  Mallet  locomotives, 

Mallet,   as   compared   with   all   other   classes   of   locomotives,    is       ^..,„„,-  n     j„<.; „j  *„ „»     „„  ; „„   • »  .  1  .        ,  j 

,      .  ' ^    .             .                          ..      X   »u      I                    •  speciallv  designed  to  meet  varving  requirements,  could  be  used 

about    50   per    cent,    greater   on    account    of   the    large    wearing  ,    '  ,•                                        -     s       m                  >  «- 

surfaces.     The  average   speed  of  the  Mallet   is  about  the  same  to  splendid  advantage  in  road  service.    It  was  suggested  that  any 

as  that   of  consolidation  locomotives;  they  are  able  to  attain   a  new  type  of  locomotive  is  expensive  to  maintain  until  the  men 

speed   of    forty-five   miles   per   hour.     Firemen   consider   it    less  become    familiar    with    taking   care   of    its   various   details,    and 

exertion  to  fire  a  Mallet  locomotive  than  other  classes  of  locomo-  .,    .    .,  •           .•     ,         .  •     .•              ,  ,  ,                      -i      j-          j      r 

^-            I   J   •       u     ,.u            1    .u  ^  1        t.               c          J  u     m  11  ..  that   this  particular  objection   could  be   very  easily  disposed  of 

tives.     Judging  by  the  work  that  has  been  performed  bv  Mallet  ^                      ■'                                      /     «     j    u    ^,     v^ 

locomotive  751,  it  will  make  the  same  mileage  and  handle  50  per  seemed  to  be  in  the  main  agreed  upon  by  all  who  discussed  the 

cent,   more   tonnage   than   the   consolidation   locomotive   between  paper.     The  question  as  thus  presented  before  the  convention  is 

classified  repairs.  necessarily  one  which  must  command  the  attention  of  all  motive 

Tests  were  made  on  the  Great  Northern,  where  Mallet  locomo-  „      _     u-  r     •     *u                        r  *            xr  ^u-     ^ 

tives  are  in  regular  through  freight  service,  between  Minot  arfd  P°^""  ^^'"^^  '"  ^^^  ^"'"3'  "^^"^  ^"*"''^-     "  ^^'^  ^ype  can  operate 

Williston,  N.  Dak.    The  division  is  122  miles  between  terminals.  successfully  on   long   runs,   and   on   such   runs   demonstrate  the 

Going  west  fjom  Minot  there  is  a  grade  of  .72  per  cent,   for  a  same  efficiency  which  it  has  exhibited  in  the  rather  constructed 

distance  of  thirteen  miles,  then  a  lighter  grade  of  .5  per  cent.  field   where   largely  heretofore   employed,   a  great   problem   will 

for  a  distance  of  eight  miles.     The  road  from  that  point  for  a  s,     „   v,»  „    -  1     ^      tuo    ,.^1   ^-^      1         1      •      r       tu       l  i-.^- 

distance  of  seventv-five  miles  is  what  might  be  termed  a  rolling  ^^^^   ^""   ^°^^^^-     ^^''   ^°>"^'°"   ^^'^'^y  ""P''^^   ^he   abolition 

prairie  with  gradual  ascending  and  descending  grades;  the  last  o^  the  double-header  in   freight  service,  and  a  greater  tonnage 

eighteen  miles  of  the  division   have  an   ascending  grade  of   .72  moved  at  a  much  lower  ratio  of  general  costs.    For  these  reasons 

per  cent,  into  Williston.     The  Mallets  have  20  in.  &  31  in.  x  30  jt  ,s  believed  that  this  particular  paper  is  of  more  than  passing 

m.   cylinders.    =55  m.   driving   wheels,  carry  210   lbs.   steam  pres-  ,            *       1     *     .u                 ^-       u  r           t.-  1    •,.                      ^  j 

sure  and  are  of  the  2-6-6-2  type.     During  the   summer  months  ^''"'""-  "°*  «"'>'  ^^  '^^  convention  before  which  it  was  presented, 

these  locomotives  are  rated  at  2.200  tons  over  this  division.  but  to  those  who  must  decide  in  regard  to  the  type  of  power  to 

The  heaviest  tonnage  handled  by  the  Mallet  locomotive  during  be   employed   for  the  movement  of  the  heaviest  tonnage  at  the 
the  time  of  these  te^ts  was  1,615  tons  in  forty-four  cars.     With  minimum  cost, 
this  tonnage  it  consumed  one  hour  and  thirty  minutes  in  cover- 
ing the  first   thirteen   miles  of  .72  per  cent,  grade.     From  that  THE  BRICK  ARCH 
point   the  grade   is   somewhat   lighter,   .-md  the   train   arrived  at 
Berthold,  twenty-two  and  a  half  miles  from  Minot.  in  two  hours 

and  twenty  minutes.  From  this  point,  as  previously  stated,  the  That  this  is  a  subject  of  great  interest  cannot  be  denied.  The 
road  is  a  gradual  rolling  prairie  and  the  next  twenty-four  miles  proper  maintenance  of  this  appliance,  in  the  instance  of  a  road 
were  covered  in  one  hour  and  thirty  minutes,  arriving  at  Willis-  owning  say  1,000  locomotives,  means  no  less  than  $30,000  per 
ton  m  eleven  hours  and  twenty  minutes  from  the  time  the  train  t^,  ■  ■  •.  ,,  ^  •  ..  •  1 
departed  from  Minot,  including  delays  by  meeting  trains  and  y^^^'  ^^'^  '"  '^"^^^  "^^^  "°*  ^PP^^*"  ^'  ^"  excessive  item  m  loco- 
taking  water  and  coal.  The  Mallet  handled  this  tonnage  over  motive  maintenance,  provided  that  the  item  is  really  justified, 
heavy  grades  with  considerable  less  shock  to  draft  rigging  than  There  is,  however,  considerable  difference  of  opinion  about  the 
the  consolidation  locomotive,  because  both  units  of  the  Mallet  arch.  By  many  roads  it  is  received  as  a  luxury,  pure  and  simple, 
never  slip  at  the  same  time  and  the  slack  of  the  train  does  not  .  .,  .  *  u  j  •  j  *i.  4.  ^.t.  1  *•  -». 
run  up  as  in  the  case  of  a  consolidation  locomotive  when  slip-  ^^^^"'^  *^^  argument  cannot  be  denied  that  the  locomotive, 
ping  on  a  heavy  grade.    For  this  reason  the  Mallet  is  considered  'team  as  well  without  as  they  do  with  it.    In  the  abstract,  how- 
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L.er,  many  other  reasons  may  be  advanced  for  its  use,  which 
\  '.-re  set  forth  by  the  committee,  Messrs.  Tawse,  Cooper,  Butler, 
■right  and  Randolph,  in  part  as  follows: 

rhe  design  and  construction  of  the  brick  arch  to-day  is  the 

-ult  of  several  years  of  close  study,  painstaking  investigations 
..'id  experiments  by  men  of  large  experience  in  locomotive  opera- 
:  m,  resulting  in  eliminating  the  objections  that  have  heretofore 
,  xisted  against  the  brick  arch.  The  most  noticeable  improvement 
,1  brick  arch  construction  is  the  sectional  arch,  the  brick  being 
ijiade  of  small  units,  so  that  certain  sections  can  be  removed 
•  ir  flue  work  and  staybolt  inspection,  without  interfering  with 

le  other  portions  of  the  arch,  resulting  in  the  saving  of  the 
;.rch  and  of  time  due  to  installing  a  new  arch. 

Other  things  being  equal,  the  brick  arch  adds  to  the  boiler 
i-.ipacity  by  making  each  square  foot  of  heating  surface  count 
,. ir  more  steam.  This  because  of  the  fact  that  the  firebox  tem- 
j  eratures  are  always  found  to  be  increased  by  the  installation  of 
ilie  brick  arch.  The  brick  arch  adds  to  the  tirebox  capacity 
ind  the  fireman's  capacity,  because  the  more  complete  combus- 
tion forces  each  pound  of  coal  to  yield  a  higher  percentage  of 
us  total  heat  units.  It  saves  coal  because  of  the  better  combus- 
tion and  because  of  the  baffling  and  retaining  effect  on  the  gases 
and  on  the  fine  and  light  combustible  matter,  which  otherwise 
would  be  drawn  through  the  fines  in  tlie  form  of  sparks  or 
partly  consumed  coal. 

The  brick  arch  abates  the  smoke  and  cinder  nuisance  by  more 
thorough  combustion,  due  (i)  to  the  better  mixing  effect  of  the 
gases  and  oxygen  of  the  air  drawn  into  the  furnace  chamber, 
and  (2)  that  the  longer  flame  travel  gives  more  tiine  for  com- 
bustion to  be  completed  before  the  gases  pass  into  the  tubes  and  / 
.ire  lost.  The  baflling  eff'ect  on  the  cinders  is  a  thing  that  can  ' 
he  determined,  and  numerous  tests  carefully  conducted  show  a 
very  marked  decrease  in  cinder  throwing  due  to  it. 

The  brick  arch  aft'ords  a  protection  to  the  flues.  This  state- 
inent  can  be  verified  by  inquiring  of  almost  any  one  responsible 
for  the  up-keep  of  fhies  who  has  had  opportunity  to  observe  the 
diflference  in  this  respect  between  arch  engines  and  no-arch  en- 
gines. The  result  is  due.  no  doubt,  to  the  fact  that  wide  and 
sudden  variations  in  flue  temperatures  are  prevented  by  the  pres- 
ence of  the  arch. 

The  reasons  for  a  growing  demand  for  brick  arches  are  many, 
the  principal  ones  being: 

1.  The  growing  demand  for  boiler  capacity  and  fuel  economy. 
This  was  met  in  years  gone  by  with  larger  designs.  There  was 
plenty  of  room  for  growth  in  size  and  weight  of  boiler  and 
plenty  of  margin  in  fireman  capacity  or  endurance.  Not  so  now. 
These  limits  are  reached,  hence  the  requirements  such  as  brick 
arches,  superheaters  and  other  devices  to  further  extend  the 
capacity  of  the  boiler. 

2.  The  growing  public  sentiment  and  demand  for  economy  in 
railway  operation.  The  consumers  of  transportation  are  putting 
forth  arguments  for  properly  enforced  methods  of  economy, 
hence  any  accessory  that  will  yield  a  net  saving  of  even  5  per 
cent,  of  a  railway  fuel  bill  cannot  longer  be  ignored.  A  brick 
arch  will  give  a  net  saving  of  from  5  to  15  per  cent.,  depending 
upon  the  conditions  of  operation. 

3.  The  growing  public  sentiment  against  the  smoke  and  cinder 
nuisance.  The  time  is  drawing  near  when  the  public  will 
demand  either  the  suppression  of  the  smoke  and  cinder  nuis- 
ance, or  the  suppression  of  the  steam  locomotives.  The  arch  is 
recognized  as  one  of  the  best  smoke  preventers  and  as  one  of  the 
most  efficient  devices  for  reducing  the  quantity  of  sparks  thrown 
from  the  stack,  and  on  this  account  it  becomes  directly  valuable 
as  a  fuel  saver. 

From  the  replies  received  it  is  quite  evident  that  the  nozzle 
lips  can  be  opened  up  with  the  application  of  the  brick  arch. 
This  is  accounted  for  by  a  greater  percentage  of  the  gases  from 
the  coal  being  consumed;  as  the  function  of  the  brick  arch  is 
that  of  a  mixer  it  brings  about  a  more  complete  mingling  of  the 
^ases,  thereby  aiding  combustion,  resulting  in  higher  tempera- 
tures in  the  firebox.  These  claims  have  been  fully  sustained  by 
many  experiments  made  on  different  roads.  Many  of  the  replies 
are  very  flattering  on  the  benefits  derived  from  the  use  of  the 
brick  arch  where  water  conditions  are  considered  bad,  the  steam 
failures  having  been  reduced  from  50  to  75  per  cent.  Instances 
have  been  cited  where  locomotives  arrived  at  terminals  with  flues 
leaking  each  trip  without  the  arch  (all  are  familiar  with  the  ex- 
cessive loss  of  fuel  with  leaking  flues')  and  since  the  arch  has 
been  applied  the  same  locomotives  are  now  making  several  trips 
hefore  flues  need  attention.  The?e  favorable  results  are  due  to 
the  uniform  degree  of  heat  maintained  in  the  firbox,  and 
elimination  of  the  cold  air  passing  through  the  firebox  door, 
being  deflected  by  striking  the  arch  before  reaching  the  flues. 

We  do  believe  that  theoret'callv  there  should  be  no  opening 
next  to  the  flue  sheet  and  that  all  the  gases  should  be  made  to 
pass  over  the  rear  of  the  arch.  In  actual  practice,  however,  there 
are  localities  in  which  conditions  are  such  as  to  require  clearance 
at  the  front,  and  our  only  recommendation  in  this  regard  would 
he  to  experiment  with  the  arch  tight  to  the  flue  sheet,  bringing 
the  drafting  of  the  smoke  box  to  favor  it  as  much  as  possible, 
and  if,  after  a  thorough  trial  has  been  made,  success  is  not  met 


with,  use  a  small  spacer  block  on  the  tubes.  A  compromise  may 
be  effected  by  having  the  middle  section  tight  to  the  sheet  to 
protect  the  lower  central  flues,  and  the  side  courses  set  back  to 
give  clearance  through  which  accumulations  may  be  discharged 
to  the  grate.  This  is  a  question  which  will  no  doubt  bring  out 
some  good  discussion  on  the  results  of  the  location  of  the  arch. 
A  test  was  recently  made  on  the  New  York  Central  Lines 
with  a  wide  firebox  type  of  boiler  to  ascertain  the  efficiency  of 
the  brich  arch  and  arch  tubes.  The  boiler  was  equipped  with 
four  water  bars  3  in.  in  diameter:  458  tubes,  15  ft.  6  in.  x  2  in.; 
firebox  length,  105  in. ;  width,  75^4  in- ;  steam  pressure,  300  lbs. 
The  evaporative  power  of  the  boiler  is  increased  14.9  per  cent, 
by  using  the  brick  arch  in  the  firebox.  One-third  of  this  in- 
crease is  accredited  to  the  water  bars,  while  the  remaining  two- 
thirds  mu.st  be  due  to  the  brick  arch  itself.  The  reason  for  this 
increase  is  perhaps  the  storage  of  heat  in  the  brick  arch  at  an 
advantageous  place  near  the  back  flue  sheet ;  the  forcing  of  the 
path  of  the  flame  upward  to  the  crown  sheet  and  on  through  the 
upper  flues,  which  are  the  best  heating  surfaces  of  the  boiler, 
and  keeping  the  flues  clear  of  fuel.  Without  the  brick  arch,  fuel 
is  often  thrown  or  carried  by  the  draft  into  the  lower  flues, 
plugging  them  and  thereby  rendering  these  flues  useless.  It  is 
very  noticeable  that  there  is  a  saving  to  the  flues  caused  by  the 
brick  arch ;  for  when  the  firebox  doors  are  opened  the  in-rushing 
air  must  first  come  in  contact  with  the  hot  arch  and  therebj' 
become  heated  before  reaching  the  flue  sheet. 

LUBRICATION  OF  LOCOMOTIVES  USING  SUPER- 
;e-  ■        HEATED  SYSTEM 


The  committee  appointed  to  consider  and  report  upon  this 
important  subject  consisted  of  M.  H.  Haig  (Santa  Fe),  chair- 
man; W.  R.  Taylor  (Gal.  Sig.  Oil),  F.  W.  Edwards  (Ohiolnj.), 
A.  Maynes  (Can.  Pac),  and  S.  Beidclman  (C.  R.  I.  &  P.).  In 
part  the  paper  was  presented  as  follows: 

The  effect  of  superheat  upon  lubrication  depends  on  the  tem- 
perature of  the  superheated  steam.  The  smoke-box  type  i)rovides 
for  superheating  from  30  to  80  or  90  deg.  Fahr.  above  the  tem- 
perature of  the  sa«^urated  steam,  while  smoke-tube  superheaters 
have  in  some  cases  produced  over  300  deg.  Fahr.  of  superheat. 
Conditions  attending  the  use  of  low  and  high  superheat  will  be 
considered  separately;    v'  .:,  :^  ;■     ;;  .V;  x^";-...    v 

Steam  temperatures  repbrted  to  the  committee  by  the  roads 
using  smoke-box  superheaters  do  not  exceed  490  deg.  Fahr.  At 
the  temperature  obtained  with  smoke-box  superheaters  little 
trouble  has  been  e.xperience<l  from  tlie  use  of  the  same  methods 
of  lubrication  as  employed  on  saturated  steam  locomotives  and 
practically  no  changes  have  been  made.  Oil  is  being  delivered 
to  the  center  of  the  steam  chest  for  slide  valves  and  inside  ad- 
mission piston  valves.  Where  outside  admission  piston  valves 
are  used  the  oil  is  introduced  into  the  ends  of  the  valve  chamber. 
In  some  cases  the  tylinders  have  been  tapped  to  receive  direct 
lubrication  at  a  point  in  the  middle  of  the  bore  and  near  the  top. 
Experience  with  this  method,  however,  in  some  instances  has  led 
to  the  belief  that  as  good  results  would  be  obtained  by  the  usual 
method  of  feeding  all  the  oil  to  the  steam  chest.  .\11  roads  re- 
port having  found  it  unnecessary  to  change  the  quality  of  oil 
with  the  application  of  low  degree  superheat.  The  oil  in  use 
has  a  flash  point  of  about  520  deg.  Fahr.  There  has  been  but 
little  increase  in  oil  allowance  attributable  to  low  superheat. 
Very  little  data  has  been  received  showing  the  effect  of  low  de- 
gree superheat  on  the  wear  of  valve  and  cylinder  packing  rings. 
No  case  has  been  brought  to  the  attention  of  the  committee 
where  any  change  of  material  from  that  used  with  saturated 
steam  has  been  found  necessary.  In  some  cases  the  wear  ap- 
pears to  be  a  little  more  rapid.  No  change  in  the  materia!  of 
the  rod  packing  has  been  made. 

Eight  roads  have  reported  the  use  of  smoke-tube  superheaters, 
the  superheat  obtained  varying  from  100  to  300  deg.  Fahr.,  with 
corresponding  steam  temperatures  of  490  to  5S0  deg.  Fahr. 
Other  than  increasing  the  quantity  of  oil  used  with  either  sat- 
urated or  superheated  steam,  high  boiler  pressure  has  no  effect 
upon  lubrication. 

There  are  several  methods  of  introducing  oil  to  the  valves  and 
cylinders.  Two  roads  consider  it  necessary  to  introduce  part  of 
the  oil  directly  into  the  cylinders.  Others  with  engines  so 
equipped  have  found  it  unnecessary  to  use  the  cylinder  feed  con- 
tinuously, but  retain  it  as  a  precaution  against  cutting  cylinders 
in  emergency.  This  is  deemed  desirable,  as  oil  will  reach  the 
piston  rings  with  less  delay  than  when  introduced  through  the 
valve  chamber,  especially  when  the  engine  is  drifting.  In  pro- 
viding for  direct  lubrication  of  the  cylinders,  it  is  the  practice  of 
the  roads  reporting  to  introduce  oil  in  the  middle  of  the  piston 
travel  and  as  near  to  the  top  center  line  of  the  cylinder  as  the 
construction  will  permit. 

Satisfactory  results  are  obtained  by  the  use  of  the  following 
methods  of  feeding  oil  to  the  steam  chest.  They  all  apply  to 
inside  admission  piston  valves,     (a)  Two  feeds  per  steam  chest. 
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one  delivering  oil  near  each  admission  port,  preferably  a  little 
toward  the  center  of  steam  chest  from  the  ports.  This  is  ef- 
fected in  two  ways :  by  a  lubricator  feed  for  each  point  of  de- 
livery, or  by  two  lubricator  feeds  and  oil  pipes  branched  near 
the  steam  chests,  (b)  The  customary  one  feed  per  steam  chest, 
introducing  the  oil  into  the  center  of- steam  chamber,  (c)  One 
feed  per  steam  chest,  introducing  oil  into  the  steam  channel  at 
a  point  near  the  steam  chest,  (d)  Three  feeds  per  steam  chest, 
one  in  the  center  of  the  steam  chamber  and  one  at  each  end 
near  the  admission  ports.  Each  point  of  delivery  has  an  indi- 
vidual lubricator  feed.  The  toad  using  this  method  makes  no 
provision  for  direct  lubrication  of  the  cylinders.  The  use  of 
graphite  is  reported  by  one  road.  In  addition  to  valve  chamber 
and  cylinder  oil  pipes,  Campbell  graphite  cups  are  piped  to  the 
relief  valves  of  a  number  of  engines. 

1  o  insure  proper  lubrication  at  all  times,  it  is  recommended 
by  some  that  steam  be  admitted  to  the  cylinders  when  drifting. 
It  has  been  found  that  even  though  proper  lubrication  is  ob- 
tained while  working  steam,  the  valves  and  cylinder  walls  be- 
come dry  after  drifting  for  some  time.  A  drifting  valve  will 
let  sufficient  steam  into  the  valve  chambers  and  cylinders,  if 
properly  handled  by  the  engineer.  It  is  reported  that  by  proper 
care  on  the  part  of  the  engineer  in  always  opening  the  drifting 
valve  before  closing  the  throttle  it  is  possible  to  obtain  a  mate- 
rial increase  in  life  of  packing  rings.  One  road  connects  the 
drifting  valve  to  the  superheater,  passing  the  steam  through  the 
superheater  before  delivering  it  to  the  cylinders  and  reports  very 
satisfactory  results.  Several  roads  have  made  use  of  mechanical 
feed  lubricators  with  superheated  steam,  but  it  has  not  proved 
as  satisfactory  as  the  hydrostatic  type  and  its  use  has  been  aban- 
doned for  the  latter. 

D.  R.  McBain,  superintendent  of  motive  power,  Lake  Siiore 
&  Michigan  Southern,  has  devised  and  patented  a  means  of 
insuring  uniform  delivery  of  oil  to  the  steam  chest  of  engines 
using  superheated  steam.  It  is  used  in  connection  with  the 
hydrostatic  lubricator.  Dry  steam  is  led  from  the  boiler  through 
a  iJ4.-'n-  P'P^  to  a  valve  which  is  so  arranged  as  to  be  opened 
by  the  throttle  lever.  When  open,  steam  passes  through  two 
^-in.  copper  pipes  directly  into  the  steam  chest  oil  pipes  ,  just 
ahead  of  the  clioke  plugs  at  the  lubricator  end  of  the  pipes.  The 
steam-chest  choke  plugs  are  drilled  out  to  the  full  size  of  the 
oil  pipes,  v^  in.  in  diameter.  By  this  means  there  is  a  constant 
flow  of  steam  through  the  oil  pipes  to  the  steam  cliest,  insuring 
a  constant  and  uniform  delivery  of  the  oil. 

Several  grades  of  valve  oil  are  used  on  locomotives  equipped 
with  high  degree  superheaters.  Flash  points  of  550  to  600  deg. 
Fahr.  have  been  reported,  but  in  most  cases  the  same  quality  is 
provided  for  superheated  steam  locomotives  that  is  now  used 
with   saturated   steam. 

High  superheat  has  increased  the  quantity  of  oil  used  on  valves 
and  cylinders.  The  atnount  of  this  increase  varies  in  different 
cases  from  10  and  20  to  100  per  cent.  The  larger  percentages 
reported  are  due  to  the  delivery  of  oil  directly  to  the  cylinders 
without  a  reduction  in  the  quantity  fed  to  the  steam  chest.  In 
these  cases  the  question  of  minimum  oil  consumption  has  not 
been  extensively  considered.  The  purpose  has  been  to  use  a 
liberal  amount  of  ail  rather  than  to  risk  trouble  from  insufficient 
lubrication.  The  following  statement  was  made  by  one  who 
has  had  wide  experience  with  highly  superheated  steam :  "We 
are  running  about  the  same  mileage  on  superheated  steam  en- 
gines as  on  saturated  steam  for  valve  oil,  but  I  consider  that  the 
superheated  steam  engine  should  be  given  10  to  20  per  cent, 
more  oil  than  the  saturated. 

The  wear  of  cylinder  packing  rings  is  increased  by  the  use  of 
highly  superheated  steam.  Introducing  oil  directly  into  the  cyl- 
inders has  not  overcome  this  condition.  The  use  of  special  ma- 
terial for  packing  rings  has  been  attended  with  good  results. 
The  difiference  in  wear  of  valve  packing  rings  and  valve  cham- 
bers bushings  is  less  noticeable.  Piston  rod  packing  has  been 
very  little  affected  by  the  use  of  superheated  steam. 

A  few  precautions  should  be  observed  in  connection  with  the 
installing  and  operation  of  hydrostatic  lubricators.  Oil  pipes 
from  the  lubricator  to  the  valve  chambers  should  be  absolutely 
steaiTi  tight  to  insure  the  delivery  of  oil  to  the  proper  place. 
Care  should  be  taken  that  the  lubricator  pipes  slope  toward  the 
cylinders  on  an  even  incline  throughout  their  entire  length.  To 
prevent  the  pipes  being  distorted  they  should  be  protected  by 
placing  them  imder  the  boiler  jacket.  The  steam  pipe  from  the 
boiler  to  the  lubricator  should  be  of  ample  size  to  insure  full 
boiler  pressure  at  the  lubricator.  It  is  desirable  to  start  the 
lubricator  from  fifteen  to  twenty  minutes  before  leaving  time. 
It  is  reasonably  certain  where  this  is  done  that  the  valves  and 
cylinders  will  be  receiving  oil  when  the  engine  is  started. 

All  information  en  lubrication  of  locomotives  received  from 
various  sources  agrees  so  closely  on  the  principal  points,  that 
the  committee  feels  justified  in  the  following  conclusions: 

1.  The  conditions  affecting  lubrication  are  practically  un- 
changed by  the  degree  of  superheat  commonly  obtained  from 
smoke-box  superheaters. 

2.  The  flash  point  of  valve  nil  should  be  higher  than  the  tem- 
perature to  which  it  will  be  subjected  at  the  point  where  lubri- 


cation is  to  be  effected.  Oils  now  available  fulfil  this  condition, 
and  if  delivered  to  the  proper  surfaces  will  lubricate  satisfac- 
torily. 

3.  The  hydrostatic  lubricator  meets  the  requirements  of  proper 
oil  delivery.  It  is  considered  more  satisfactory  than  the  me- 
chanical feed  lubricator  because  of  absence  of  moving  parts  to 
wear  and  get  out  of  order. 

4.  rhe  life  of  common  gray  iron  packing  rings  is  too  short 
to  commend  this  material  for  use  with  high  degree  superheat. 

Discussion :  There  seemed  to  be  a  more  or  less  well  defined 
opinion  in  the  minds  of  some  of  the  speakers  that  entirely  too 
much  oil  is  being  used  on  superheater  engines.  The  men  in 
charge  are  not  yet  thoroughly  acquainted  with  the  performance 
of  these  engines  and  are  afraid  to  take  too  many  chances  with 
them.  As  they  become  more  familiar  with  them  they  will  find 
it  possible  to  get  just  as  good  results  with  much  less  oil  than 
many  are  using  at  present.  There  seemed  also  to  be  a  feeling 
that  the  oil  pipe  direct  to  the  cylinder  could  be  dispensed  with. 
The  tallow  pipe  connected  directly  to  the  steam  passage  in  the 
cylinder  saddle  was  very  favorably  spoken  of. 

Incidents  were  cited  where  a  change  in  the  material  of  the 
cylinder  packing  rings  produced  good  results.  The  Pittsburgh 
&  Lake  Erie  has  a  high  degree  superheater  with  slide  valves. 
D.  J.  Redding,  assistant  superintendent  of  motive  power,  believed 
that  the  lubrication  difficultiejsr  were  due  to  sudden  shutting  off 
the  steam ;  he  had  found  evidences  of  the  oil  being  burnt  when 
the  engine  came  into  the  terminal  station.  He  suggested  an 
auxiliary  steam  line  to  the  cylinders  so  that  a  small  amount  of 
steam  could  be  introduced  in  the  cylinders  after  the  throttle 
had  been  closed,  or  else  the  application  of  larger  relief  valves. 
The  discussioti  developed  the  fact  that  it  is  advisable  to  use  a 
drifting  valve  when  drifting,  this  valve  being  opened  before  the 
throttle  is  closed.  It  allows  a  small  supply  of  steam  to  enter  the 
cylinders  through  auxiliary  pipes.  The  packing  troubles  can 
usually  be  traced  to  drifting  or  suddenly  shutting  off  at  high 
speed.  Not  much  trouble,  for  instance,  is  experienced  with 
low   speed   superheater   freight   engines. 

It  was  stated  that  the  Union  Pacific  had  a  superheater  engine 
with  slide  valves,  and  that  successful  results  were  being  gained 
by  the  use  of  bronze  valves  and  valve  seats.  The  C.  &  O.  has 
24  superheater  Mallets  which  are  used  in  through  fast  freight 
service.  The  oil  is  introduced  directly  into  the  steam  pipe  and 
also  directly  to  the  low  pressure  receiver.  Schmidt  superheaters 
are  used  and  Galena  superheater  oil.  The  packing  has  not  given 
any  trouble.  These  engines  have  no  drifting  valves  and  drift 
down  a  17  mile  1.3  per  cent,  grade  at  a  speed  limit  of  20  miles 
per  hour. 

DEVELOPMENTS  IN  AUTOMATIC  STOKERS 


An  extensive  report  on  the  subject  was  presented  by  J.  R. 
Luckey,  in  which  was  discussed  the  Crawford,  Hanna  and  Street 
stokers  and  the  performance  of  each  commented  upon.  It  was 
advanced  by  its  author  that  these  three  stokers  are  "making 
good"  and  he  did  not  allude  to  those  of  other  design  which  are 
in  limited  use.  WMiile  of  interest,  the  paper  did  not  awaken  an 
extensive  discussion,  which  was  probably  due  to  the  fact  that 
the  same  subject  was  given  considerable  attention  during  the 
last  Master  Mechanics'  Association  Convention,  and  whatever 
new  was  to  be  said  became  apparent  at  that  time.  Experiments 
as  yet  are  still  confined  to  a  narrow  scope,  but  the  building  of  a 
few  more  stokers  of  the  same  kind  for  each  road  is  a  healthy 
indication,  and  the  extension  to  a  wider  field  appears  to  be  but 
a  question  of  time. 

CONVENTION  BUSINESS 


The  committee  on  subjects  suggested  eleven  subjects  for  1912. 
These  were  referred  to  the  executivee  committee  with  the  rec- 
ommendation that  a  selection  be  made  from  them  and  that 
fewer  reports  be  arranged  for  next  year.  In  almost  every  case 
this  year  the  discussions  had  to  be  "choked  off,"  in  order  to  get 
through  the  work  of  the  convention  in  four  days. 

C.  F.  Richardson,  the  retiring  president  in  1910,  was  unable 
to  represent  the  association  at  the  Master  Mechanics'  convention 
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it  Atlantic  City  last  June,  and  W.  C.  Hayes  (Erie)  was  dele- 
,^ated  to  do  so.  He  presented  a  detailed  report  of  the  proceed- 
ngs,  emphasizing  those  features  which  are  of  special  interest  to 
;he  traveling  engineers. 

The  southern  members  made  a  strong  plea  for  the  1912  meet- 
ing. As  a  result  Atlanta,  Ga.,  received  71  votes,  Chicago  53,  and 
Washington,  D.  C,  10.  There  seemed  to  be  a  strong  feeling  on 
the  part  of  many  that  Chicago  being  more  central  and  having 
had  the  most  successful  meeting  in  the  history  of  the  associa- 
tion, should  be  again  selected.  The  executive  committee  will 
select  one  of  the  three  cities,  Atlanta  being  given  the  preference 
if  conditions  will  warrant. 

The  fiscal  year  will  close  August  i  instead  of  August  15.  An 
associate  member  of  one  year's  standing  can  make  application 
for  active  membership.  The  president  must  be  selected  from  a 
man  in  active  railway  service  and  holding  the  position  of  road 
foreman  of  engines,  or  a  position  ranking  above  it.  The  secre- 
tary can  pass  on  the  applications  for  associate  membership. 

The  Traveling  Engineer's  Supplymen's  Association  elected  the 


following  officers:  President,  J.  Will  Johnson,  Pyle  National 
Headlight  Company.  Chicago;  secretary,  W.  L.  Allison,  Franklin 
Railway  Supply  Company,  Chicago;  treasurer,  Frank  D.  Fenn, 
Crane  Company,  Chicago;  executive  committee,  W.  J.  Schlacks, 
McCord  &  Company,  Chicago;  Frank  H.  Clark,  the  Watson- 
Stillman  Company,  New  York;  P.  H.  Stack,  Galena  Signal  Oil 
Company,  St.  Paul,  Minn. 

ELECTION  OF  OFFICERS 


The  following  officers  were  elected  for  the  ensuing  year: 
President,  W.  C.  Hayes,  Erie  R.  R.     -;;  ,.^;':*v.x  :Vy 
First  vice-president,   W.   H.   Corbett,  Michigani  Central. 
Second  vice-president,  F.  P.  Roesch,  El  Paso  &  Southwestern. 
Third  vice-president,  John  McManamy,  Pere  Marquette. 
Secretary,  W.  O.  Thompson,  New  York  Central. 
Treasurer,  C.  B.  Conger,  of  Wm.  Sellers  &  Co. 
Executive  Committee  members,  J.  C.   Petty   (N.  Y.  C.  &  St. 
L.).  F.  C.  Thayer  (Southern),  and  V.  C.  Randolph  (Erie). 


The  Efficiency  of  Milling  Gutters 


A   RECOM.MEXDATIOX    TO    INXREASE    THEIR    TOOTH    .SPACE    .\,\D    DEPTH    WHICH    HAS    MANY    APPEALING 
FEATURES,    AND    WILL    NO    DOUBT    FURTHER    ENHANCE   THE    VALUE   OF   THIS 

IMPORTANT    MACHINE    TOOL. 


'1  he  rapidly  extending  use  of  the  milling  machine,  and  particu- 
larly the  inroad  which  it  has  made  into  the  held  heretofore  ex- 
clusively occupied  by  the  planer,  has  awakened  a  general  inter- 
est in  a  tool  which  formerly  was  far  from  being  considered  as 
one  of  a  wide  range  of  efficiency.  From  the  position  it  once 
occupied  in  the  railroad  shop,  as  wliat  might  be  termed  a  luxury, 
it  has  come  to  be  regarded  as  a  practically  indispensable  ad- 
ji'iict,  and  the  progress  of  its  development  is  probably  being 
accorded  more  attention  than  is  given  to  any  other  machine  tool 
at  tiie  present  time. 

It  is  very  interesting  in  this  connection  to  note  that  while  the 
prevailing  design  of  bed,  drive  and  the  essential  features  are 
such  that  little  further  improvement  can  be  reasonably  looked 
for,  there  still  remains  an  extensive  field  for  experiment  and 
ingenuity  in  the  development  of  the  cutters.  This  subject  is  now 
being  given  very  careful  consideration  in  many  quarters  and 
several  elaborate  tests  ai-e  under  way  in  shops  of  the  machine 
tool  builders  with  the  end  in  view  to  determine  what  course 
shall  be  followed  to  increase  the  efficiency  of  the  cutters. 

The  milling  of  metallic  surfaces  of  course  requires  a  rotating 
cutter  provided  with  one  or  more  teeth  having  an  edge  and 
temper  suited  to  the  nature  of  the  material  operated  upon.  Great 
hardness  of  the  material  to  be  cut,  or  a  dull  tool,  will  severely 
strain  the  machine  and  so  reduce  the  section  of  the  chip,  even 
if  the  machine  is  rigidly  constructed  and  well  supplied  with 
driving  power.  It  is  therefore  of  the  greatest  importance  to 
analyze  carefully  ail  the  conditions  which  cause  heavy  strains  so 
that  they  may  be  obviated  or  reduced  to  the  lowest  possible 
limit. 

These  considerations  were  fully  discussed  in  an  extremely 
valuable  paper  by  A.  L.  DeLeeuw  which  was  recently  presented 
before  the  American  Society  of  jNIechanical  Engineers.  It  was 
pointed  out  that  observations  of  present  day  practice  and  a 
number  of  experiments  indicate  conclusively  that  better  results 
can  be  had  from  milling  cutters  by  increasing  the  tooth  space 
and  depth.  A  number  of  cutters  constructed  along  these  lines 
were  tested  and  it  was  found  that  they  have  a  number  of  points 
in  their  favor,  among  which  are  a  less  consumption  of  power,  a 
greater  amount  of  work  done  for  one  sharpening  and  a  greater 
number  of  possible  sharpenings  per  cutter.  A  change  in  the 
form  of  chip  breaker  made  it  possible  to  use  cutters  with  chip 
breakers  for  finishing,  as  well  as  for  roughing.  This  very  im- 
portant addition  to  existing  literature  on  milling  cutters  ended 


with  a  description  of  a  new  style  face  mill,  and  what  is  called 
a  helical  mill. 

In  general,  attention  is  called  to  the  possibilities  which  lie  in  a 
more  scentitic  construction  of  milling  centers  and  the  desirability 
of  discarding  ideas  which  are  largely  based  on  conditions  no 
longer  existing.     In  part  the  paper  may  be  quoted  as  follows: 

Limitation  of  the  cutting  capacity  occurs  in  all  metal  cutting 
machines,  although  to  a  varying  extent.  While  it  is  possible  to 
increase  the  driving  power  of  most  niacliincs  od  libituiti.  and 
almost  any  amount  of  metal  can  be  put  into  macliinc  elements 
to  give  them  rigidity,  there  are  certain  classes  of  machines  wliere 
practical  considerations  limit  such  increase  of  power  and  strength. 
This  is  especially  true  in  machines  where  the  main  elements  have 
to  be  adjusted  and  handled  with  great  frequency.  The  knee-and- 
column  type  of  milling  machine  owes  its  success,  to  a  large 
extent,  to  the  ease  and  rapidity  witli  which  it  can  be  manipu- 
lated, and  it  is  doubtful  if  it  will  ever  be  possible  to  increase  the 
dimensions  of  the  p.irts  much  beyond  the  present  sizes,  without 
losing  the  benefits  of  tlie  peculiar  construction  of  this  type  of 
machine.  In  order  to  increase  the  capacity  of  this  type  of  mill- 
ing machine,  it  becomes  necessary  to  reduce  the  strains  set  up 
by  the  cut  and  there  are  only  two  elements  which  can  be  modi- 
fied to  accomplish  this  result.  These  are  the  hardness  of  the 
metal  to  be  cut  and  the  cutting  qualities  of  the  milling  cutter. 
As  it  is  impossible  to  control  the  first  of  these,  the  only  avenue 
left  for  improvement  leads  in  the  direction  of  the  milling  cutter. 

The  author  of  ihc  paper  then  commented  at  some  length  on 
the  form  of  cutters,  and  in  his  recommendation  that  the  tooth 
space  should  l)e  increased  had  the  following  to  say,  which  is  of 
considerable  interest:. 

It  is  a  common  belief  that  better  finish  can  he  obtained  with 
teeth  closely  spaced,  but  e.xpcricnce  with  the  wide-spaced  cutter 
shows  that  there  is  no  ground  for  this  belief.  The  grade  of 
finish  may  be  expressed  by  the  distance  between  successive 
marks  on  the  work.  These  marks  are  revolution  marks  and  not 
tooth  marks.  It  is  practically  impossible  to  avoid  these  revolu- 
tion marks.  They  are  caused  by  the  cutter  not  being  exactly 
round  or  quite  concentric  with  the  hole,  by  the  hole  not  being 
of  exactly  the  same  size  as  the  arbor,  by  the  arl>or  not  being 
round,  by  the  straight  part  of  the  arbor  not  being  concentric 
with  the  taper  shank,  by  the  taper  shank  not  being  round  or  of 
the  same  taper  exactly  as  the  taper  hole  in  the  spindle,  by  this 
taper  hole  being  out  of  line  with  the  spindle,  by  looseness  be- 
tween the  spindle  and  its  bearings,  etc.  Each  of  these  items  is 
very  small  in  any  good  milling  machine :  yet  the  accumulation 
of  these  little  errors  is  sufficient  to  cause  a  mark  and  this  mark 
needs  to  have  a  depth  of  only  a  fraction  of  a  thousandth  of  an 
inch  to  be  very  plainly  visible.  As  these  marks  are  caused  by 
conditions  which  return  once  for  everv  revolution  of  the  cutter, 
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it  is  plain  that  the  spacing  of  the  teeth  can  have  no  effect  on 
the  distance  between  them  and,  therefore,  on  the  grade  of  tinish. 

To  test  this  still  farther,  two  cutters  of  the  siime  size  exactly 
were  placed  side  by  side  on  an  arbor.  The  cutters  were  ground 
together,  so  as  to  be  sure  they  were  of  equal  diameter,  and  they 
were  ground  on  the  arbor  so  as  to  be  sure  that  the  error  would 
appear  simultaneously  for  both  cutters.  A  block  of  cast  iron 
was  finish-milled  with  these  cutters  in  such  a  way  that  each 
cutter  would  sweep  half  the  width  of  the  block.  The  same 
number  of  marks  appeared  on  both  sides  of  the  block,  and  these 
marks  w-ere  exactly  in  line  with  each  other,  as  might  have  been 
expected.  The  grade  of  linish  was  the  same  for  both  sides.  It 
was  neglected  to  mark  the  two  sides  of  the  casting  to  see  which 
cutter  was  operating. 

After  this  test  all  of  the  teeth  l)ut  one  of  the  two  cutters  were 
ground  lower,  so  as  to  be  out  of  action  entirely,  leaving  only 
one  tooth  of  the  one  cutter  operative.  Another  cut  like  the  tirst 
one  \vas  taken  over  the  same  block,  and  again  the  finish  ap- 
peared the  same  on  both  sides.  There  was  a  difference  of  opin- 
ion between  different  observers  as  to  which  side  was  cut  by  the 
single  tcioth.  By  close  observation,  however,  a  difference  could 
be  detected  when  light  fell  on  the  work  in  a  certain  direction, 
under  which  conditions  one  side  showed  more  gloss  than  the 
other.  Straightness,  flatness  and  smoothness  to  the  touch  were 
exactly  the  same  for  both  sides,  notwithstanding  that  one  cutter 
had  one  tooth  only  and  the  other  fourteen  teeth.  Though  it  is 
not  recommended  here  to  use  cutters  with  one  tooth  only  for 
finishing,  the  foregoing  test  shows  plainly  that  there  is  no  merit 
in  fine  spacing.  Attention  is  again  called  to  the  fact,  that  even 
though  the  finish  on  a  single  piece  might  be  better  with  more 
teeth  in  action,  the  average  finish  for  an  entire  lot  of  pieces 
is  better  with  less  teeth. 

In  further  pursuance  of  the  subject  the  writer  of  the  paper 
has  the  following  comment  to  make  which  may  cause  some 
reflection : 

However  accurately  a  milling  machine  may  be  built,  the  spin- 
dle is  not  exactly  at  right  angles  with  the  table.  The  amount  of 
variation  from  the  right  angle  is  very  small  in  a  properly  built 
machine,  but  some  variation  exists.  Besides,  this  variation  is 
liable  to  become  greater  when  the  machine  wears.  The  result 
is,  that  when  feeding  in  one  direction  the  leading  teeth  of  the 
cutter  dig  deeper  into  the  work,  leaving  the  other  side  of  the 
cutter  entirely  clear,  but  when  feeding  in  the  opposite  direction 
the  opposite  takes  place,  which  make  the  teeth  drag  over  the 
work.  In  order  to  provide  the  teeth  with  clearance,  the  back 
end  of  the  tooth  is  ground  away  at  an  angle  of  three  to  five 
degrees. 

The  paper  included  a  number  of  diagrams  showing  the  rela- 
tive efficiency  of  different  styles  of  mills  for  removing  a  given 
amount  of  metal. 

As  might  be  expected  from  the  importance  of  the  subject,  it 
was  accorded  an  animated  discussion,  and  in  the  main  the  views 
of  the  author  were  agreed  with.  Mr.  Parker  believed  that  the 
cutter  developed  by  Mr.  Dc  Leeitw  possesses  to  a  remarkable 
degree  the  valuable  attribute  of  saving  power,  and  in  certain 
classes  of  work,  such  as  heavy  manufacturing  milling,  it  will  no 
doubt  find  a  field  to  which  its  characteristics  are  most  suited.  In 
regard  to  the  reduction  of  teeth  in  the  new  cutter,  he  said: 

It  is  evident  that  the  new  cutter,  having  so  few  teeth,  produces 
a  hammering  action  on  the  woric  greater  than  that  of  the  stand- 
ard cutter,  because  there  are  not  sufficient  teeth  in  contact  to 
steady  the  action :  and,  unless  the  machine  has  the  rigidity  and 
massiveness  possessed  by  the  heavier  class  of  machines  to  with- 
stand this  pounding  effect,  the  smooth  action,  so  essential  to 
good  milling  practice,  is  not  obtained.  This  undesirable  feature 
was  very  noticeable  on  a  \o.  2  Universal  milling  niachine.  which 
is  essentially  a  tool-room  machine  and  necessarily  of  a  light 
character  to  enable  it  to  be  handled  quickly  and  easily.  The 
pounding  was  so  severe  that  the  tests  had  to  be  suddenly  termi- 
nated, owing  to  the  abusive  action  to  which  the  machine  was 
subjected.  In  another  machine,  somewhat  heavier  than  the  one 
referred  to,  work,  when  using  the  ordinary  cutters,  could  be  held 
in  a  vise  clamped  in  the  usual  w-ay ;  but,  with  the  new  cutters  it 
would  be  pushed  bodily  out  of  the.  vise,  and  auxiliary  means 
fiad  to  be  provided  to  hold  it  in  place.  This  would  indicate  that 
the  new  cutters  would  not  be  suitable  for  that  class  of  work, 
when  for  some  rea.son  it  could  not  be  so  firmly  secured  as  de- 
sired, or  when  great  care  would  have  to  be  exercised  in  clamp- 
ing down  work  to  the  fixture  or  machine  table,  to  prevent 
springing. 

A.  F.  Murray  said  that  Mr.  De  Leeuw's  experiments  were  in 
accord  with  the  theories  which  he  had  been  advocating  for 
several  years;  and  mentioned  that  at  the  Blake  &  Knowles 
Steam  Pump  Works  they  were  continually  re-cutting  old  milling 
cutters  for  the  manufacturing  departments  and  invariably  reduce 
the  number  of  teeth  about  half,  setting  the  mill  deep  enough  to 


cut  out  completely  every  other  tooth.  It  is  his  opinion  that  saw^ 
slotting  and  side  mills,  as  ordinarily  made,  have  too  many  teeth., 
and  also  that  a  large  proportion  of  the  success  obtained  by  thi 
use  of  inserted  tooth  mills  has  been  due  to  the  reduction  in  thi 
number  of  teeth. 

In  concluding  the  discussion  W.  S.  Huson  agreed  with  th- 
author  in  the  following  comment : 

We  get  better  results  in  surface  milling  from  wide-spaced  cut 
ting  edges  than  from  the  usual  close-spaced.  We  have  found  ii 
testing  work  milled  with  cutters  having  many  teeth  that  whei: 
the  cut  was  finished,  say  at  3  p.  m.,  and  tried  with  straight 
edge  and  gages,  it  was  right,  while  the  next  morning  it  wa- 
out.  There  are  two  causes  for  this :  the  peening  effect  of  th> 
cutter,  and  another  which  I  think  is  not  fully  considered,  bui 
which  I  believe  is  borne  out  by  experience,  namely,  that  tht 
teeth  of  a  milling  cutter  punch  or  force  little  particles  of  cuttini^ 
dust  into  the  interstices  or  pores  of  the  iron,  which  finally  re 
spond  to  the  force  exerted  on  them,  and  throw  the  work  out  of 
alignment.  A  cutter  with  fewer  cutting  edges  for  surface  mill- 
ing does  not  give  a  bright  finish,  but  the  product  requires  les- 
subsequent  filing  and  fitting.  It  is  for  this  reason  that  the  ques- 
tion of  milling  cutters  is  paradoxical,  for  in  the  case  of  gear 
cutters  with  many  cutting  edges  we  get  a  smoother  gear  tooth, 
whereas  in  surface  milling  we  get  a  truer  surface  with  fewer 
edges.  I  agree  with  the  paper  that  in  surface  milling  the  fewer 
cutting  edges,  the  more  chip  clearance,  and  hence  the  mon- 
permanent,  if  not  quite  so  smooth,  work  will  give  better  final 
results  than  cutters  with  close-spaced  edges.  The  amount  of 
power  consumed  is  of  little  importance  in  the  final  cost,  if  as  a 
result  of  rapid  machine  output,  manual  labor  must  be  used  to 
make  the  work  acceptable. 

In  all  probability  this  valuable  paper  and  the  discussion  ac- 
corded it  will  have  a  material  bearing  on  the  consideration  of 
the  best  form  of  milling  cutters,  and  any  improvement  in  this 
line  means,  of  course,  a  further  increase  in  the  range  of  work 
now  possible  with  this  important  machine  tool.  As  it  stands 
now,  the  advantage  of  the  milling  machine  over  the  planer  lies 
very  largely  in  its  ability  to  produce,  with  reasonable  accuracy,  a 
large  number  of  duplicate  surfaces,  the  formed  cutter  and  the 
removal  of  personal  error  in  making  of  measurements  by  the 
operator  being  the  factors  that  enable  it  to  produce  these  re- 
sults. After  an  operator,  however,  has  become  skilled  in  its  use 
and  thoroughly  familiar  with  its  every  detail,  he  can  appreciate 
the  great   capabilities  of  this  class  of   machine  tools. 


SPECIAL  FREIGHT  CAR  OF  LARGE  CAPACITY 


Great  difficulty  has  been  experienced  by  the  Westinghouse 
Electric  &  Mfg.  Co.  in  obtaining  cars  that  will  permit  the  ship- 
ping of  large  transformers  completely  assembled.  Although  spe- 
cial cars  have  been  arranged  for  this  purpose  a  recent  order  of 
15  transformers  were  too  large  in  size  and  weight  for  any  of 
the  cars  now  in  existence,  and  it  was  necessary  to  design  and 
have  built  three  cars  with  a  depressed  center  giving  the  mini- 
mum distance  from  floor  to  rail  and  at  the  same  time  a  carry- 
ing capacity  of  150,000  lbs.  concentrated  in  the  center  well. 
These  cars  were  built  by  the  Atlas  Car  &  Mfg.  Co.,  of  Cleve- 
land, the  design  being  the  combined  product  of  the  builders 
and  owners,  it  also  being  submitted  for  approval  to  the  Pennsyl- 
vania Railroad.  They  are  entirely  of  steel,  35  ft,  in  length,  and 
have  a  maximum  capacity  when  loaded  over  the  trucks  as  well 
as  in  the  center  of  205,000  lbs.  The  floor  at  the  center  is  but 
2  ft.  2  in.  above  the  top  of  the  rail,  there  being  a  clearance  of  7 
in.  between  the  bottom  of  the  sills  and  the  rail. 

As  will  be  seen  by  reference  to  the  detailed  drawings,  the 
construction  of  the  car  is  very  simple,  consisting  of  four  longi- 
tudinal girders,  the  center  ones  continuous  between  bolsters  and 
the  side  ones  continuous  for  the  full  length  of  the  car.  These 
longitudinals  are  connected  and  stiffened  by  numerous  dia- 
phragms and  the  bolster,  which  is  of  very  heavy  but  simple 
construction. 

One-half  inch  plate  is  used  in  the  web  of  all  the  longitudinals, 
being  cut  to  the  shape  and  size  shown  in  the  side  elevation  of 
the  car.  The  two  center  girders  have  two  6  x  4  x  ^  in.  angles 
top  and  bottom,  with  a  16  x  i  in.  top  and  bottom  cover  plate. 
These  cover  plates  are  carried  continuous  between  bolsters  at 
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he  top  rail  and  nearly  to  the  top  of  the  inclined  section  at  the 
lOttom.  The  side  girders  are  the  same  with  the  exception  that 
.:  4x4x?/^  in.  angle  is  substituted  for  one  of  the  6x4x^  in. 
.angles  at  the  bottom  and  the  cover  plate  is  but  12%  in.  wide  on 
rhe  bottom.  The  diaphragms  are  all  14  in.  plate  with  4  x  3  x  ^ 
in.  angles  and  are  located  as  shown  in  the  illustration.  At.  the 
bolster  the  construction  consists  of  two  14  in.  web  plates  formed 


in.  cylinder.    This  will  brake  85  per  cent,  of  the  light  weight  of 
the  car  with  an  8  to  i  reduction. 


R.^piD   Growth    of    Steel   Cars. — According  to    authentic   re- 
ports there  were  in  use  in  this  country  on  December  31,   1910, 


STEEL    C.\R    OF     205,000    LBS.     C.^PACITY. 


to  proper  shape  and  spaced  6  in.  apart  and  four  4  x  4  x  ^  in. 
angles  with  a  y^  in.  cover  plate  at  the  bottom  and  a  ^4  in.  plate 
at  the  top.  I-beam  separators  are  framed  vertically  between  the 
web  plates  at  the  connection  with  the  center  sills  and  extra 
heavy  angles  are  used  for  connecting  the  bolsters  with  the  con- 
tinuous side  sills.  The  end  sill  is  formed  of  li  in.  plate  with 
4  x  3  X  ^  in.  angles,  as  shown.  A  J4  •"•  plate  covers  the  entire 
top  of  the  car,  having  countersunk  rivets  wherever  necessary 

Special  trucks  with  6xii  in.  journals  have  been  designed 
following  the  M.  C.  B.  requirements  in  every  particular.  The 
wheels  are  33  in.  in  diameter,  of  rolled  .steel,  and  weigh  approxi- 
mately 750  lbs.  The  total  weight  of  the  car  is  53,000  lbs.,  and 
it  is  provided  with  Westinghouse  type  S.  brake  having  a  12x12 


54,609  passenger  c^irs  of  which  2,927,  or  5.3  per  cent.,  were  of 
all-steel  construction.  Besides  the  latter  there  were  1,481  or  2.7 
per  cent,  built  with  steel  underframes.  The  rapid  growth  of 
the  all-sleel  passenger  equipment  is  best  understood  when  it  is 
known  that  of  the  2,000  passenger  cars  ordered  in  1909,  about  24 
per  cent,  were  of  steel  construction  and  21  per  cent,  were  built 
with  steel  underframes,  and  in  1910  there  were  3,783  new  cars 
acquired,  of  which  63  per  cent,  were  all  steel  and  14  per  cent, 
were  of  steel  underframe  construction.  This  shows  a  rapid 
growth  in  sentiment  for  the  steel  car.  This  fact  is  emphasized 
by  the  statistics  which  show  that  at  the  close  of  1908  only  four- 
lifths  of  one  per  cent,  of  all  the  passenger  equipment  was  of  all- 
steel  construction. 
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it    i>  )il;riii   ili;it   tlic   >i>acm}4  ni  tin.'   iiitli   can   liixc   iio  I't'fcct  on 

tile  distance  hctuvi'ii  tlicni  an<l,  tlKTiturc,  on  tlic  .uradc  of  lini.sli, 

ij'i^o  tt.-'t  this— till  liirtlur.  two  cutters  of  the  same  sj/e  exactly 

Vtt'erc  placed  side  by  side  on  an  arbor.      I  Ix'  cutters  were  i;rouii(l 

'■■  ttigether,  so  as  to  be  siirt-  tliey  were  of  eijual  diameter,  and  tliev 

were  gr<niiid  «»n  the  arbor  >o  as  to  be  sure  tliat  the  error  wouM 

appear    ■>inmbaiieotisly    for   both    cutter>.      A    block    of    ca>t    iron 

was    tini>h  nnlted    with    tht-se    cutters    iti    such    a    wa>    that    each 

cuttcT    would    sweep    half    the    wi<hh    of    the    block.       liie    same 

nmubt^T  of  marks  ap)»eared on  both  -ide-  of  tlie  block,  and  tliese 

marks- were-  exactly  ill  line  with  cacli  other,  as  miuht  have  been 

■•.expecteil.     1  he  grade  of  linish  was  the  s;uiie   for  both  sides.     It 

.  was  nvijFecfvd  to  murk-llKMWo  sides. of  the  castnii;  to  -ee  wiiich 

Cutter  wax  tkpiTatinjf.,-"-s  ■ 

;^  ;.V,rter  ibi'-  iesf\jdl;<vf  the  teith  Init  one  of  the  two  cntter>  were 

"-rgroiuid   tower.  St ».;M/:t o  be  out  of   action   entirely,   leavini^   only 

plH- it<M4ll..trf  tl{e, roiie"^^^^^  Another  ciit  like  the  lirst 

'tjiu-    \\:ts'  takeii.   ovci?,  the    sniuc   block.    ;nid    au.uti    the    rmi-h    ap 

.;;i)Vutre<l  the  safiie  i»ii  both  >i<lcs.     There  was  .i  dittereiice  of  opin- 

r  k>ube;t\v ecu  dit'fererit  observers  as  til  uhicli   >ide  was  cut  liy  the 

siilyTe  ti'otji.     liy  close  iibservaiioii,  however,  a   difference  could 

be   detected  vvheti    li.uht    fell   on   the   work    in   a   certain   direction. 

nfider    whicii   coildilifMis   <ine    sitle    slmwed   nii-re   yloss   tiiaii    tlie 

iaiar.     i^trniijhthess.  JlatiKss  and  sni'>othncss  to  the  touch  were 

csacily  the  ?;ii»ve   forltfUli  sides,  notwitlistandinij  that  i>ne  cutter 

.  had  Qtie  tiioUi  iinly  and  the  other  fourteen  teeth.     Thon!.:h   it   is 

'hot    recouimendcd   here    to   use   cutters   with   one    toutli    i.nl\    for 

riiiishini:.  the   forc'^oiiiii  test  shows  plainly  th.ii   there  i^  in.  merit 

in  tine  -iiaciny.     .\tteutioii  i^  ai;ain  calU'<l  to  the   fact,  that  even 

though,  the  tiiridi  on   a  sin.tile.piecc   miyht  be  better   with   more 

;Aeeth  *tx  actif>h>  the:  ticTraf/i'   tinfsh ,  ft»t"  an   entire   lot    nf   pieces 

is  better  Avith  less  teeth.  ^  ' 

In    further  imrsuauce   of -^hc   sti.bji?et  tlie   u  ritcf  of  the  paper 
ha*   the    foifirtviMg   cotnnuiit    to  make  whicli    may    cause    .some 
•rcflecii<:>«i,' ;-■■■.■%:■■    ■•■^  .  -^     .  !'   .'.■        ,^. 

HoWevi-T  jicHtrately  a  nnllinfr  machine  may  be  bnili.  the  spin- 

•<1K'  is  not  exactly  at  ri.udit  aniile-  witii  the  table.     The  amount  of 

'variation    from  tlie  r'.~ht   an.ule  is   very   <niall    in   a  properly  built 

tnnehine,    I'Ut    >ome    variation    ixi-ts.       Ilesides.    ilii^    variation    is 

li.'ihle   to  become  '.y real er When   the   niachine   wi:ir-.      I  lie   re<idt 

is,   that   when    feedini.;    in   oiu'   direction   the  leadinir   teetli    of   the 

•Ktttter  dig   deeper  nito  the   work,  kavinji   the   other   side   of  the 

■ciltter  entirely  clear,  but    when   feeilintr  in  the  ojiposite  direction 

.^hc   t»pposite  takes  T'lace.    which   make    the    teeth    drag    over   tlie 

Wi>rk.      hi   order  to  ]>ro\i(K'   the   teeth    with   cle;irance,   the   back 

^nd    of    the    tooth    is    ttronnd   ;iw;iy    at    an    ;nigle    of   three   to    li\e 

de!.;rees.'. 

The  paper  ineluded  a   number   \<i   diagram^   sliowini;   the   rela- 

.;tlVe  cfticieticy  of  (lifferent  styles  of  mills   for  removing  a  given 

'■;»Tii6tJht  .oi  metal.    ■      ■'■■'-i:^:  ^.^■^;■^•/■■/^■•■^>^.'^^v;;;,;■,■/.:^•■.,-' ••S-T-  -;"j 

•-."A^'i  "light  be  exiiected  from  the  iiTipf>rtahce  of  the  subject,  it 

■■.wa;s  accor<lvd  an  animated  fliscussion,  and  in  the  main  the  view» 

■.bjf  the. ailthor.  vC-erif' agreed   wuh.      .\Ir.    I'arker   believed    tli;it   the 

Ctrtfter developed   bvMr.    I  )e    Leeuw    possesses   to   a    remarkable 

.<j5egfee    the    valuable    attribute    of    saving    power.    :ind    in    certain 

.cfctsses  fif  work,  such  as  heavy  mannfacturing  milling,  it  will  no 

.doubt  fin<l  a  lield  to  which  its  characieri-tics  are  most  -nited.     In 

regard  to  the  rediictir»ii  of  teeth  in  the  new  cutter,  he  ^ajd  : 

It  is  evident  that  the  new  cutter,  having  so  few  teeili.  i)roduces 
a  hanmiering  action  on  the  work  greater  than  that  of  the  stand- 
ard cuitt  r.  because  there  are  not  sut'ticient  teeth  in  contact  to 
steady  the  action  :  and.  unless  the  machine  has  tiie  rigidity  and 
riiassi\ei!es.s  ))os>issed  by  the  heavier  cl.'iss  of  machines  to  with 
.stanti  this  pounding  elfect.  the  smooth  action,  so  essential  to 
g<ji<'><r milling  practice,  is  noi  (■btained.  This  nmlesirable  featnre 
was  very  iiotice.able  on  u  No.  _>  ITiiversal  milling  machine,  wiiich 
is  essentially  a  to<d-roo:n  niachiiu'  and  necessarily  of  a  lit;lit 
character  to  enable  it  to  be  h:indled  ((uickly  and  e.'isily.  The 
pounding  w;is  '.o  severe  that  the  tests  had  to  be  siidiKnly  termi- 
nated.nwiiig  to  the  abusivi-  .action  to  which  the  inacliiiie  w;is 
subjected.  In  anotlur  machine,  somewhat  heavier  than  tlie  one 
referred  to,  \vnrk,\vhen  using  the  ordinary  cutters,  could  be  In  Id 
in  a  vise  clampe<l  in  the  usual  way :  but.  with  tl'C  new  cutters  it 
Mould  lie  pushed  bodily  out  of  the.  vise,  and  auxiliary  means 
had  to  be  provi<led  to  hf>ld  it  in  iilace.  This  would  indicate  that 
the   new    cutters   would    not    Ik    suitable    for  that   class   of    work, 

:  when  for  some  reason  it  could  not  be  so  tirmly  secnre<l  as  de- 
sired, or  when  great  care  would  have  ti>  be  exercised  in  damp 

'inji  ftovtn  work  to  the  fixture  or  iu.'<cliine  table,  to  prevent 
springing. 

'A.  F.  .Murray  s.iid  th.it  Mr.  I)e  l.eeuw's  c.\])eriments  were  in 
acconl  with  the  tlu-firies  which  he  had  been  advricating  for 
several  vears:  and  mentioned  that  at  the  Pdake  &  Knowles 
Steam  Pump  Works  they  were  continually  re-cutting  old  milling 
cutters  for  the  manufacturing  <Iepartments  and  invariably  reduce 
the  number  of  teeth  al>out  half,  setting  the  mill  deep  enough  to 


cut  out  completely  every  other  tooth.  It  is  his  opinion  that  saw 
slotting  and  side  .mills,  as  ordinarily  made,  have  too  many  tceti 
and  also  tliat  a  Large  jtroportion  ni  the  success  obtained  j>y  il 
Use  (if  inserted  tonih  mills  has  been  due  tij  the  reduction  in  t! 
number  of   teeth. 

In    concluding    the    disj.-ussii m    \\ .    S.    liusoii   agreed   with  tli 
.'intlior   in    the    following   coninienl;'.-.;  ;  ■'■'■■«^':>';v  'V^.'.v^.•^^#■V '.•".' 

We  get  belter  r.sults  in  surface  milling  from  wide-spaced  cii 
ting  edges  tiian   from  the  usual  close-spaced.     We  li.ave  found  ; 
testing   wiirk   inilleil   with   cullers  having   many   teeth   that   wlie 
the   cut    was    linislieil,    say    at   .^    p.    .\i..   and   tried    with   straigli; 
edge    and    g.ages,    it    was    rn^lit.    wIiiK    the   next    morning    it    \va.- 
out.       riuTe   are   twii  causes    for   tliis  :    tlie   jieening   et'fect    of   thi 
cutter,   and   another   wiiich    1    tliink   is   not    fully   considered,   bu' 
wiiich    I    believe    is    borne    out    by    exiarieiice.    namelv .    that    tl. 
teeth  of  a  milling  cutler  jiunch  or  force  little  particles  of  cuttiii. 
dust   rnlo  the  interstices  Or  pores  of  the  iron,  which    linally  rr 
-lioiid  to  the  force  exerted  <m  them,  and  throw  the  work  out  o; 
alignment.     .\.  cutter  with  fewer  cutltng  edges  for  surf.-ie-e  milt' 
ing   lioes   not   give   a  bright   rrhish.   but    the   product    reipiires   les^' 
subsequent  lihng  and  lilting.     It  is  for  il.is  reason  tlial  the  qnes- 
tion    of   millinii    cutters   is   parado^icrd,    for   in   the   case   of   gear 
cutters  with  many  cutting  edges  we  get  a  smoother  gear  todtb. 
whereas   in   surface   milling  we  get  a   truer   surface   with   fcwej 
edges.     I  .agree  with  the  paper  that  in  sui^face  milling  the  fewer 
cutting    edges,    the    more    ciiip    clearance,    and    Iieiice    the   more; 
perm.inent.   if   not  rp:ite  so   smootli.    work   will   give  better   final 
results   than    cutters    with    close-space<l   edges.      The    aniomit   of; 
]iower  consumed  is  of  little  importance  in  the  fmal  cost,  if  as^-a' 
re.Milt   of   rajiid  machine  output,,  manual  labor  must  be   usctl  to. 
make  the  work  accejitable.  ':.■:','''.'■:■■:'/■■     ?   •••'   .~   V  :''■'• 'v;V' 

In  ;dl  probability  this  valuable  paper  and  the  discussion  Ac-'. 
Corded  it  will  li.ive  a  material  bearing  on  the  consideration  of. 
the  best  form  of  milling  cutters,  and  any  improvement  in  thi-* 
line  means,  of  course,  a  further  increase  in  the  range  of  work' 
niiw  possible  with  thi<  important  machine  too].  As  it  stands 
now.  the  adv.intage  <if  the  milling  machine  over  the  planer  lies 
very  I.iruelv  in  its  ability  to  produce,  with  reasonable  accnrae'y.  .a. 
large  number  of  duplicate  surfaces,  the  formed  cutter  :md  the 
removal  of  personal  error  in  making  of  measurements  byi  the 
operator  being  the  factors  that  enable  it  to  produce  these  re- 
siilis.  .\fter  :in  operator,  however,  has  become  skilled  in  its  u.sc 
and  thorougiilv  familiar  with  its  every  detail,  he  can  appreciate 
the  great    c.aiiabilities  of  this  class  of   macliiiie   tools. 


SPECIAL  FREIGHT  CAR  OF  LARGE  CAPACITY 


(ireat    diftlculty    has    been    experienced    by    fhe    WestinghouSt 
lllectric  v\:   .Mfg.  Co.  in  obtaining  cars  that  will  permit  the  ship 
imi'..;  I  if  large  transformers  completely  assembled.     Although  spe- 
cial cars  have  been  arranged  for  this  purpose  a  recent  order  of 
15  trans fornurs  were   too   large  in   size  and  weight    for  any   of 
the  cars  now   in   existence,  and   it  was   necessary  to  design  and 
have   liuilt   tiiree   cars  with   a  depressed  center  giving  the   mini 
mum  distance   from  floor  to  rail  and  at  the  same  time  a  carry 
ing    capacity    of    i50,ocxi    lbs.    concentrated    in    the    center    well. 
These  cars  were  built  by  the  Atlas  Car  &  Mfg.  Co.,  of  Cleve- 
land,   the    ilesiyn    being   the    combined    product    of    the   builders 
.md  owners,  it  also  being  submitted  for  apjiroval  to  the  Pennsyl 
vania  R.ailro.ad.      They  are  entirely  of  steel.  35  ft.  in  length,  and 
li.ive   a  m.iximum  capacity  when    loaded  over  the   trucks  as  well 
as  in  the  center  of  jo5.<kx)  lbs.      The  floor  at  the  center  is  but 
2  ft.  2  in.  .abov,'  the  top  of  the  rail,  there  biing  a  clearance  of  .7. 
in.   lntween    ilie  bottom  of  the   sills   and  the   rail.  '  '  '"•''; 

.\s  will  be  seen  by  reference  to  the  detailed  drawings,  the 
construction  of  the  car  is  very  simjjle,  consisting  of  four  longi- 
tiulinal  yirders.  the  center  ones  continuous  between  boKsters  and 
the  side  ones  continuous  for  the  full  length  of  the  car.  These 
longitudinals  .are  connected  and  stiffened  by  numerous  dia- 
phragms a!id  the  bolster,  which  is  of  very  heavy  but  simple 
construction.  '''-':    • 

One-Ii.df  inch  plate  is  used  in  the  web  of  all  the  longitudinals, 
being  cut  to  tlie  shape  and  si;;e  shown  in  the  side  elevati<ir  of 
the  car.  The  two  center  girders  have  two  6x4  x'/  in.  angles 
t<ip  and  l)ottom.  with  a  16  .x  r  in.  top  and  bottom  cover  plate. 
These  cover  plates  are  carried  continuous  between  bolsters   at 


"»cTorER,  ion. 
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If  top  r;iil  and  luarly  to  tlic  top  of  tin.-  iiK-liiied  section  ai  the 
ottom.  The  side  girders  are  the  same  witli  tlic  exception  tliat 
4x4x1/2  in.  angle  is  snl)stitiit(.d  for  one  of  the  6  x  4  x  J^  i  in. 
ngles  at  the  bottom  and  tiie  cover  plate  is  but  12I4  •"•  wide  on 
he  bottom.  The  diajjliragms  are  all  '4  in.  plate  with  4X3x?8 
tv  angles  and  are  located  as  shown  in  the  iihistration.  At.  the  . 
;hplster  the  construction  consists  of  two  '..  in.  wil>  plates  formed 


in.  cylinder,    Tliis  will  brake  85  per  cent,  ^t  die  li^ibt  vveigbt  of 
the  car  with  an  8  to  i  reduction.  '^-'    . /.:■  v^^^''..^.:,         .'^ 


:^RAJ•ll)lG^M^^vttt^6F  ;StEkL  CARs.--A!C*0rcling  to  aiitbeiuic  re- 
ports thereiweffi  in.  use  ;in  tbis  coimtrv  oir  |Xv«;nd»er  Jl,.  1910, 


STKkt.    CXK    r»F:   30^/TO(>    liiss;'  .*?Ap.\CtTY 


10   proper   shape  and   spaced  fi  in.  apart  and   four  4  x  4  \ -^s   in. 
angles  with  a   '_•  in.  cover  ])late  at  tlie  bottom  and  a   '}  in.  plate 
•••  _  A*t  theiop.     l-laam  sejjarators  arc  framed  vertii-ally  belwrctv  the, 
,;,.';  web   plates   at    the   connection    with    the   center    sills   and   extra 
"heavy  anjiles  are  used  for  comiecting  tlic  bolsters  with  the  ct>n- 
.  .tinuous  sifle  sills,      iiic  end  sill  is   formed  of  'jinplate  with 
.;;:  ,4x3x^8  in.  angles,  as  shown.    A.'-^  i'l-.pl^i**  <^6v«rs  tin    entire 
"j-^  top  of  the  car.  having  countersimV  rivets  wherever  necessary 
,'.•.:    .Special    trucks    witii    6xii    in.    journals    have    l>een    designee! 
.-.V  fo'lbiwing  the   .M.  C.  B.  requirements  ill  every  particular.     The 
■"  ,Wheels  are  X^  '"•  i"  diameter,  of  rolled  steel.  an<l  weigh  approxi 
'wately  750  1I)S.     The  total  weight  of  the  car  is  5.^000  lbs..  an<! 
":<■  it  is  provided  with  Westinghouse  type  S.  brake  having  a  !2x  u 


54.!)!H^  pasieiVger  cars  oi*  whi  "li  :?.q_'7,  or  3.,?  jyei  cent.,  were  of 
a!l->teel  construction.  iK->ides  the  latter  ther*.-  were  f.4^^l  <,>r  j.~ 
per  Cjent.  built  with,  steel  miderfraraes.  The  rapid  jir«>wth  of 
tlie  all-steel  passenger  ei(uiinnetn  is  be>t  understo<iKl  when  it  is 
knuun  that  of  the  j,<k)o  ]>a^senger  cars  <.r<lered  in  HXkj,  about  J4 
per  cent. Were  of  steel  const nicli<m  and  .Jt  per  cent,  were  built 
with  steel  un(ler frames,  aiwl  in  i^io  therev«verc3;78^  new;  cars 
aciptired.  of  which  6,Vper  eent.  Were  all  stvel  and  14  P*-"''  cent, 
were  of  steel  uiKlerfranie  construction.  This  >ho\\s  a  r.'pid 
growth  in  sentitnent  (dr  the  steel  cat;';'  Tin&  f Jic*  ' *  enipliasized 
by  the  statisticsvvbich  show  that  at  the  close  of  i^oK  only  four- 
lifths  4if  one  per  cent,  of  all  the  i>as»eMg:cr  e4|U4>|n«^t:vv:u>  of  4)^^^ 
steel  construct  iotu:;, '     '■]■  -■'■    ;J  '; ,  '  ''^'  ■.•'?•'     j    r''"^-:'-'] 
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A    year    ago    we    started    publishing    in    each    issue    a    lis 
of  headings  of  the  important  articles  in  that  number,  arrange< 
to  be  conveniently  clipped  and  pasted  on  the  card  index  card 
of  those  of  our  subscribers  who  made  a  practice  of  keeping 
complete  card  index.     We  also  felt  that  these  convenient  head 
ings  might  influence  some  of  the  younger  men  to  start  the  habi 
of   maintaining  a   complete   card    index   of   the   more   importan! 
articles  in  the  various  technical  journals.     These   headings  cus- 
tomarily   required    the    space    of    about    one    page,    the    use   ot 
which  for  this  purpose  could  only  be  justified  by  the  assuranc> 
that    they    were    accomplishing    the    results    desired    and    wer' 
being  appreciated  and  used. 

After  six  months  trial  we  decided,  by  discontinuing  the  prac 
tice,  to  determine  to  what  extent  these  headings  were  being 
used  and  how  important  they  were  considered  by  our  sub- 
scribers, knowing  that  such  action  would  immediately  bring  a 
remonstrance  from  those  who  bad  found  them  valuable.  We 
did  receive  objections  from  a  number  of  subscribers  and  have 
continued  to  receive  them  for  the  past  six  months,  but  hardly 
in  sufficient  numbers  to  make  us  feel  fully  justified  in  reviving 
this  section.  Feeling  that  possibly  some  of  our  readers  have 
objected  to  the  discontinuance  of  these  convenient  headings, 
but  have  not  felt  strongly  enough  to  register  a  kick,  we  ar;;  in 
some  doubt  in  the  matter  and  would  be  very  glad  indeed  to 
obtain  an  expression  of  opinion  from  all  who  feel  that  this 
section  should  or  should  not  be  revived.  The  editors  believe 
that  these  headings  should  be  of  value,  but  as  we  are  publishing 
a  paper  for  the  reader,  the  matter  is  entirely  in  your  hands  for 
decision,  and  we  would  like  to  hear  from  vou. 


THE  TRIUMPH  OF  THE  MACHINE  TOOL 


The  remarkable  development  to  which  the  modern  machine 
tool  has  been  brought  is  not,  as  many  imagine,  the  result  of  any 
random  growth.  On  the  contrary,  each  type  of  to-day  repre- 
sents the  culmination  of  years  of  experiments  and  patient  re- 
sc.-irch,  and  of  a  character  so  elaborate  as  to  be  almost  unbe- 
lievalile.  .V  certain  machine  tool  builder,  now  deservedly  promi- 
nent in  the  mechanical  world,  worked  for  over  fifteen  years  in 
perfecting  a  heavy  duty  latlie  through  which  its  range  of  effi- 
ciency became  easily  doul)lcd,  although  but  20  per  cent,  has 
been  added  to  its  original  cost.  Similar  instances  are  plentiful, 
and  are  extremely  interesting  as  illustrative  of  the  potent  in- 
fluence of  competition  in  husniess. 

There  is  litttle  doubt  but  that  the  machine  tool  builders  of 
the  United  States  have  been  foremost  in  this  movement.  Within 
the  period  previously  referred  to,  fifteen  years,  driving  powers 
have  increased  in  some  instances  .300  per  cent.,  while  weights 
have  increased  say  by  100  per  cent,  at  least.  The  cost  of  ex- 
perimenting before  this  revolution  could  be  brought  about  has 
been  very  great.  Recently  a  firm  iriaking  milling  machines 
spent  over  $25,000  in  thoroughly  testing  one  size  of  machine 
which  they  were  placing  on  the  market.  The  day  appears  to 
be  on  the  wane  when  a  machine  tool  builder  can  make  any  wide 
range,  or  various  types  of  tools  as  the  rapid  strides  in  design 
and  re-design  would  impose  costs  necessarily  prohibitive.  It  is 
for  this  reason  that  specialization  is  now  so  prominent  in  this 
important  industry,  the  range  noticeable  in  the  instance  of  sev- 
eral  firms  not  being  over  two  lines  of   machines. 

The  mechanical  changes  which  have  been  made  may  be  briefly 
summarized  as  a  material  strengthening  of  the  old  standard  de 
signs   to   secure   rapidity  of  production   and   obtain   accurate   re 
suits    with    high-speed    steels,    and    in    the    introduction    of   new 
features  in  both  general   and  detail  design  to  enable  operators 
to  produce  rapidly  with  lessened  physical  and  mental  strain 
•  A    prominent    feature    in    modern    machine    tool    designing    is 
one  never  loverlooked ;  the  convenience  of  the  machine   for  the 
operator.      Probably   the   most   pronounced   feature   in   this   con- 
nection i:-  the  means  of  changing  the  driving  speeds  and  rates 
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if  feeds.  The  usual  method  of  a  stepped  cone  is  disappearing, 
md  its  place  is  being  taken  by  gear  boxes  of  variable-speed 
.notors.  Changing  by  gears  is  usually  arranged  to  the  medium 
,ize  machine  tools,  and  variable  speed  motors  to  the  larger  ma- 
chines. The  introduction  of  nearly  perfect  gear  cutting  ma- 
chines and  the  use  of  hardened  steel  gears,  with  practically  per- 
fect continuous  lubrication,  have  made  the  operation  of  the 
■4ear  boxes  practically  noiseless. 

The  results  of  these  changes  have  meant  that  not  only  can 
manufacturing  costs  be  materially  reduced,  but  more  satisfaction 
is  given  to  the  workman.  Speeding  up  a  slow  operator  on  a 
>low  machine  generally  leads  to  friction,  whereas  on  a  tool  de- 
signed with  convenient  motions  an  operator  soon  becomes  in- 
terested in  obtaining  a  rapid  production. 

As  the  machine  tool  designer  has  responded  to  the  call  for 
accuracy,  there  is  now  no  longer  any  excuse  for  shop  practice 
not  providing  correct  work,  and  it  is  of  course  an  admitted 
fact  that  accuracy  is  now  possible  and  insisted  on  to  a  degree 
unknown  only  a  decade  ago.  The  American  machine  tool  as  it 
stands  to-day  is  a  monument  to  the  patience,  experience  and 
ingenuity  of  its  makers,  and  who  are  yet  unceasingly  striving 
toward  further  perfection. 


THE  MOUNTAIN  TYPE  LOCOMOTIVE 


What  a  successful  stoker  means  in  locomotive  design  and 
train  operation  is  well  indicated  by  the  new  locomotives  recently 
completed  by  the  American  Locomotive  Company  and  put  into 
service  on  the  Chesapeake  &  Ohio  R  lilway,  which  have  been 
christened  the  "mountain"  type.  These  locomotives  have  been 
(k-lilx'rately  designed  to  perform  a  service  which  practically  re- 
quires the  successful  operation  of  a  locomotive  stoker  and  the 
accepting  of  the  design  by  the  railroad  is  the  best  evidence  pre- 
sented so  far  that  the  stokers  have  reached  the  stage  where 
confidence  can  be  placed   in  tl.eir  reliability. 

A  Pacific  type  locomotive,  having  a  total  weight  of  ji6,ooo 
11)S.  and  a  tractive  eflfort  of  32,000  lbs.,  is,  even  in  these  days, 
considered  a  large  locomotive,  and  when  there  is  presented  the 
design  of  a  simple  engine  which  will  easily  do  the  work  of 
two  of  these,  a  feeling  somewhat  akin  to  doul)t  is  aroused,  but 
the  facts  are  present  in  this  case  and  the  locomotives  are  ac- 
tually handling  12  cars  on  a  schedule  and  over  a  division  v.iiere 
the  Pacific  types  have  been  handling  only  six  cars.  What  this 
means  to  the  operating  department,  of  course,  is  easily  conjec- 
tured and  it  is  to  be  hoped  that  the  men  who  have  worked  so 
long  and  conscientiously  in  developing  the  stoker  are  given 
the  credit  which  they  deserve,  together  with  the  designers  of 
the  machine  itself  and  the  offtcers  of  the  motive  power  depart- 
ment   for   making   such    results   possible. 

In  addition  to  its  enormous  power  and  its  position  as  the 
largest  simple  locomotive  in  the  world  there  are  a  number  of 
other  features  in  the  design  which  make  it  of  decided  interest. 
Possibly  the  most  prominent  of  these  is  the  screw  reverse  gear, 
this  being  the  first  time  this  arrangement  has  been  used  in  regu- 
lar service  in  this  country,  although  tlie  American  Locomotive 
Company  applied  it  experimentally  some  time  ago.  The  gear 
as  arranged  in  this  case  takes  but  about  six  seconds  for  a  com- 
plete reversal  and  it  is  stated  that  after  becoming  acquainted 
with  it  the  enginemen  recognize  its  evident  advantages  and  favor 
it.  Because  of  its  extreme  simplicity  and  positiveness  of  action 
it  is  probable  that  this  type  of  gear  now.  once  having  broken  the 
ice,  will  be  used  to  a  considerable  extent  on  future  heavy  loco- 
motives. 

There  have  been  cases  where  double  heading  of  important 
trains  has  been  resorted  to,  particularly  in  cold  weather  when 
one  of  the  locomotives  had  ample  power  to  handle  the  train 
alone,  because  of  the  impossibility  of  it  going  the  full  division 
without  stopping  to  empty  the  ash  pan.  It  is  comparatively  easy 
to  figure  from  the  quality  of  coal  what  the  limits  of  continuous 
service  are  for  a  certain  locomotive  operating  under  any  speci- 
fied conditions.  In  the  case  of  these  mountian  types  which  do 
the   work  and  burn  the  coal  of  two   Pacific  type  locomotives  it 


would  be  readily  apparent  that  they  of  necessity  must  have  an 
ash  pan  of  practically  double  the  size  if  they  are  to  run  for  the 
same  distance.  The  designers  have  solved  this  question,  how- 
ever, apparently  in  a  ver\-  satisfactory  manner  and  have  applied 
to  this  locomotive  a  pan  having  83  cu.  ft.  capacity,  arranged  in 
six  hoppers,  four  of   which  are  outside  the  frames. 


THE  PHILOSOPHY  OF  SHOP  MISTAKES 


Human  fallability  to  err  is  prominent  in  practically  every 
walk  of  life,  and  those  in  railroad  service,  despite  the  volumi- 
nous rules  laid  down  for  their  guidance  and  their  own  charac- 
teristic loyalty  and  high  sense  of  duty,  are  by  no  means  exempt. 
Blunders  are  committed  from  the  highest  in  supervising  capac- 
ity to  the  lowest.  For  many  of  them  no  explanation  can  be 
given.  They  are  so  inexplicable  in.  view  of  the  knowledge  and 
experience  known  to  be  possessed  bj-  the  person  at  fault  that 
in  the  large  majority  of  instances  they  are  either  condoned  or 
forgiven.;.r_  ••- '-^tr/-^:  ::■•■:..■,    ;■,'    ;;■,.!.:  ^.'^"-;;- 

If  those  in  amhoi4ty  are  thus  at  tiines  remiss  it  is  but  natural 
to  assume  that  the  rank  and  file,  through  probably  a  lessened 
sense  of  responsibility  would  be  even  more  so,  but  singularly 
enough  the  reverse  is  the  case.  It  is  really  astonishing  to  note 
the  immunity  from  mistakes  which  prevails  in  the  conduct  of 
any  railroad  shop.  When  a  man  has  been  guilty  of  such  it 
becomes  a  lurid  light  of  warning  whenever  a  job  comes  along 
wherein  a  similar  error  might  be  possible.  The  original  blun- 
der is  never  forgotten,  and  it  is  certainly  a  fact  that  no  me- 
chanic will  commit  the  same  error  twice.  There  is  nothing  a 
man  who  has  regard  for  his  reputation  dreads  more  than  the 
discovery  of  blunders  in  his  own  work  or  in  that  of  a  depart- 
ment of  which  he  is  in  charge.  The  feeling  begotten  is  one  of 
chagrin,  as  though  some  status  were  lost,  and  the  majority 
of  errors  look  so  silly  when  discovered  that  they  cause  their 
perpetrator   to    feel   very   small. 

Generally  a  man's  position  is  not  imperiled  by  an  occasional 
mistake,  even  though  it  be  a  big  one,  and  little,  as  a  rule,  is  said 
about  incipient  errors  discovered  in  the  progress  of  work  in 
any  one  department,  but  when  the  work  is  cleared  out  into 
another  shop  and  the  knowledge  of  errors  become  tiie  public 
property  of  the  shop,  the  thing  wejirs  a  <lififerent  aspect.  The 
first  thought  of  the  foreman,  who  is  rightly  held  responsible 
for  all  that  occurs  in  his  shop,  is  how  will  his  employers  regard 
the  matter?  Especially  is  this  so  when  two  or  three  mistakes 
follow  in  rapid  succession.  It  matters  little  how  many  hun- 
dreds of  errors  he  has  detected  and  prevented  in  the  face  of 
the  one  or  two  that  unfortunately  pass  his  keen  scrutiny.  A 
single  blunder  overshadows  ninety-nine  good  works,  and, 
though  condoned,  he  feels  that  it.  stands  for  a  long  time  a  black 
mark  against  him.     '■:'   .;  j  r;    ;     :  v.-    ^; 

There  is  a  great  difference  in  managers  in  their  treatment  of 
men  who  have  blundered.  Broad  views  are  taken  as  a  rule. 
Some  do  not  utter  any  reproach  to  a  trusty  and  well-tried  man. 
but  simply  discuss  the  best  methods  of  repairing  the  error. 
Some  lose  their  temper  momentarily,  but  forget  afterwards, 
while  some  draw  a  long  face  and  utter  the  obvious  truism  that 
it  is  a  serious  matter,  and  that  the  workman  who  did  it 
should  be  discharged.  This  latter  procedure,  however,  is  seldom 
in  evidence,  as  from  what  has  been  said  it  is  appreciated  that 
the  compunction  of  the  offender  w'ill  serve  as  an  adequate 
punishment.  -  v'>^h.}:v>  ■/:; 

In  a  general  or  average  sense  all  blunders  are  preventable, 
and  yet  a  certain  percentage  is  made  in  every  shop  during  a 
year  and  always  will  be.  The  lesson  taught  by  them  is  the 
same  which  all  have  to  learn  in  the  conduct  of  life.  No  one 
is  exempt  from  mistakes,  but  these  become  danger  signals  to 
prevent  or  lessen  the  recurrence  of  like  errors. 

It  is  the  everlasting  tribute  to  the  American  railroad  or  shop 
man  that  he  appreciates  this  lesson,  and  while  bitter  at  the  time 
every  mistake  has  its  corrective  value  as  an  insurance  against 
repetition. 
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SOME  NEW  JIGS  AND  METHODS 


CHICAGO   &   NORTH-WESTERN  RY. 


The  Chicago  and  North-Western  Ry.  has  of  late  developed 
•'.any  ingenious  labor-saving  devices  in  connection  with  shop 
■>'.ork  which  are  entitled  to  particular  consideration.  While 
-ome  of  these  may  not  be  generally  applicable,  ihey  are  still  of 
•ufficient  interest  to  be  briefly  described  and  illustrated  for 
whatever  value  each  may  have  to  those  who  arc  combating  the 
jiroblem  which   each   represents. 

Prominent  among  those  herein  illustrated  which  have  been 
(volved  by  the  various  foremen  and  master  mechanics  of  the 
railroad,  but  largely  at  the  Clinton  shops,  is  the  double  air  jack 
for  blocking  up  springs  under  Atlantic  type  engines  with  fairly 
wide  pedestals.  The  operation  in  general  wherein  the  jack  is 
used  is  a  drop  pit  proposition  pure  and  simple,  and  the  intent 
is  to  relieve  the  drop  pit  jack  of  all  work  other  than  that  re- 


in very  successful  operation  in  the  Clinton  shop  of  this  road, 
where  through  its  use  a  brass  for  a  oV^  '"•  by  12  in.  journal 
can  be  turned  up  in  twelve  minutes,  taking  a  roughing  and  a 
finishing  cut.  This  quick  time  is  realized  by  the  size  of  the 
arbor  and  its  weight.  TJiis  is  fastened  and  carried  by  the  lathe 
face  plate,  which  also  centers  that  end  of  the  mandrel  by  a 
recess  in  the  face  plate  and  a  shoulder  on  the  bar.  The  brass 
is  held  in  place  by  the  two  washers  and  large  nut.  The  major- 
ity of  railroad  shops  use  mandrels  held  on  centers  and  driven 
by  a  dog,  a  known  to  be  unsteady  arrangement  which  factor 
this  new  design  is  intended  to  eliminate.  It  is  verj-  highly  com- 
mended where  used,  both  for  ease  of  operation  and  for  its  sub- 
stantial  construction. 

Another  interesting  device  of  somewhat  similar  character  is 
the  expanding  eccentric  mandrel  which  is  very  clearly  shewn 
in  the  accompanying  detail  drawing.  The  arrangement  provides 
for  a  very  solid  drive.  It  i;  quickly  applied  to  a  lathe  and 
produces  work  of  remarkable  accuracy.      It   will  be  noted  that 
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quired  to  merely  pump  the  drivers  from  the  pit  into  their  nor- 
mal position. 

The  construction  of  this  small  jack,  as  will  be  readily  noted 
from  the  drawing,  is  such  that  it  can  be  introduced  within  the 
frame  pedestal,  being  only  15J4  in.  in  diameter,  with  a  bore  of 
125^4  in.,  and  it  will  lift  as  much  as  a  single  jack  of  19  m.  diam- 
eter. This  jack  as  illustrated  has  a  partition  between  the  two 
cylinders,  with  packing  leather  around  the  piston  rod  to  confine 
the  air  independently  to  each  cylinder.  Air  is  admitted  simul- 
taneously through  a  J4  i"-  globe  valve.  A  J4  '"•  leakage  hole 
is  placed  in  the  top  of  each  cylinder  to  prevent  the  equalizing 
of  air.  The  constructive  details  need  not  be  further  commented 
upon  as  they  can  be  readily  understood  from  the  drawing. 

In  connection  with  this  device  the  idea  might  reasonably  sug- 
gest that  its  use  would  be  unnecessary  provided  that  the  saddle 
had  been  blocked  as  a  preliminary,  and  before  any  wheel  drop- 
ping was  resorted  to,  which  is  true  enough,  but  as  is  of  course 
understood  it  frequently  becomes  necessary  while  an  engine 
is  on  the  drop  pit  to  change  springs  or  hangers  and  in  such 
contingency  the  device  must  prove  of  considerable  value. 

The  driving  box  brass   mandrel   shown   herewith   in   detail   is 


the  wings  are  adjustable  to  all  sizes  of  eccentric  bores,  adjust- 
ment being  made  by  screwing  in  or  out  the  large  4^  in.  nut. 
The  6^8  in.  plate  that  is  screwed  on  the  end  of  the  mandrel  is 
laid  out  and  centered  for  all  eccentric  throws.  The  other  end 
of  the  mandrel  slides  up  and  down  on  a  grooved  plate,  the  lat- 
ter also  having  holes  to  correspond  with  all  eccentric  throws. 
The  eccentric  is  held  from  turning  on  the  mandrel  by  its  set 
screws  and  the  drive  is  effected  from  the  face  plate  by  strap 
and  bolts. 

The  sanitary  shop  drinking  fountain  herewith  illustrated  does 
not  embody  any  particular  novelties  in  design,  as  tiie  coil  sys- 
tem has  been  used  generally  in  shops  for  many  years  to  cool 
drinking  water,  but  it  is  included  among  the  special  devices 
principally  on  account  of  its  simplicity,  and  in  recognition  of  the 
fact  that  it  can  be  produced  at  a  very  low  cost.  The  principal 
feature  is,  of  course,  the  fountain,  and  with  reasonable  care  it 
should  not  be  wasteful  of  water.  As  a  precaution  against  this 
the  valve  stems  are  fitted  with  coil  springs  which  automatically 
close  the  valve  when  the  handhold  is  released.  It  is  also  clear 
from  the  drawing;  that  the  water  does  not  mix  with  the  ice, 
the    latter    being   broken    up    and   packed    around   the    pipe   coil. 
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The  funnel  shown  catches  all  waste  water  which  is  conducted 
to  a  sewer  or  any  convenient  point. 

In  connection  with  this  arrangement  it  might  be  said  that 
railroad  shops  as  a  rule  are  surprisingly  lax,  in  view  of  the 
general  agitation  over  sanitary  drinking  facilities,  in  making 
suitable  provision  in  this  line  for  the  shop  men.  Existing  ap- 
pliances in  this  line  range  from  a  chunk  of  ice  in  a  bucket,  with 
the  accompaniment  of  a  common  dipper,  to  a  metal  cooler  with 
chained  tin  cup  attached.  It  need  not  be  mentioned  that  the 
ice  which  is  in  direct  contact  with  the  water  is  seldom  if  ever 
washed,  and  the  drinking  cup  never.  With  these  considerations 
in  mind  this  cheap  and  undoubtedly  economical  fountain  be- 
comes of  interest. 

A  tirst-class  home-made  wheel  lathe  drive  has  been  evolved 
in  the  Clinton  shop  which  is  not  by  any  means  the  least  in- 
teresting example  of  the  ingenuity  displayed  in  thai:  quarter. 
The   details   are   so   clearly   apparent    in   the   drawing   tliat   little 


standardize   the   various  operations  that  the   least   possible  e..- 
peuditure  of  time  and  money  is  assured. 

The   Chicago   and    Xorth-Western    Ry.   has   been   actively  e 
gaged  in  this  latter  work  for  some  time,  and  is  now  handlii  ; 
by  special  standard  reamers  all  re-seating  which  injectors  gc 
erally    require   when    they   pass    through    the    shop.      A    set    .  - 
these  tools  which  are  used  in  connection   with   the  maintenaii 
of  the  Nathan  "No.  iT'  injector  is  shown  in  the  accompanyii 
illustration.      These    tools    are    used    by    hand,    simply    by   beii  ' 
turned  a  few  times  and  fed  to  the  work  by  the  nuts  as  show 
They   are   not   only   great   labor   savers,   but   embody   the   add 
tional  valuable  feature  of  insuring  that  the  seats  are  maintaint  I 
on  their  original  angle.     Without  them  it  would  be  necessary  \ 
put   the   injector   in   a   lathe,   which   is   a  cumbersome  undertak 
ing,  and  generally  implies  an  unsatisfactory  job  with  much  aftc 
grinding. 

The   large   tool   in   the  drawing  which   lines   up   the   flat   serit 


Steam  Vulve  Reamer 
No.lO  Natbuii  Iiij. 


Brat*     f^i^l 


STANDARD    INJECTOR    REPAIR    TOOLS. 


description  is  necessary.  It  is  quite  evident  that  the  heavier 
the  cut  the  tighter  the  steel  dogs  must  grip  into  the  tire.  The 
range  of  the  appliance  is  remarkable  as  it  will  drive  from  42 
to  74  inches,  simply  by  slidinp  the  dogs  in  or  out  on  the  face 
plate.  When  the  wheel  is  being  put  into  or  taken  out  of  the 
lathe  the  dogs  swing  back  against  the  face  plate,  leaving  free 
opening.  The  dogs  are  held  against  the  tire  by  four  horse- 
shoe clamps  as  shown.  From  what  can  be  learned  of  the  opera- 
tion of  this  device  it  is  considered  to  be  far  superior  to  a  spoke 
drive  from  the  face  plate,  the  well-known  objection  to  which 
being  that  it  is  not  constant,  and  necessarily  of  a  more  or  less 
unsteady  character.  The  only  objection  which  might  be  ad- 
vanced against  its  use  is  the  scarring  of  the  tire  by  the  teeth  of 
the  dogs,  but  this  is  so  slight  that  it  need  scarcely  be  consid- 
ered. It  is  really  astonishing  that  this  is  not  more  apparent, 
but  in  the  case  of  some  of  the  heaviest  cuts  the  tires  scarcely 
show  a  mark. 

On  a  division  having  say  150  locomotives  the  question  of  in- 
jector repairs  resolves  into  considerable  proportions :  one  which 
needs  to  be  dealt  with  intelligently,  and  with  the  aid  of  special 
devices  to  result  in  a  smooth  and  satisfactory  handling.  In  in- 
stances where  the  various  types  of  injectors  arc  restricted  the 
repair  department  dealing  with  that  item  is  fortunate  in  being 
able  to  hold  its  special  reamers,  etc.,  to  a  minimum,  and  to  so 


for  the  steam  valve,  has  its  steel  spindle  threaded  to  tit  tht 
threads  in  the  body  of  the  injector  where  the  steam  nozzlt 
screws  in.  This  spindle  centers  and  guides  the  flat  seated  reamer 
the  latter  being  drilled  through  its  center  to  fit  the  spindK- 
The  reamer  being  thus  held  in  line  it  is  fed  by  the  nut  screwe<' 
in  the  bonnet  opening  on  the  injector.  It  will  be  noted  that 
the  water  valve  reamer  is  designed  to  cut  down  the  top  of  tlu 
seat  at  the  same  time  the  bevel  is  being  formed,  thus  keeping 
the  seat  always  the  same  width.  These  tools  were  designed  b> 
H.  Killean,  tool  maker,  at  the  Clinton  shop,  and  have  greatlv 
simplified  the  operations  heretofore  associated  with  such  repairs 

A  dependable  crude  oil  heater  is  now  generally  recognized  a> 
a  valuable  accessory  to  shop  and   especially   roundhouse   equip 
ment,  in  view  of  the  occasions  which   frequently  arise  where  it 
could  be  employed  to  great  advantage  in  obviating  the  removal 
of    a    part    for   heating    with    the    accompanying    delay    and    ex 
pense.     For  instance,  bent  ch-innels  on  tenders,  cars,  etc.,  fre 
quently   require   this   treatment,   and   in   particular   the   oil   weld 
ing  under  the  engine  of  broken   frames,  which  is  now  practiced 
on  several  railroads,  necessitates  an  appliance  which  will  raise 
the   part   to   be   worked  on  to   the   desired   temperature   quickly 
and  cheaply. 

The  heater  illustrated  herein  is  also  a  product  of  the  Clinton 
shop  and  is  being  used  at  that  point  with  great  success.     Its  e.\- 
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f   ine  simplicity  is  readily  apparent  in  the  drawing,   so  that  no 
,i    cription  is  necessary. 

To  operate  it  the  oil  tank  is  partly  filled  with  crude  oil, 
;.  d  is  simply  placed  higher  than  the  piece  to  be  heated.  If  a 
si  )rt,  quick  heat  is  required  a  few  fire  bricks  are  usually  placed 
asaund  and  over  the  part  as  a  preliminary.  When  ready  all 
t  it  is  necessary  is  to  open  the  oil  and  air  valves  and  a  piece 
o    burning  waste  at  the  burner  will  start  operations.     The  only 


the  annual  meeting  on  Wednesday,  November  22,  IQII,  at  the 
Waldorf-Astoria,   New  York. 

The  notice  reads  as   follows : 

'"On  this  occasion,  speakers  of  the  first  prominence,  repre- 
senting each  a  phase  of  the  live  railway  problems  of  the  hour, 
will  unite  in  a  notable  exercise  of  influence  upon  public  thought 
and  sentiment  toward  transportation  and  industrj'.  The  guests 
will  include  an  impressive  representation  of  our  national  lead- 
ers  in  transportation,   industry,   commerce,   finance,  the   profes- 


^it  Holei. 


Tap  lor  H  Pipe. 


CRUDE   OIL   TIRE   HE.\TER. 


manipulation    required    for   the    device   is   that   of   securing   the 
jiroper  regulation   for  the  two  valves  mentioned. 

While  crude  oil  heaters  are  far  from  being  a  new  idea,  either 
in  theory  or  practice,  it  is  believed  that  the  one  under  con- 
sideration embodies  less  complexity  and  is  cheaper  and  more 
substantial  than  the  general  run  of  such  devices  which  may  be 
encountered  in   railroad  shops. 


WESTINGHOUSE  NEW  AIR  BRAKE  PLANT 


The  Westinghouse  .\ir  Brake  Company  has  just  closed  nego- 
tiation for  the  purchase  of  a  site  at  Emeryville,  Cal.,  upon 
which  it  is  soon  to  commence  the  erection  of  a  large  plant  for 
the  manufacture  of  its  various  products.  Negotiations  for  the 
I>urciiase  have  been  under  way  for  more  than  a  year,  but  have 
Illy  recently  been  closed. 

For  a  long  time  it  has  been  recognized  that  the  company 
leeded  a  plant  on  the  Pacific  Coast  in  order  that  it  might  be  in 
1  position  to  serve  the  needs  of  Japan,  Manchuria  and  other 
Oriental  countries  in  a  more  efficient  and  prompt  manner  than 
■las  been  possible  in  the  past.  '  It  is  stated  that  the  use  of  air 
Takes  manufactured  by  the  company  is  becoming  more  popular 
<ach  year  in  the  countries  mentioned  and  the  demand  has  be- 
come so  large  that  it  was  not  practicable  to  ship  such  product 
irom  the  East  clear  across  the  continent  and  reship  them  from 
he   Pacific   Coast. 

The  trouble  has  been  tliat  being  shipped  so  far  in  many  in- 
stances considerable  damage  was  done  to  machinery  en  route 
i'lid  it  was  feared  that  such  results  would  result  unfavorably  in 
lime  unless  rectified.  The  Westinghouse  Air  Brake  Company 
intends  to  push  its  Oriental  trade  to  a  greater  extent  as  soon  as 
its  California  plant  is  completed.  It  is  expected  that  there  will 
be  a  liberal  demand  for  the  company's  product  as  soon  as  the 
Oriental  people  become  educated  up  to  the  fact  that  it  will  be 
possible  and  that  the  goods  will  be  received  in  good  condition. 


THE  RAILWAY  BUSINESS  ASSOCIATION 


siorts  and  ptiWic  life.  The  prestige  from  our  previous  dinners 
and  from  our  record  of  conceded  accomplishment  in  consfuc- 
tive  publicity  will  serve  to  whet  the  general  eagerness  to  partici- 
pate in  the  fimction  of  191 1. 

"Already  the  enthusiasm  of  our  members  has  manifested  it- 
self in  requests  for  reservations,  though  it  has  been  thought  fair 
to  inform  all  such  that  requisitions  could  not  be  received  until 
after  the  formal  announcement  of  the  date  had  gone  to  all 
members  alike.  There  will  without  doubt  be  a  subscription  in 
excess  of  the  capacity  of  the  dining  room,  which  is  definitely 
limited. 

".\11  companies  who  are  members  of  the  Association  are  en- 
titled to  subscribe  for  as  many  scats  as  tlie\-  desire  for  them- 
selves and  friends  whom  they  wish  to  take  this  opportunity  of 
honoring.'' 

In  view  of  the  disappointment  suffered  by  many  in  1910 
through  delay  in  subscribing,  members  are  advised  not  to  wait 
for  acceptances  from  invited  guests,  but  to  file  reservations  at 
once.  Announcements  will  he  made  at  an  early  date  of  the 
names  of  the  speakers.  -"  '  •  ■'■;'.-/ 


The  Pioneer  Locomotive  Supekheater. — The  earliest  recorded 
attempt  at  using  the  principles  of  superheating  was  made  in 
1828  by  Richard  Trevethick  at  the  Birnie  Down  Mines  in  Corn- 
wall, on  a  condensing  pumping  engine  making  eight  revolutions 
per  minute,  with  a  boiler  pressure  of  45  lbs.  per  square  inch. 
At  this  slow  speed,  and  with  such  lagging  materials  as  were  in 
use  in  those  days,  the  condensation  was  very  great.  Trevethick 
conceived  the  idea  of  reheating  the  steam  in  the  cylinder  to  re- 
evaporate  the  condensation.  To  attain  this  end,  the  cylinder 
and  piping  were  surrounded  with  firebrick  and  heated  from  a 
fire  on  a  grate  beneath.  A  remarkable  saving  was  noted;  ordi- 
narily 9,000  lbs.  of  coal  were  consumed  per  day,  whereas  with 
a  fire  under  the  cylinder,  only  6,000  lbs.  were  required,  including 
the  coal  for  the  superheating  grate.  This  led  to  further  experi- 
ments by  Trevethick,  resulting  in  his  tubular  boiler  and  super- 
heater in  1832,  which,  it  is  claimed,  is  quite  modern  in  appear- 
ance. .■  ;■  ;  ^.  -.r 


The  members  of   the   Railway   Business   Association  have   re- 
ceived  notice  of  the   third   annual   dinner,   which   will  conclude 


At  the  Panama  Canal  Zone  most  of  the  railroad  construc- 
tion now  is  done  with  the  assistance  of  compressed  air.  All  the 
rivets  are  driven  with  air  hammers.  Other  uses — the  brake  on 
all  the  dump  cars,  the  fans,  and  so  on — need  not  be  enumerated. 


Oil  Burning  Passenger  Locomotives  2-6-6-2  Type 


SOUTHERN    PACIFIC    COMPANY. 


Twelve  Mallet  articulated  compouiui  locomotives  which  will 
be  used  in  passenger  service  on  the  Sacramento  Division  of  the 
Central  Pacific  R.  R.  by  the  Southern  Pacific  Company  have  re- 
cently been  received  from  the  Baldwin  Locomotive  Works. 
On  this  line,  eastbound,  there  is  a  continuous  ascending  grade 
from  Sacramento  to  Summit,  a  distance  of  105  miles.  The  total 
rise  is  7,000  feet,  and  the  ma.ximum  grade  is  116  feet  per  mile 
for  about  40  miles.  Since  1907,  passenger  service  on  this  di- 
vision has  been  handled  by  ten-wheel  locomotives  built  to  Asso- 
ciated Lines  standards,  and  weighing  203,000  pounds,  with  160,- 
000  pounds  on  driving  wlicels.  The  tractive  effort  exerted  by 
one  of  these  locomotives  is  34,700  pounds,  and  two  engines  are 
required  to  handle  a  500-ton  train  on  the  116  foot  grade.  Each 
of  the  new  Mallet  locomotives  is  equivalent,  in  capacity,  to  two 
of  the  older  engines,  and  under  ordinary'  conditions  double  hcad- 


their  tapered  faces  in  contact.  The  same  plan  is  used  for  keyin; 
the  frames  to  the  cylinders  and  saddle.  The  saddle  itself  is  0/ 
cast  steel  and  is  composed  of  two  sections.  The  lower  sectiov. 
extends  the  full  depth  of  the  slab  frames,  and  supports  the  hing  .• 
pin,  which  is  7  inches  in  diameter.  With  this  arrangement  th^ 
separate  crosstie  heretofore  used  to  support  the  lower  end  o' 
the  hinge  pin  is  combined  with  the  saddle  casting,  and  the  cyl 
inders,  frames  and  saddle  are  bolted  and  keyed  together  to  forn' 
a  strong  and  rigid  structure.  ihe  low  pressure  cylinders  art 
bolted  directly  to  a  steel  box-casting  which  is  secured  to  the 
frames  in  accordance  with  the  customary  practice  of  the  builders. 
Similar  to  the  Mallet  freight  locomotives  mentioned  abov- 
these  locomotives  are  designed  to  run  firebox  end  first,  in  order 
to  give  the  enginemcn  an  unobstructed  view  of  the  track.  The 
truck   under  the   firebox,   tliereforc,   becomes   the   leading  truck. 


POWERFUL    OIL    IJL'RNING    PASSENGER    LOCOMOTIVE. 


ing  of  pasenger  trains  will  thus  be  avoided  in  the  future.  In 
general  the  design  of  the  new  locomotives  follows  that  of  the 
Mallet  freight  locomotives  with  2-8-8-2  wheel  arrangement, 
which  have  been  in  successful  use  on  this  division  since  iQog.* 
A  number  of  modifications  have  been  introduced,  however,  and 
these  include  some  features  which  are  new  to  the  practice  of 
the  builders. 

Separate  t\-pe  boilers  as  usually  applied  by  the  builders  to 
locomotives  of  this  capacity  have  been  specified.  In  the  present 
instance,  however,  the  dome  is  placed  a  short  distance  ahead 
of  the  firebo.x,  and  an  internal  dry  pipe  conveys  the  steam  to  the 
intermediate  combustion  chamber.  This  chamber  contains  right 
and  left  hand  steam  pipes  of  ordinary  c()nstri:ction,  and  these 
communicate  with  short  outside  horizontal  pipes,  which  lead  to 
the  top  of  the  high  pressure  steam  chests.  The  high  pressure 
exhaust  is  conveyed  to  the  smoke-box  through  a  horizontal  pipe 
located  in  a  large  flue  which  traverses  the  water  heater.  The 
flexible  receiver  pipe  is  placed  on  an  angle  under  the  smoke-box. 

Inside  admission  piston  valves,  of  the  built-up  type  15  inches 
in  diameter,  control  the  steam  distribution  to  all  cylinders.  No 
by-pass  valves  are  used,  but  a  large  relief  valve  is  tapped  into 
the  steam  pipe  leading  to  each  cylinder.  The  low  pressure  pis- 
tons have  extension  rods,  and  these  are  supported  at  their  outer 
ends,  on  crossheads.  The  guides  for  these  crossheads  are  sup- 
ported by  the  cylinder  heads  and  cast  steel  bumper  beam.  The 
crossheads  have  cast  steel  bodies  and  bronze  gibs,  and  bear  on 
the  tops  of  the  guides  only. 

Interposed  between  each  high  pressure  cylinder  and  the  saddle 
is  a  slab  frame,  26  inches  deep  and  2'/2  inches  wide.  This  slab 
is  spliced  to  the  main  frame  by  21  bolts  each  1J/2  inch  in  diame- 
ter, and  by  two  vertical  keys  driven  in  a  parallel  key-way  with 


•See   American    Engineer,   May,   1909,   page   181. 


This  truck  is  of  the  Hodges  type,  with  spring  links  so  jointed  as 
.to  allow  a  fore-and-aft  as  well  as  lateral  motion.  A  new  design 
of  centering  device  is  applied  to  this  truck.  A  double  coil  cen- 
tering spring  is  used,  and  it  is  held  in  a  vertical  position,  be- 
tween two  cast  steel  washers,  and  is  guided  by  a  vertical  thrust 
bar.  This  thrust  bar  is  placed  on  the  center  line  of  the  locomo- 
tive and  is  suspended  from  a  crosstie.  Interposed  between  the 
top  spring  washer  and  the  crosstie  is  a  bearing  plate.  Two  pins, 
cacli  2  in.  in  diameter,  are  placed  between  the  bearing  plate  and 
the  crosstie,  and  on  these  pins  is  suspended  a  U-shaped  strap, 
which  is  wide  enough  to  embrace  the  spring  washers.  A  link 
connects  the  lower  end  of  the  strap  with  a  lug  which  is  bolted 
to  the  truck  frame.  When  the  frame  is  displaced  from  its 
middle  position,  the  strap  is  pulled  to  one  side,  and  one  of  the 
upper  pins  is  drawn  down,  thus  pushing  on  the  bearing  plate 
and  throwing  the  spring  into  compression.  The  bottom  spring 
washer  is  held  in  place  by  a  link  which  is  pinned  to  the  engine 
frame. 

These  locomotives  are  equipped  for  burning  oil,  and  the 
tenders  are  coupled  at  the  smoke-box  end.  The  two  tanks  are 
semi-cylindrical  in  shape  and  are  placed  end  to  end.  They  have 
respective  capacities  for  3,200  gallons  of  oil  and  10,000  gallons 
of  water.  The  tender  frame  is  composed  of  12-inch  channels 
weighing  40  pounds  per  foot,  and  strongly  braced  transversely, 
while  the  end  bumpers  are  of  cast  steel.  The  tender  trucks  and 
also  the  back  engine  truck,  are  equipped  with  forged  and  rolled 
steel  wheels. 

In  designing  these  locomotives,  full  advantage  has  been  taken 
of  the  experience  gained  with  the  Mallet  freight  engines  which 
have  been  operating  for  some  time  on  the  Central  Pacific.  Spe- 
cial attention  has  been  given  to  the  steam  distribution,  and  to 
providing  ample  sectional  areas  in  the  steam  and  exhaust  piping. 
Although  the  duty  which  these  locomotives  are  intended  to  per- 
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1  rm  is  exceptionally  severe,  there  is  every  reason  to  anticipate  ware,    glass,    oils,    paints,    drugs,    acids.      The    precious    metals, 

ti  at  they  will  prove  successful.  lumber  from  the  cheapest  to  the  most  expensive,  minerals,  coals, 

'  r,,                 I   J-          •               •  Ui         J       i-                 •         •     ^i_  coke,   road  and  shop  tools  of   every  description,  office   supplies, 

Ihe  general  dimensions,  weights  and  ratios  are  given  in  the  ^^^;^   ^^^^„j^   silks,    furniture,   carpets,   and   so   on,   ad   lib.   all 

I  llowing  table :  serve  to  appease,  but  never  satisfy  the  hunger  of  our  railroad 

GENERAL    DATA.  ^^f.rj"^"   ,    .       ,          ,                                                    .          ,                                                ii        i                            •     j 

(  ,:uge    4  ft.  9,y2  in.  What  kind  of  a  man  is  required  to  cater  to  all  these  varied 

S  rvice  Passenger  needs,  and  to  cater  intelligently,  in  order  that  he  may  furnish 

tractive' effort" ■.■.■.■.■.■■.'""■■■. ■■■.■. *.'."".'.'.'.".""!".' 66  66o  lbs  ^^^  maximum  amount  of  satisfaction  at  a  minimum  expense  to 

V  eight  in  working 'order.'.'.'.'.'.".".'.'.'.'.'.".".'.'.'.'.'. .....'.'.'. !!!!!'.! !384'.800  lbs'.  his  employers;  be  ever  ready  to  fill  the  orders  and  never  over- 
Weight  on  drivers 320,100  lbs.  load  himself  with  material  which  the  aesthetic  taste  of  a  super- 

u-!hr  ^n  Ir^^in!  !r!l^t Mftl^t  inteiideut  of  motive  power,  or  a  master  car  builder  refuses  to 

Weight  on  trailing  truck 43,700  IDS.  ,,                         ,-.-,>.,                          ^        /    i.-i            i                                ... 

Weight  of  engine  and  tender  in  working  order 568,000  lbs.  attempt   to   digest?     Surely  a   man   to    fiilhl   such   requirements 

Wheel  base,  rigid lift.  must   be    a   paragon,    surelj-    such    duties   in   themselves   entail   a 

Wheel  base,  total  ......... 61  ft.  4  in.  jgrge  enough  field  for  the  most  industrious  cultivation,  and  the 

Wheel  base,  engine  and  tender i»,. ;...,...  »,i 85  ft.  1  m.  ■   •^-      •         c  ■    •  ^      ■  j    j-  u  ..    „r    .-..-u 

;  requisitioning  for,  receiving,  storing,  and  disbursement  of  such 

RATIOS.                   ....:;  material,  calls   for  the   very  highest  ability  taxed  to  its  utmost 

Weight  on  drivers -^  tractive  effort ,.;;..>.V.V/*i.v. . .  .4.85  capacity.      Having    those    requirements    in    mind,    let    us    glance 

Total  weight  j  tractive  effort...... .5.83  briefly  at  the  various  steps  one  must  tr*ad  before  he  can  reach 

Tractive  effort  X  diam.  drivers  H-  heating  surface 584.20  .^i       ^               ^                  r   ^u        ^        i          •         i     u            r     *             „»„      „„«. 

Total  heating  surface*  -^  grate  area.... 101.67  the  topmost  rung  of  the  storekeeping  ladder.     Let  us  enter  one 

firebox  heating  surface  -f-  total  heating  surface*  % 3.30  of   our   large    Stores,    and   as   we   pass   along   we    find   our    man 

Weight  on  drivers  7-  total  heating  surface* 45.00  trucking  castings  or  unpacking  boxes  of  various  materials,  may 

v°omn,rL?uivtlen^''iiii^e  "c'ylind'e^s!  cu.'  fi'. '. ! ! ! ! '. ! '. '. ! ! '. ! ! ! ! ! ! ! ! ! '. ! '.  .IWl  be,  sweeping  away  refuse.     Later  on  he  is  found  loading  mate- 

Total  heating  surface*  H-  vol.  cylinders 302.08  rial    into   cars   or   getting   articles   down    from   the    shelves,   as- 

Grate  area  4-  vol.  cylinders 2.97  sisting  a  storeman.    He  advances  steadily,  and  is,  perhaps,  given 

CYLINDERS  chargc  of  certain  divisions  or   sections  of  the   store   house,  and 

i^i„j                                                                                      Compound  '"  ^^^   fulness  of  time  is  called  upon  to  assume  charge  over 

Diameter'arid  stroke... ".'.".".'.".'.'.'.'.'.'.".'.'.'.'.'.'.'.'.'.'.".'.'.'.'.'.'. ".'.'.25 '&  38  x  28  in.  the  entire  Section  or  store. 

Hitherto,  his  work  has  been  manual,  but  now  the  stock  cards 

VALVES.  gj^^j  books   engage   considerable   of   his  attention,   for   he   is   re- 

f;,-"„  ::; f'**.°"  quired  to  know  the  exact  condition  of  his  stock  to  enable  him 

1  'laineier 15  tn  'ti*            ,                  1                       ...              -            1111                   -ii 

Lead ^ 5/16  in'.  intelligently  to   place   requisitions   for  the  depleted   material,   he 

must  know  what  the  average  monthly  consumption  is,  how  far 

^'*"^"*  his    stock   will   provide    for   ordered    requirements,    what   quan- 

ISI:  ttcknlYs  rtVer.::::::;::::::::::'::"::;: ag  ^  tity  if  any  he  has  on  order,  and  whether  through  some  special 

Driving  journals,  main,  diameter  and  length .'.'i'i'xi2  in!  o*"  irregular  condition  he  15  likely  to  be  called  upon   for  more 

Driving  journals,  others,  diameter  and  length 10x12  in  than  his  normal  supplv.     Thus  it  has  become  necessary  for  him 

i-nf.'n^"  Jr.f^t  whcds    diameter 30'/.  in.  to  devote  considerable' time  and  attention  to  book  records.     This 

hngine  truck,  journals   6  x  10  in.  t_             j    ^                ^i                           ^-      1                                              r         1  • 

I  railing  truck  wheels,  diameter 45  in.  "^^y  ^e,  and  frequently  is.  an  entirely  new  experience   for  him. 

Trailing  truck,  journals  8  x  14  in!  Coupled    to    this,    under    the    system    which    is    still    largely    in 

vogue,  he  must  devote  his  attention  to  the  accounts  of  his  store. 

j;,^.]p                                            BOILER.  Yj^^  debits  and  credits  are  impressed  upon  him  as  important  fac- 

\Vorking"p'ressure '.".*.".'.*.'."."." .".".\'.\\\\\\\' .\\\\\\\\\\\\\\"; v./. y/.yjoo'ms  tors.     For  this   purpose    he   engages   a  clerk,   if   the    funds   will 

Outside  diameter  of  first  ring .....".".".  .82  in!  permit,  who  does  the  nccessary  book  work  and  accounting  for 

l^irebox'nlates''thrckn*'^*'' 120 s^  x  84  in.  him,  and  in  his  ignorance  of  the  merest  theory  of   such   work, 

Firebox.^wat^r  space"".^  .*.'.'.'.'.'.'.'.".'.'.'.'.'.'.'.".'.'.'.' .'.".'.'.'■ ^  x  ^  tn.  signs   Statements   and   records   which  are  put  before  the   man- 
Tubes,  number  and  outside  diameter ......'.....'.'...        495-2  in  agement  of  a   railroad.             •'    .    /               .  ' 

Heating Tifrfac;,'t'u'bes". '.".■.■."..■.■.".".'.'.'.■.■;; .■;.'.■."".' H^i'sVii  ^*  '^  general  practice  when  a  storekieeper  keeps  his  own   ac- 

Tleating  surface,  firebox  " '.'.'. . .'.'.  .'ass  sq.  ft!  counts,   for   him   to   keep   those  of   the  mechanical   department 

Heating  surface,  total 5,527  sq!  ft!  also,  the  Stores  being  very  closely  allied  thereto,  especially  in  a 

r.ratc  "IrlV  .   .^.*!"!.!"  .^".' '.' ^'^^^  ^-  ^*-  '^''^^  P^^"*  where  considerable  manufacturing  is  carried  on  for 

0  sq.  ft.  j-Q^j    purposes.      This   necessitates    his   becoming   a   timekeeper, 

TENDER.  as    the    largest    disbursements    of    mechanical    accounts    are    for 

Wheels,  diameter  33  j„  labor.     He  must  become   an   authority  on   distribution  of   such 

&r  rUnrtfT*"  ^"'^   ^"""^^^ " '^ "  '"•  l^'bor    aud  exercise  a  prerogative   in  connection   with   shop  sys- 

Oil  capacity  .' \ ,\\'  3200    gj'  tem,  contract  work,  etc.    Is  it  not  hopeless  to  expect  a  man  with 

— ;; —                                                                             ^   ■  a  training  which   I   have   briefly   outlined,  to   meet   such   varied 

Includes  feedwater  heating  surface.  requirements  ?     With   all   respects   to  the   large  number  of  able 

general  storekeepers  on  this  continent.  I  aflfirm  that  they  can- 
ACCOUNTING  BY  THE  STOREKEEPER  "ot    devote    their    attention    to    storekeeping,    accounting,    and 
shop  systems,  with  justice  to  either  branch  of  the  work.     In- 
deed,  there   is  very   little,   if  any,  attempt  at  doing  this,  as  a 
In  a  very  important  and  interesting  paper  entitled   "The  Ac-  matter   of   fact.     It  is  largely  a   fiction.     The   clerk   is   held   re- 
■  ounting   Department   in    Connection   with   the   Mechanical   and  sponsible  for  statements,  etc.,  issued  under  a  storekeeper's  sig- 

Mores    Department- -read   before   the    Canadian   Railway   Club,  "^^"""t  ^""Z  ^'^^  ""^f^^"  ^}l^^  *^^  storekeeper  himself  has  no  time 

.     .     „     J  ,  .,  ,        ..          .                    ,         ,      .     ,                   I    J  to   attend    to    such   matters,    and    not    infrequently    looks    upon 

A.  A.  Goodchild,  auditor  of  stores,  and  mechanical  accounts,  had  j^em  as  of  very  secondary  importance,  or  is  lacking  in  a  proper 

■he    following   to    say   anent   the    railroad    storekeeper   and   the  appreciation  of  the  value  of  such  duties,  and  he  almost  naturally 

vork  of  his  department :  develops  a  tendency  to  protect  the  stores  account  at  the  expense 

*  of  those  of  the  mechanical  department.     Quite  apart   from  the 

Let  us  discuss  for  a  few  moments  the  duties,  responsibilities,  question  of  integrity  of  the  departmental  officials,  a   feeling  of 

nd  qualifications  of  a  storekeeper,  and  in   doing  this,  we  shall  dissatisfaction    inevitably    underlies    all    questions    of    disputed 

■leal  with  only  the  general  pmctice  of  roads  whose  storekeepers  costs. 

re  the  custodians  of  unused  material.    The  larger  question  as  to  Speaking   from   experience    I   have   no   hesitation   in   affirming 

the  duties  of  taking  cognizance  of  all  material  until  actually  used  ,h.,t  it  is  a  simple  matter  to  load  an  account  with  items  which 

may  be  left  to  some   future  consideration.  should  never  be  charged  thereto,  and  to  so  manipulate  accounts 

1  hese  duties  bring  him  in  constant  touch  with  the  entire  op-  ^^  ^^  zfiord  more  than  ample  protection  to  the  storekeeping  de- 
.  '■^*''?g  department  of  a  road.  Locomotive,  car.  bridge  and  partment.  There  was  a  time  in  the  recollection  of  manv.  when 
'Uilding,  transportation,  and  other  branches  of  the  service  are  the  necessitv  for  proper  accounting  methods  and  men  was  not 
iependent  upon  him  for  supplying  the  necessary  materials  with  realized  as  it  is  to-dav.  Evervthing  pertaining  to  the  accounts, 
•.vhich  to  carry  on  the  work,  whether  it  be  construction  of  a  from  the  man  who  "wanted  to  know"  to  the  underpaid  clerk 
•housand  box  cars,  or  the  putting  on  of  a  patch  to  the  side  of  ^^ho  was  expected  to  "show,"  was  accorded  verv  little  considera- 
1  car,  the  building  of  cars,  large  monster  locomotives,  or  the  tion,  and  one  can  almost  understand  how  it  came  about  that  the 
supplying  of  a  tender  truck  box  cover,  wherever  we  find  mate-  storekeeper  was  looked  upon  as  a  sufficientlv  informed  and  re- 
nal being  used,  there  also  we  find  the  storekeeper  an  interested  sponsible  person  to  take  charge  of  accounting  and  timekeeping, 
party,  and  this  interest  entails  upon  him  the  need  of  cultivating  but  to-dav,  and  I  venture  to  say,  never  more  than  to-dav,  it  is 
a  very  close  acquaintance  with  the  heads,  and  the  requirements  considered  proper  and  necessary  for  this  work  to  be  handled  by 
Of  the  various  departments.  He  is  above  all  also  an  operating  men  whose  minds  have  been  thoroughly  trained  thereto, 
^mcial,  and  should  be  able  at  all  times  to  supply  the  material  ■.,,  ^^  ,  ,  .,,  ,  ,  ,  .  •.,  _  ,*  1  r 
n»«^>  Lr  it-  4.-  -1  J  T\.  J  -A  xT«  !:„..  ^Ir.  Goodchild  closed  his  paper  with  a  verv  strong  plea  for 
needs  of  the  entire  railroad.     These  needs  are  varied.     No  line  .                                '    »                           .             ^   v 

of  business  can  be  excluded  from  its  voracious  maw.     Hard-  ^"e  accounting  of  the  stores  department  to  be  under  the  direc- 
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sol    TIIKUN     PACII-U-    (  ().\ir.\.\Y, 


-Twchc  Iffhflct  artiettlatot!   CO  loeomottves   which   will 

W;  lived  in  passtnticr  service  >u  tin-  SacranicntM  l)ivi>ioii  nf  the 
CcMitral  PacilK"  K.  R.^^^b^^^  Southern   raiifu-  Company  lia\e  re- 

•'ctnlly    hecrt    rceciveil     friiiu    Uie     Baldwin     Locomotive    \\'ork>. 

•■^n  this"  Hrte,  ea.-tijound.  tlure  is  a  contiinious  asceiidinir  grade 
from  Siicranienio  to  Summit,  a  (h-tance  of  105  miles,     Tlie  total 

.  rise  ifi '7.0(10  feet,  and  the  maximnin  tjrade  is  116  feet  per  mile 
Yfrt"  ahoiit  40  niiles.     Since   KJO^;   passenycr   service  on   this   di- 

;  vision  has  i>ifn  liandle<l  Iiy  tenwheel  locomotives  bnilt  in   Asso- 

.jqatt'd  Line's -stu'TdardSjan*!  ueitihiiiL:   j<\^.<nnt  pounds,  w  itli    i(k).- 

.  «¥)  j)omi<Is  i>n  drivintr  uluels.  I'he  tractiw  el'lorl  exiried  liy 
One  of  tirt^e  locomotives  is  ;^4,70J  poun<ls.  and  two  tiiijiius  are 

/feqiiirt*!  ti>  Iratnlle  a  50(i-ton  train  on  the  iid  t'i'Mt  ^rade.  i-".ach 
of  the.  ■r1v.\V;-Alallct  Joconiotivv'S:  ist'.(|ni\  .deiri,   in   capacity  ,  t"   two 

.lit  |hc''bfci^r.':eng,njc.s,;.;a^^^^^    n'ldcr  nrdinary  coiiiIiii..n>  douliK-  h.ad- 


their  tapered  faces  irn  romact.    The  same  plan  is  used  for  keyir 
the   frames  to  the  cylinders  and  saddle.     The  saddle  itself  is  ■ 
ca^t   ^teel  and  is  composed  of  two  sections.     The   kiwer   sectio 
e.Niemls  the  full  dei)th  of  tiie  slab  frames,  and  supports  the  htiiL 
]iin.   which  is  7  inciies  in  diameter.     With  this  arrangement  tl; 
sep.ir.ite   cro.sstie   heretofore   use<l   to    support    tiie   lower   end  .Vt  ■•  ' 
tile  hinge  i)in  is  combined  with  tlu'  s.iddle  casting,  and  the  cy 
inder^.  franus  and  <;ad<lle  are  i)olted  and  keyed  together  to  fori- 
a    strong    .and   rigid    >trncture.       I'lie    low    pres>nre   cylinders   at' 
bolted    iiirectl\-    to :  ;ir"  stiil    bo\-ca-ting    uhicli    is    secured   JQ    tiT<. ;. 
fratne^  in  accord.ance  with  the  customary  jjractice  of  the  builder'' ■.. 
Similar    ic    the    M.allet     freight    !•  K-omotivcs    nieiuioned    abov-;  ' 
tliise  iMOiimi  iti\  e>  are  di-igned  to  run  tirebox  etid  'irst.  in  ordf  r    !. 
:tO  gi\e   ilie  engiiienien  .ill   niiobstructed   view   of  the   track.  .,T-li" 
truck    nu'Kr   the    llrebox.   tlurifort'.   IncmK    the    leading   truGft. ' 


I'oui-.uiri.  on.   r.cK.vi  .\(,  i'A^skxc.kk'  i.of  o.moi  i\  k. 


■  v  ,•■  ••■ 


'  .;-ing  '♦)t,;p;i.seh^Vr'.W^^^  'u  the   future.  \-h>- 

c'. general  t)v<-  de^ii^^^  iiexV   loVomotivvs    f.ill,\\>   that   of   the 

•  .'.   ^lalht     freight    U>cnmotives    with    j-S  S  _■    wiieel    arratigetiiem, 
":  .jjvhicii    have   tieiMi   in   successful    u-i-    md    tlii^    ibvisi^n    since    itftxt.' 
;':A  iitliii.lH'r.  of  hiiudi)k\itioTi.s  have  beeii   iiitri.(huMi.   Iiowe\er.  ;md 
tllise  itielude  -isonK^:  ft'iitirres   which   are   new    to    tin    pr.ictice   of 
vithe  h4jildvt^.  ■ '-'    ■• 
•-;\■  \  Separatt^  ti"^»i''-.lrt»nvrs-'as    u-ually    applied    by    tlu-    builder-    to 
■";  /  W<>nU»tiVtvS   lif'.tljTivCilp.lcity    ha\e   beill    >pecirie(I        in    tile    liriM-nl 
ilist.ttice.   hoWiver,    tile   denue    i>    jdiicul    a    sl.ori    disi.ince    ahead 
of  the  lirelMix.  and  an  internal  dry  |>ipe  coiuiy-  the  ^leain  to  the 
;   intermediate  cOmlntstionch.imber.      t  hi-   cbamber  contains  right 
.;   attrt  left  hand   sfeain  pipes  ojordinary   consinution.   ;md   these 
-    coiinnunii-ate  with   short   rtutsidc  hori/ontal  ]>ii)es.   which   le.id  to 
tiie  top  <.)f  the   high  pressure   steam  chests.    The   high   prcs-ure 
;■.    "cxhatist  is  conxeytrd. .^^  throngli  a  hciri/Min.iI  pi[)e 

iocateil  in   a  hirge  tiue   which   traversis   the  water   heater.      The 
lUxible  receiver  pipe  is  phaced  on  .an  angle  imder  the  -me.ke-box. 
■.'•'. 'Inside.  aflmis.>>ion  pistou  valves,  of  the  btiilt-ui)  type   15  inches 
■iri  diatiioter;eOntrol  the  steam  distribution  to  .ill  cylnulers.     \'o 
by-pass  valve*  are  ilsed,  hut  a  large   relief  valve  is  t,ii)i)ed  into 
the  steam  pipe  leading  lo  each  cylinder.     The  low    ))ressurc  pis- 
,'    1p>!nLs:,have  e.vteitisjon:  rods,  and  these  sire  -uiiported  at  their  outer 
ends,  on  crossluads.     The  guides  for  these   crossheads  arc  sup- 
.     porterl  by  the  cylinder  heads  and  ca.it  steel  bumper  beam.     The 
CT6.<sheads  liave  cast  steel  bodies  and  brotize  gibs,  and  hear  on 
■  the  tops  of  the  guides  onJjr'.       -  , 

Interposfd  between  each  hi.gh  pressure  cylituler  and  the  saddle 

is  a  slab   frame.  j6  inches  deep  and  _»' j  inches  wide.     This  slab 

is  spliced  to  the  main  frame  by  _'i  bolts  each  i^..  inch  in  diame- 

■'  |<crj  and  by  two  vertical  keys  driven  in  a  par.dUl  key- way  with 


ijodgi-.-,  t_\iie.  with  -priiig  lit  ks  -o  JDinteda?.' 
ifi  ;is  well  .IS  lateral  motion.     .\  new  design" 


*See   A.-iitRiCAJ*   Ejjcineeb.   ^tay.   1009,   page.  Isl. 


This  truck  is  of  th 
to  .allow  a  fore-aiii 
of  centering  device  i-  ;ii>plieil  tn  this  truck.  A  clouble  coil  cen 
tering  S]iriug  is  used,  and  it  i-  held  in  ;i  vertical  ixj?ition,  be-, 
tweeii  two  cast  steel  w.isher.-.  .aiid  is  guided  by  a  vertical  thrust 
b;ir.  This  thrust  bar  is  placed  on  the  center  line  of  the  luconio 
ti\e  :ind  is  suspended  from  ;i  crusstie.  Interposed  between  the 
til])  .-iiritig  washer  aiirl  the  crosstie  is  a  bearing  plate.  Two  pins, 
e.icli  _'  in.  in  di.inuter.  are  ])laced  bitween  tlu-  bearing  plate  and 
the  crosstie.  and  on  these  pins  is  sus]>en<led  ;i  I'-shaped  >lrap 
which  is  wi<le  tnough  \<<  embrace  the  spring  vvaslurs.  A  link 
cotitieci.-  the  lower  tiid  '■!■  the  -tr.ap  with  :i  lug  which  i-  bolted 
to  the  truck  frame,  \\hvn  the  fr.ime  i-  displaced  from  its 
middle  position,  the  strap  i-  i)ulled  to  i.ne  side,  and  one  of  th* 
ujiper  iiins  i-  drawn  down,  thus  lui^hing  on  the  hearing  plat*. 
;iiid  throwing  the  sjiriiig  intn  ci'inpression.  Tile  hOttoui  spring 
washer  i--  held  in  jilace  by  a  link  which  is  ])imied  to  the  engiflt 
frame. 

These  loconioti\ts  are  i(|ni|)iied  for  burning  oil.  .and  tit* 
tenders  .are  coupled  at  the  sun  ike  In  i\  md.  The  two  t.iuks  are 
semi-cylindrical  in  -h;ii)e  and  .ire  placetl  end  to  end.  They  have 
resiH-ctive  cap.acities  for  .^._'(K)  g.allous  <\i  oil  .ami  io.O(X)  gallons 
of  w.ater.  riu-  tender  fr.nne  i-  comitosed  of  ij-inch  channels 
weighing  40  pounds  per  fo<»t,  aitd  strongly  braced  transversely 
while  thi'  end  bumpers- are  of  cast  «teel.  The  tender  trucks  and 
also  the  back  engine  truck,  .are  e(juipi)ed  witli  forged  and  rolled 
steel  wheels.  ^ »- v^."^- "  ■"' •-"'V'  ';-"^^^-i.C''^^ 

Tn  designing  these  locomotives,  full  advantage  has  been  taker 
of  the  experience  g.ained  with  the  Mallet  freight  engines  which 
have  been  opcr.iting  for  some  time  on  the  Central  Paciiic.  Spe- 
cial attention  has  been  given  to  the  steam  distribution,  and  ,tp 
providing  ample  sectional  areas  in  the  steam  .and  exhaust  pipitifif 
.Although  the  duty  which  thes.;  locomotives  are  intended  to  per- 
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rm  Is  exceptionally  severe,  there  is  every  reason  to  anticipate 

it  they  will   prove   successful.  ^'    -■■;'' :''''\''>-;'^  • 

1  he  general  dimensions,  weights  and   ratios  arc  given  in  the 

ilowiug  table:     ,,r,.    ,..:;,,.:  -  Vi^. •:•.-.:    a-:-.- -     .. 


,_„,;:-•.-    ,■  :         CtntRAV   PATA.       '■'•,,"■•.;, 

'Vice  .>.  ...v..  ,^^. ;..;.,. ..».. 

irtive  eflfort :. 

iirht   in   working  order, ,.......,..,....,..  ..7.',,; 

ik;!it   on   drivers :  , ..'.,'. 

.  ii;ht   on    liadinp   truck.  ....  i .............  ...ii.;, 

iglil  on   tr.iilinx   truck. ...  ;^  .............. ... 

iy'it  of  vnginr  atnl  tender  in  working  order...... 

uol   ba^e,  rigid   •  '•  •  •  r 

;eel   ha'-c,  total .,  . .......  ,  .  . .  i 

liOtl  base,  enifinc  and   tender.  ..^;.,....»..^.,,  .^'... .' 

RATIOS.     ■;.;  ;;■' 

•  isbt  on  drivers  -r-  tractive  eflfort .......,,...'.  I;. , 

lal   weight  -r-  tractive  effort , 

active  effort  X  diani.  drivers  -^  heating  surface'... 

tal   lieating  surface*   -^  grate  area ,...i'. 

; ibox  heating  surface  -'-  total   heating  surface*. .%:, 
■  ight   on   drivers  —  total   heating   surface*....,..., 

tal  weight  -;-  total   heating  surface* .  .  .... 

.   'lump  eciuivaknt   simple   cylinders,  cu.    ft.,......., 

■t.il  heating  surface*  -r-  vol.  cylinders.........-,..., 

iitc  area  -;-  vol.  cylinders . . ; . ..  i^.. . . .., 

■'y    "['^i,'-:^/ ■'■■•■'■'>■'[..  '■:^.'■y^''■''.  CYLINDERS,-  '"',■•.  •':'^':- ' 

'  'i  ;'•       j  '  -.       ,    ■    "     '  ■'-."''    '':',''  ^': .'  '■"  -   •'    ■  '  ."■■•,       -     :     ■■'.■■■'■    ."■   ■',,.•■     - 

.*.' liQ'     •,  •  •  ■  •  •  •  •  •  •  •  •  ».•■•.•;«  d  •'•  ■  •'•  ■<•-■;•-  ■.•.»■»  ■  •  -•  •  '■  •■ «  •■■•  *  •  •  ■ 

.i-inmetcr  and  stroke.'.>.^!...!i,o,A.;.V.. .;>;;;  J;^  .;.'.,  ;..,. , 


.7  <■*  .■*  .> 


V#  ft.  8K'  in. 
, .  .Passenger 
Oil 

.  .fi«!,000  lbs. 
..3S4XI0  lbs. 
.320,100  lbs. 
.  .21.0011  lbs. 
..43,700  lbs. 
.50^.000   lbs. 

11    ft. 

.51  ft.  4  in. 
:»a  ft.  1  in. 


i.%  •■•  a*.*,'*  ^.•.A  ■ 


....5.83 

..OS  1. 20 
.,101,f.7 

.3.30 

...45.00 
. . . . ,  .,;...■;..■.>•..  .54.00 

;v»S.  .•  /,>!;;..  .;.V . .  302.0S 

•.  ir 'a:^,'*   a   a   f   a   0  »•»   •  .w    ■   •    m  £t"  I 


.  i. .:..  .Compound 
,2.>  &:  .{>  x  is  in. 


f,i)id  .::.:u.-l 

"'.ameter  ......', 

,..i'.ejsd-..> 


-tVALVES. 


':";■''.■■,■."■',■-■'•"' ^  "■-,•■' ^'  ■,■■'-'■    'v-.  WHEELS.  ■-':>',- 

^►riviiig,   (lianiefcr  ov«r  tires   .",,.....•....;..  .'iiJ.; 

f'rii-ing,  thickness  of  tires.  .  .  . ......; .  .•. . .  ,..,., 

I'TTving  journals,   main,   diameter   and  lenftth.. ,, 

-Oriyiiig   journals,   others,   dianieter   and   Kugtb.;. , 

:  vinj:   truck   wheels,   dianictcf. .,.;...,....  ^. ;.;. 

..'iiK-  truck,  journals   .  .  . .  ;:  '■, , .  ,-,  . ... , .  . . . . . . .-, 

.ailinp  tr\ick  vvlKels.  dianieter...  ..■.....,. ..:.,; 

.11. Tiling  truck,  journals    ,  ,  ...;.'. ; .  ■.■,  L.;... .  J  ,  .■.■;:.'i 

''■.  ■!■■■  ■  ■■:\'^  '■■■':---''^\''K^:'!'  r  y ^ • 'Sw »XR. '-^ ■  ■  ,;;' 
I  \1e-'-V  ;..,'■;,!,  .VV-. ;.;',,. ';\!i, . -.-iv.' 1  .  ..-^v...  .'^■.  .liil 

iNVrking   pressure ;..'.:;.. 

''utsidf   di.imetcr   of   lir-t   ring.  .,.,.....  ...;;.;  . 

;iy)fht'.x.   length   and   width.  ..",...;..;,.,  ;'.■,..  ,i..  ;...■. 
(Mrebox  iilates.  thickness  .  .;  .'i';-,,.i  ,^;.i;:,:v.  i..  .;V. 
I  ive-box.   water   sp.nce    .  , . ....  . . ,  .i , , .^i  . .".:,',,  'X \ 

■  I'Ses.  number  and  outsiclc  diametcif ...'..,.•..;  j  ,, 

Tiibes.  length    ...  ......,.•.  ...i.,.,.u.;'.;. . .;. 

ili.Ttinl^   s\!rfac-.   tubes    ..;  ...v.. .,:......'...,,.,. ., 

Ml  ating  surface,   firebox   ;!.../,*.,....;...■......; 

.  Mialing   surfru-e.   total    ......,,.!., ;."........ ... 

tM  ed  water   beating  surface.  ,i,  .';..',..,.;.'.... . 

■-'^rau-area ;.  >,.  .».„•,;,:.  i-,^, ^.■,:/v. ;■,■;  v,,  ;•,.;.;, . , .  ..i;, 

' :  ■.;'.^^V;  ■  ;    'V,  ,■,.■;■■  ..'v  .';';,V':' ::.■■.'./ -TENDkHi--'.. ■■;';■; 

\Vheiels,  dianTetcr..".'> 'i  ■,.',,. .1; ,  i. .;.. ......:...;.;. .  .■' 

' I^VrnaJ^s.    diameter    nntl  leng'fli . . ; .  .■ , ■. ^ . . ; . . .  ,■ . , 

'^"ater  capacity ;  ,v\  .. . . . ,', . . 

,iil  ,capacity   ... . . , . ..... ....... , . .... .  v,  ...>,;, 

*  .Iriclndcs  fcedwater  Jitatti^  surface.      .    r     • 


-.  .*^ ... 


..  .Piston 
. .  .15  in. 
i5/16  in. 


.>  il'.fiS  in, 
.'..;a?4  in. 

.n  xl2  in. 
.10  X  12  in. 
...SOVi  in. 
-.6x10  in. 
.,  ;...45  in.;. 
..8x14  in; 


,'ci ..'.%.  StraJRlit 
.;,;./. 200  lbs. 
...'.,  ,.;&2  in. 
.120?*;  X  84  in. 
.  ...?8  X  J-l  in. 

,'. ...  ... .  .S  in. 

.'....  .iO.'j-a  in. 

::.20  ft.  6  in. 
.;-.  5.292  sq.  ft. 
....S.-JS  sq.  ft. 

.  ..Ji.a-17  sq.   ft. 
. .  .;l*59fl!  S9,   ft- 

.;:.>:. 70  soi  ft. 


.■.;.".,■, .SW  in. 

.:.•...  .r,  X  11  in. 
...lo.nofl  gal. 
...  .S.->Of>  gal. 


,     ACCOUNTING  BV  THE  STOREKEFPER     /  k,  ;• 


in  a  very  iiiii)Mrt;iiit  and  inlero.stitig  paper  entitled  "  liie  Ac- 
<'Unting  Departnunt  in  Connection  with  the  Mechanical  and 
^torc-s    Departnicnt" — read   heforc   the    Canadian    Railway   Club, 

.A.  A.  Cloodcliild,  auditor  of  stores,  and  nuchanical  acounts,  had 
"jie    following    to    say    anent    the    railroad    stiirekeeper    aiid   ,th<.' 

■  viSrkrof    his   (lv.partnu■nt*v.k.;^:;^V^•..'i^■  ;...^v~''C■-^  ■'^l'  -'.llA-'-^^i^'' -' 

Let  vts  discuss  for  a   few   moments  the  ditties,  responsihililies, 

nd  qualification-!  of  a   -tor<.kiO])ir.  and  indoing  this,  we   shall 

fal  with  rmly  tlie  geuer.il  |>r.ictice  of  innds  whose  storekeepers 

^c  the  eusto(Iians  of  luntsed  niaterial.      The  laruer  question  ;is  to  - 

'te  duties  of  taking  cognizance  of  all  material  luuil  actually  used 

ay  he  left  to  some   future-  consideration.     -\, :[-^- :';.,'.'.::■-'■,'''-.:'  '/^': 

These  duties  bring  him   in  constant  touclr  witTv  ihe  entire  op- 

.     rating    department    of    ,1    roiul.      Locomotive,    car.    bridge    ;ind 

.    nilding,    transportation,   and   other    liranchcs   of    the    service    are 

.'fiendent  upon  him  for  5un])Iying  the  necessary  materials  with 

;  '^iiich    to   carry  on    the    work,    wluther    it    lie   cimstruction    of   a 

,  housand  box  cars,  or  the  j)utting  on  of  a  patch  to  the  side  of 

1  car,  the  building  of  cars,   large   tnonster  locotiiotives.  or  the 

applying  of  a  tender  truck  box  cover,  wherever  we  find  mate- 

!il  being  used,  there  ;d-^o  we   find  the   sturekeeper  an   interested 

'•'rty,  and  this  intere-t   entails  npcin   him  the  need  nf  cultivating 

."  very  close  acquaintance  with  the  heads,  and  the   re(|uirements 

'*f  the  various  dei)artnients.      He  is  aliove  all  also  .-m  oi)erating 

'fficial,  and   should   be  able  at   all  times  to   supply  the  material 

eeds  of  the  entire  railroad.     These  needs  are  varied.     No  line 

f  business   can   be   excluded    from   its   voracious  maw.      Hard- 


ware, glass,  oils.  ])aiiits,  drugs,  aculs.  1  In.  precieuiv  inctals, 
lumber  from  the  cheapest  to  the  most  expensive,  minerals,  coals, 
coke,  road  and  shop  tools  of  every  description,  e>ltice  supplies, 
tiour,  cemeiu,  silks,  furniture,  carpets,  and  so  on,  ad  li-b,  all 
serve  to  appease,  btit  iicv<'r  satisfy  tlje  hunger  of  .ouit  railroad 
systems.-  ..'.;-,-'■•,,  '..  •■' 

What  kind  of  a  man  is  re<juired  to  cater  to  all  these  varied 
needs,  and  to  cater  iutelJigenlly.  ui  order  that  he  may  furnish 
the  maxinuiin  amouiu  of  satisfaction  at  a  miniuntm  expense  to 
his  employers:  be  ever  ready  to  lill  the  orders  and  never  over- 
load himself  with  luaterial  which  the  aesthetic  t;iste  oi  M  supcr- 
intendetu  of  motive  j*ower,  or  a  ma>ter  car  buihler  refuses  to 
attempt  to  digest?  Surely  a  man  to  fullll  such  requirements 
must  be  a  paraM^*",  surely  such  iluties  in  themselves  entail  a 
large  enough  freld  for  the  most  imiustrious  cultivation,  and  the 
requisitioning  for.  receiving,  storing,  and  disbursement  of  sxich 
material,  calls  for  the  very  Jiighe^t  aluhly  taxed  tii  its  utm-.-st 
capacity.  Having  tliose  reiiuireinents  in  mind,  let  U>  glance 
brielly  at  the  various  steps  one  nuist  tread  be  fore"  he  can  reach 
the  topmost  rung  tif  the  .<torckeepiiig  la<hkr.  Let  tis  enter  one 
of  our  large  steires,  and  a«  we  pass  along  we  tirid  our  man 
trucking  eastings  or  unpacking  boxes  »>f  various  matoriais.  may 
be,  sweeping  away  refuse.  Later  on  he  is  foinnl  lo.tdiiig  male- 
rial  into  car.s  or  getting  article-  down  from  the  shelves,  as- 
sisting a  storeman.  He  atlvances  stea<lily,  and  is,  ]>erbai»s,  given 
charge  of  certain  divisions  or  sections  of  the  store  house,  and 
in  the  fulness  of  time  is  cabled  upon  to  a^^utnc  cUargf  oyer 
the  entire  section  or-  store^O'.-.  ■  ■  '.  >v-"  --'.''^  '■''''y--'^-::-':''..'''--^:^'-''.^- 
llitherto,  his  work  has  beeii  inanual.  but  now  life  stoirk  cards ..: 
and  books  engage  considcr.ible  of  bis  attention,  for  lie  is  re-  ."":' 
(jtiire*!  to  know  the  exaci  condition  of  bis  stock  to  ciialile  him 
intelligently  to  place  requisitions  for  ibo  (lejdeied  material,  he 
'  must  know  what  the  average  monthly'consumption  is,  how  far 
.  his  stock  will  preivide  for  ordered  re<iuireine-..ts.  what  qu.ttl- 
tity  if  any  he  has  oir  order,  and  wijether  through  sonic  special  ;:  i' 
or  irregular  condition  he  is  likely  to  lie  called  upon  for  more 
than  his  norm.al  sui)j>ly.  'Vbus  it  has  itecome  nece-s;iry  for  him 
to  devote  consider;ible  time  an<l  attention  to  book  records.  This 
may  be.  and  frequently  is,,  an  entirely  iiexv  experience  for  him. 
Cbnpled  to  this,:  lUHler  the  .system  which  is  St  ill  , largely  in 
vogue,  he  must  (U"\ote  his  ,itteuti'»ii  to  the  accoiints  of  liis  store. 
The  debits  and  credits  are  impressed  upon  liim  as  important  fac- 
tors. l"or  tliis  ]un"]iose  he  engages  a  cKrk,  if  the  fund-  will  !=-. 
IK'rniit.  who  does  the  necessary  biH"»k  \vork  and  neooHniing  for  -, 
hini,  antl  in  his  ignorance  of  the  , merest  theory -f»f  such  work, -.•■"' 
signs  statements  and  records  wlridx  ^ttpUt  before  .thv;rt^>t';^^ 
agenient  of  a  railroad.   -  '    ^'  :  •  ::    -^i'^v.h.-:^  :.    ^-^..^  .../•. '.r-vi''' 

It  is  general  jiraciice  when  a  stotekeeper  keeps  lljs  own  ac-,.Jv  i 
COiuits,  for  him  to  keep  tlwsc  of  the  mechanical  dejtariTiK'ut.V-: 
also,  the  stores  being  very  closely  aUied  thereto,  especially  in  a  .^  < 
large  plant  where  considerable  tnanufacfuring  is  cari^ied  on  for 
roa<l  purposes.  This  necessitates  his  becoming  a  timekeeper, 
as  the  largest  disbursements  of  mechanical  account>  are  for 
labor.  He  uinst  become  ;in  authority  on  di-:ribntion.  '<\  SikH 
labor  autl  exercise  a  prenigative  hi  connection  with  shop  sys- 
tem, contract  work.  etc.  Is  it  not  hopeless  to  expect  am  an  with 
a  training  which  I  have  briefty  (lUtUned,  to  meet  sucli  varied 
requirements?  With  all  respects  to  tbe  large  number  cif  able 
general  storekeepers  on  this  contine'iit.  I  aftirm  that  they  can- 
not clevote  their  attention  tu  siorekeeping,  acconntiim.  .and 
shop  systetTis.  with  justice  to  either  branch  of  the  w^ork.  In- 
deed, there  is  very  little,  if .  any.  attempt  at  doing  this,  as  a 
matter  of  fact,  it  is  largely  a  llction.  The  clerk  is  held  re- 
sponsible for  statements,  e^tc.  issued  under  a  storekeeiper's  sig- 
nature for  the  reason  th.it  the  storekeeper  himself  lia-  no  time 
to  attend  to  such  matters,  and  not  infreqne;jtly  looks  ur»in 
them  as  of  very  secondary  im])oriance.  or  is  lacking  in  a  proper 
.ippreeiation  of  the  value  of  such  duties,  and  he  almost  naturally 
rlevelops  a  ten<lency  to  protect  the  stores  aivount  at  tlie  expense 
of  those  of  the  mechanical  department.  Quite  .apart  from  the 
question  of  integrity  of  the  departmental  officials,  a  feeling  of 
<lis.satisf action  iiu"vitab|y  un<1erlies  all  questions  .6,1  ;«li^l»uted 
costs.  ".';;:■...''';■;,-.■,.■■  .   -.■^'-■^v'--^ 

Speaking  from  experience  I  have  no  hesitation  in  atiirming 
that  it  is  a  simple  jnatter  to  load  an  account  witlr  items  which  ;^. 
should  never  be  cli.trged  thereto,  and  to  .so  manipul.ite  .accounts  ■'-'. 
as  to  atTord  iiiori'  th.an  ampli-  iirMtection  to  the  storekeei>ing  de- 
partment, lliere  was  .1  time  in  the  ree-ollection  of  many,  when 
the  necessity  for  proper  ace-onnting  inetlu^ds  aiul  men  was  not 
realized  a.s  it  is  to-day.  Ivverything  jH-rtainiug  to  the  ace'oimts, 
from  theinan  who  "wanted  to  knotv"'  to  the  underpaid  clerk 
who  was  expecte'il  to  "sh<iw,"  was  ace'orded  very  little  considera- 
tion. ;in<l  one  can  almost  nn<lerstand  how  it  came  abojii  that  the 
storekeeper  was  lookeMi  upon  as  a  -ufticiently  informed  and  re- 
sponsible pcrsoti  to  take  cliarge  of  accounting  anel  timekeeping, 
but  to-day,  and  I  venture  to  say.  never  nmre  than  to-day.  it  is 
considered  proper  and  necessary  for  this  work  to  be  han<llcd  by 
men   whose  minds   have  been  thoroughly  trained   thereto. 

Mr.  Goodchild  closed  his  paper  with  a  very  strong  pK'a   for 
the  arcounting  of  the  stores  department  to-be.  .un<ler  the  direc- 
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tion  of  the  general  staff  of  accountants.  He  believes  that  audit- 
ing or  accounting  by  an  independent  officer  should  make  for 
real  efficiency,  and  added  that  speaking  for  himself  he  wel- 
comed an  outside  auditor,  who  may  be  authorized  to  do  so,  go- 
ing over  the  methods  and  analyzing  the  principles  upon  which 
the  work  is  conducted,  showmg  up  any  weak  spots  in  order 
that  whatever  remedy  is  found  necessary  may  be  applied. 


GRAVITY  DUMPING  CAR  OF  GENERAL   UTIUTY  FOR 
A  SOUTH   AMERICAN    RAILROAD 


STATISTICS  OF  RAILWAYS  IN  THE  U  NITBD  STATE  S 


Statistics  issued  by  the  Interstate  Commerce  Commission  show 
that  on  June  30,  1910.  there  was  a  total  single-track  mileage  of 
240,438.84  miles  in  the  United  States,  indicating  an  increase  of 
3,604.77  miles  over  the  corresponding  mileage  at  the  close  of  the 
previous  year.  An  increase  in  mileage  exceeding  100  miles  ap- 
pears for  California,  Florida,  Georgia,  Minnesota.  Mississippi, 
Nevada,  Oklahoma,  Oregon,  Texas,  Washington,.  West  Virginia 
and  Arizona. 

There  were  58.947  locomotives  in  the  service  of  the  carriers 
on  June  30,  1910,  indicating  an  increase  of  1,735  over  correspond- 
ing returns  for  the  previous  year.  Of  the  total  number  of  loco- 
motives, 13,660  were  classified  as  passenger,  34,992  as^reight 
and  9,115  as  switching,  and  1,880  were  unclassified. 

The  total  number  of  cars  of  all  classes  was  2,290,331,  or  72,051 


Considerable  attention  has  been  attracted  to  South  American 
railroads  of  late  due  to  the  very  large  additions  which  prac 
tically  all  of  them  have  been  making  to  their  existing  equipment, 
and  particularly  through  the  fact  of  the  distinctively  Am^iiican 
lines  by  which  the  latter  is  characterized.  The  management  of 
these  various  roads  have  for  some  little  time  expressed  a  decided 
preference  for  the  American  type  of  locomotive,  but  not  until  a 
comparatively  recent  date  has  this  same  sentiment  become  also 
identified  with  car  design.  These  changed  ideas  are  plainly 
evident  in  the  abandonment  of  the  rigid  pedestals,  and  the  sub 
stitution  of  the  four-wheel  pivoted  truck,  the  use  of  steel  for 
bodies,  steel  for  wood  underframes,  and  vastly  increased  capacity. 

The  rapid  extension  of  lines  which  is  at  present  in  order  in 
that  country  necessitates  a  great  number  of  cars  of  special  type 
for  construction,  and  considerable  experimenting  has  been  done 
of  late  with  self-discharging  hopper  ballast  cars  of  various 
design,  with  the  end  in  view  to  secure  if  possible  an  arrange- 
ment which  may  serve  commercial  purposes  as  well  as  the  actual 
needs  of  the  railroad. 

The  Goodwin  gravity  dumping  car  herein  illustrated  is  an 
interesting  example  of  all  around  utility  which  was  designed  to 
meet    the    special    requirements   of   the    Entre   Rios    Railway,   a 


CAR    IX    KU.NNINO    CUXIUTIOX    WITH     .^LL    DOORS    CLOSED. 


more  than  on  June  30,  1909.  This  equipment  was  tints  assigned: 
Passenger  service,  47.095  cars;  freight  service,  2.135,121  and 
company's  service,  108.115.  The  figures  given  do  not  include  so- 
called  private  cars  of  commercial  firms  or  corporations. 


New  Mixed  Tr.\ffic  Locomotive. — The  Great  Western  Rail- 
way Company  of  England  have  just  built  a  new  kind  of  mixed 
tratTrtc  locomotive  for  express  goods  and  excursion  passenger 
traffic.  It  is  of  the  2-6-0  type,  liaving  six-coupled  wheels  and 
a  leading  "pony"  truck  instead  of  a  four-wheeled  bogie.  Ex- 
cept for  tile  wheel  arrangement  the  engine  resembles  the 
"County"  class  of  4-4-0  express  engines.  The  two  high-pres- 
sure cylinders  are  outside  and  are  18^2  inches  by  30  inches. 
The  boiler  is  of  the  standard  domeless  type  of  the  company,  and 
has  a  total  heating  surface  of  1,566.74  square  feet,  and  a  work- 
ing pressure  of  200  pounds  per  square  inch.  The  pair  of  "pony" 
wheels  are  3  feet  3  inches  in  diameter  and  the  coupled  wheels 
5  feet  8  inches.  The  engine  in  working  order  weighs  62  tons. 
and  the  tender  which  has  a  capacity  for  3,500  gallons.  40  tons. 
The  engine  has  something  of  an  American  appearance,  which  is 
further  marked  by  the  Great  Western  method  of  having  the 
foot-plate  placed  much  higher  above  the  tender  frame  than  is 
customary  on  most  lines  in  this  country.  Being  a  mixed  traffic 
locomotive  the  engine  is  not  named,  as  are  the  Great  Western 
passenger  engines. 


British  corporation  operating  about  700  miles  of  4  ft.  8!'2  in. 
gauge  track  in  the  Argentine  Republic.  It  is  especially  adapted 
for  ballasting,  coal,  coke  or  ore  service,  and  has  been  proved  by 
actual  use  on  many  railroads  to  be  thoroughly  efficient,  and  to 
possess  all  the  advantages  claimed  for  it,  which  are  as  follows ; 
It  will  stand  any  service  which  steel  hopper  cars  will  stand,  it 
will  handle  any  material  which  steel  hopper  cars  will  handle, 
it  will  last  longer  in  service,  and  it  has  no  cross  bracing  to 
interfere  with  the  loading. 

In  addition,  the  claim  is  advanced  for  this  particular  design 
that  it  will  perform  tlie  following  services  wliich  are  be\ond 
the  range  of  the  ordinary  hopper  car,  viz.,  it  will  discharge  its 
load  on  both  sides,  or  all  on  either  side ;  all  in  the  center,  or 
part  in  the  center  and  part  on  either  side,  and  will  distribute 
ballast  in  any  position  required.  A  special  advantage  is  apparent 
in  the  fact  that  this  wide  range  of  distribution  can  be  attained 
without  careening  the  car,  or  in  fact  without  any  movem»Mit  oi 
the  car  body.  The  design  thus  combines  all  the  special  features 
of  other  dumping,  ballasting  and  gondola  cars  with  those  that 
are  unique  in  itself,  and  it  can  be  immediately  diverted  to  any 
required  service  without  alteration  or  change  of  parts.  As  an 
illustration  of  its  general  usefulness  the  Entre  Rios  Railway 
advises  that  it  has  handled  therein,  depending  on  gravity  solely, 
tin  slate  bars,  loose  grain,  grain  in  bags,  broken  stone,  large 
rock,  steel  billets,  coal,  coke,  pig  iron,  general  ballast,  gravel  and 
a  variety  of  other  similar  material. 

The  operations  for  working  the  doors  and  chutes  for  ballast 
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)ng  are  clearly  shown  in  the  two  illustrations  herewith.  The 
:irst  shows  the  car  as  it  appears  in  running  condition,  with 
.11  the  doors  closed,  and  the  second  is  a  view  of  the  interior 
after  the  whole  load  has  been  discharged  on  one  side  bevond 
die  rails.  The  side  doors  run  half  the  length  of  the  car  on  both 
>ides,  and  are  opened  and  closed  by  means  of  a  spindle  and 
lever.  These  levers  are  lixed  at  each  end  of  the  car,  and  each 
lever  operates  the  doors  on  one  half  of  it,  thus  a  small  inove- 
nient  causes  the  doors  up  to  the  center  to  be  dropped  simultane- 
ously, discharging  the  load  in  that  section  on  one  side  only,  or 
equally  on  both  sides  beyond  the  rails,  between  them,  or  partly 
beyond  and  partly  between  the  rails  at  the  will  of  the  operator. 
After  the  discharge  is  effected,  a  similar  movement  of  the  lever 
on  the  spindle  closes  the  doors.  The  contents  can  be  unloaded 
with  equal  facility  while  the  car  is  in  motion,  and  in  the  instance 
of  ballast  it  can  thus  be  distributed  over  whatever  area  may  be 
necessary.      The    discharging    apparatus    can    also    be    arranged 


AFTER    DISCHARGING    LOAD    ON    ONE    SIDE. 

readily  to  operate  by  compressed  air  or  steam,  instead  of  hand 
levers,  or  in  conjunction  with  them  as  desired. 

The  generally  substantial  character  of  the  design  is  clearly 
shown  in  the  illustrations.  The  construction  is  of  pressed  steel 
throughout,  riveted  with  exceptional  strength,  and  the  workman- 
ship is  of  exceptional  excellence.  The  smaller  photograph  shows 
the  arrangement  of  the  interior  and  of  the  bracing.  The  car  is 
divided  in  the  center  by  a  cross  bulkhead,  which  renders  each 
half  of  it  self-contained.  This  bulkhead  is  conitnued  down  to 
the  chute  fram.e  or  apron  piece,  and  forms  the  center  stiffening 
diaphragm,  visible  in  the  exterior  view.  The  cars  have  a  capacity 
of  840  cubic  feet,  with  top  load,  and  all  parts  of  the  running 
gear  conform  to  the  standard  of  the  Entre  Rios  Railway.  Tlie 
principal  dimensions  are  as  follows: 

Length  over  all,  39  ft. ;  length  over  body,  33  ft.  6  in. ;  width 
over  all,  9  ft.  5  in. ;  width  inside,  8  ft.  10J/2  in. ;  and  height  from 
rail  level  to  top  of  side  of  car,  9  ft.  6  in.  The  diameter  of  the 
truck  wheels  is  33  in. ;  truck  wheel  base,  5  ft.  6  in. ;  and  center 
to  center  of  trucks,  33  ft.  6  in. 

The  two  cars  included  in  this  order  which  is  supposed  to  be 
the  forerunner  of  a  very  large  contract,  were  built  by  the 
Gloucester  Railway  Carriage  and  Wagon  Company,  Limited,  of 
England,  and  were  the  first  of  this  type  to  be  constructed  in  that 
country.  It  is  not  known  whether  bids  were  invited  on  them 
from   American   firms,  but   it  would   seem   that  in  view   of   the 


impetus  at  present  associated  with  car  development  in  South 
America,  and  the  adoption  in  that  country  of  types  embodying 
material  and  constructive  features  so  familiar  to  car  builders 
of  the  United  States,  that  it  would  afford  a  more  proniising 
field  than  has  heretofore  been  associated  with  it. 

As  an  instance  of  the  fact  that  the  English  firms  have  gone 
to  untiring  effort  and  great  expense  to  secure  this  new  busmess 
It  may  be  mentioned  that  several  have  installed  very  complete 
plants  for  the  manufacture  of  pressed  steel  car  shapes,  and 
have  extended  their  facilities  to  handle  cars  of  this  size,  which 
are  practically  four  times  as  large  as  any  freight  car  with  which 
they  have  had  to  deal  heretofore  for  English  railroads. 


Harriman  Lines  Extend  Pension  System. — The  Harriman 
lines  pension  system  in  being  extended  to  the  Oregon  Short  Line 
has  increased  the  number  of  pensioners  by  23  to  whom  $519  a 
month  is  paid.  Operating  employees  are  retired  at  65  and  clerks 
and  similar  employees  at  70.  Since  the  department  was  estab- 
lished the  Southern  Pacific  has  pensioned  616  employees.  The 
total  amount  paid  since  pensions  were  established  in  Januarj-, 
1903,  is  $850,607.70,  and  the  disbursements  for  June  on  this  part 
of  the  system  was  $140,010.35,  and  for  the  fiscal  year  ended  June 
30,  191 1,  $168,000.20.    At  present  420  men  and  women  are  on  the 

roll.  7   ;   .   i;!f 


Foreign  Road  Increases  Pay. — The  employees  of  the  Hun- 
garian state  railways  had  their  pay  raised  on  May  i,  after  years 
of  struggling,  which  at  times  was  pretty  near  fighting.  They  are 
divided  into  nine  classes.  The  president  now  receives  $3,000  a 
year;  six  directors,  $2,400  each;  seven  vice-directors.  $2,000; 
eight  superintendents,  $1,800;  115  engineers,  $1,000;  430  other 
engineers,  $760;  550  engineers  of  a  still  lower  class,  $580;  the 
three  lowest  classes,  designated  only  as  "employees,''  $400,  $360 
and  $320.  The  total  number  of  all  classes  is  6,039.  These  are 
the  permanent  staff.  Probably  as  many  more  are  employed  as 
laborers,  etc.,  who  may  be  discharged  when  not  needed. 


R.\illess  Tr.\ction. — The  first  practical  experiment  with  the 
railless  trolley  system  in  Great  Britain  was  inaugurated  recently 
by  the  Mayors  of  Leeds  and  P>radford,  the  trial  trip  being,  ac- 
cording to  all  reports,  distinctly  successful.  Major  Pringlc  offi- 
cially inspected  the  system  before  the  function,  and  the  service 
will  be  open  to  the  public  after  the  final  sanction  of  the  Board 
of  Trade  has  been  obtained.  The  cars  are  built  to  carry  28 
passengers.  The  result  of  the  experiment  will  be  watched  with 
much  interest,  for  there  are  many  proposals  at  present  under 
consideration  for  similar  service  elsewhere. 


A  Paint  Which  Indicates  Cha.nges  of  temperature  by 
changes  of  color  is  made  of  a  mixture  of  seven  parts  of  satur- 
ated solution  of  potassium  iodide  and  134  parts  of  saturated  so- 
lution of  mercuric  chloride  with  one  part  of  pulverized  copper 
sulphate  and  the  necessary  oils  and  driers.  The  paint  changes 
its  color  between  115  deg.  and  130  deg.  P.,  and  is  applied  to  any 
surface  which  it  is  desirable  to  know  if  it  is  becoming  heated. 
The  range  of  temperature  at  which  color  changes  take  place  may 
be  slightly  varied  by  altering  the  proportions  of  the  ingredients. 


Escape  Non-Essentails. — Most  men  have  a  genius  for  seeing 
things  as  they  want  to  see  them ;  not  as  they  are ;  and  for  fix- 
ing their  attention  on  non-esstntials.  To  make  real  progress, 
such  characteristics  must  be  overcome,  and  the  one  and  only 
way  it  can  be  done  is  to  show  how  much  more  profitable  is  a 
policy  based  on  scientifically  accurate  knowledge. — David  Van 
Alstyne  before  the  Congress  of  Technology,  Boston,  Mass. 


A  Series  of  An.\lyses  made  of  the  contents  of  the  ashpans  of 
nmety-five  locomotives  on  the  Erie  R.  R.  showed  them  to  contain 
an  average  of  33  per  cent,  unburned  carbon.  This  means  that 
one-third  of  the  total  cinders  has  not  been  burned,  and  must 
represent  in  the  aggregate  a  very  large  amount  of  waste  capital. 
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tion  of  t'.ic  ,m.'iKra!  statt  ipf  accomitai.t.s.  lie  IrHivis  tliat  audit- 
ing; or  accountinsj;  l>y  an  iiKkpendfiit  officer  >lioul(l  make  for 
real  efficiency,  atid  added  that  speakint;  for  I'.ini-elf  he  wel- 
comed an  out-<ide  auditor,  who  may  he  authorized  to  do  so.  go- 
int;  over  the  methods  and  aii;;l\ziii^  the  principles  upon  wliidi 
the  work  i>  comlucted.  showmt:  up  any  weak  <pots  in  order 
.  that  whatcvvr  rcincdy  js,  fouiid  necessary  may  be  applied. 


GRAVITY  DUMPING  CAR  OF  GENERAL   UTILITY  FOI' 
A   SOUTH    A.VIERICAN    RAILROAD        >  .    ... 


•STATISTICS  OF  RAILWAYS  IN  THE  U  NITBD  STATES 


-  Statistics  issued  \>y  the  Interstate  Connncrco  Connnission  show- 
that  on  June  30.  iwio,  there  was  a  total  sini-le-track  miUaiie  of 
J40.43S.S4  mile^  in  the  L'nited  States,  intlicating  an  increase  of 
3,604.77  miles  over  the  corre-!)on(iing  mileage  at  the  clu-e  of  the 
previous  year.  .\n  increase  in  mileage  e.\cee<ling  I(k>  miles  ap- 
pears for  California,  Floritla.  Georgia.  Minnesota.  Mis-issippi, 
Xc'vatla.  Oklahoma,  Oregon,  Texas,  Washington    \\  e>l   N'irginia 

and  Arizona,;'  '  ,  ■;  ^:-''  ■;-::i-'-'  ^  fji'':-'/:-  ■r'J-.  J''^':  ^'f'  .y": 

There  were  .^S.Q47  locnrfiotivcs  irttlic  service  of  tftfc  carriers 
on  June  30,  lyio.  indicating  an  increase  of  1.735  over  correspond- 
ing returns  for  tlie  previous  year.  Of  tlie  total  nnml>er  of  loco- 
motives, 13,660  were  classified  as  passenger.  ,U-*)<>-  <''S  freight 
and  9.115  as  switching,  and  i,SSo  were  unclassified. 
The  total  mnnher  of  cars  of  all  classes  was  2.200,331,  or  72,051 


■■.•      ■'■.-.'.  ■/-•<.'•■  ■•    .■-•.;-     .'- '     .■•■.■'■■..••. 

Considcrahle  .ittention  has  heen  attracted  to  Soitth  .\mericaftV 
railroad.^   of    late   due   to    the   very   large    additions    which   prac 
tically  all  of  them  have  heen  making  to  tlieir  existing  equipmeiVt.. 
and  particularly  through   the   fact  of  the  distinctively  Amf^iicaiy 
lines  by  which  the  latter  is  characterized.      The  manageme-.it  of 
these  various  roads  have  for  some  little  time  expressed  a  dccidei' 
preference  for  the  .Xnurican  tyjie  of  locomotive,  but  not  until 
comparatively  recent   date   has  tiiis  same  sentiment  become  als 
identified    with    car    design.      These    changed    ideas    are    plainl> 
evident  in  the  abandonment  of  the  rigid  i)edestals,  and  the  sub 
stitution    of    the    four-wlieel   pivoted    truck,    the    use   of    steel    for 
Itodies,  sieel  for  wood  untlerframes,  and  vastly  increased  capacity 

The  rapid  extension  of  lines  which  is  at  present  in  order  it 
that  country  necessitates  a  great  mimlier  of  cars  of  special  type 
for  construction,  ;md  consiilerable  experimenting  has  been  done 
of  late  with  self-di^cliarging  hojiper  ballast  cars  of  variou' 
design,  with  the  end  in  view  to  secure  if  possible  an  arrange 
mem  which  may  serve  commercial  purposes  as  well  as  the  attuai 
needs  of  the  railrt^ad.  .■  /:,\,  -,  ;^  /  ■'  W  "■.••    -" .  •■■■■.■ 

i'lie  (loodwin  gravity  dumping  car  hereiii  illustrated  is  ai^ 
imeresting  exam])le  of  all  around  utility  which  was  designed  ti 
meet    till-    special    re<|uirements    of    the    I'ntre    Rios    Railway,    a 


(     \lv'      IN      Kl     S  N  1  Ni  .     I  I  iM'l  I  li  i.N      \S 


1  i|v.^     I  l.o.-1-.l'. 


■'     ■ -mt^C-tlKUi  oViJunv'.^^  equipnunt    wa~  tliii-  .isMLiiud  ; 

ras-eii'-ier  .servici\  •47.0«J5  .cars :  freis^ht  service  J.135.IJI  and 
company's  service.  loK,fl5.  The  figures  given  dn  ii"!  iiuhide  t»«>- 
c.'illed  private  cars  of  c<';nnur.-ial  linns  Or  corporation-.  1  •■' 


••'•'Xiu  .\lixK(>  Ti^cVFirtf  l-oi  oMoiivi .  file  (ireai  WestiTu  Kail 
way  Company  of  1-ngland  have  just  built  a  new  kind  of  mixed 
traffic  ioconvitive  for  e.xpress  goods  .nid  excnrsii'ii  pa-^onger 
traffic  It  is  of  the  _*-f>-o  type,  liaviiig  s)\-cou|Kd  wheel-  and 
a  kadiii'..;  '^oiiy"  tnick  in-tead  i>\  ;i  fiiir-uiieeKd  luigie.  i'.x- 
ctpi  for  the  wlwel  arraiigenu  111  tiu-  nigiiie  re-(.inliK-  the 
"County"  class  (if  4"4*'*  expri--  eiii.;iiu-.  flu  Iah  liiuli  pres- 
sure cylintlers  are  oiitside  ami  are  iS' _■  iitche>  liy  30  iiiclie-. 
The  boiler  i-  of  the  Standard  donudess  type  of  tfu-  cmipaMv.  and 
has  ;i  toi.al  heating  -"urface  of  1.5.6^1.74  xpiare  feet,  and  a  work- 
ing pressure  of  .^xj  poumls  per  ^(|uare  inch.  I'lie  jiair  of  ■"pony" 
u  hffls  atv  ;^  feet  3  inches  in  diameter  and  the  couple<!  wheels 
5  feet  8  inches.  The  engine  in  working  order  weighs  oj  ton-, 
.•md  the  tender  which  Ii;is  a  capacity  for  3..^<X)  gallons.  40  ton-. 
The  engine  has  -oiiiething  <<i  ;m  .\merican  aiiiiearanci'.  uiiicli  i- 
furtlier  marked  by  the  dreal  We-terii  iiutliod  cif  jiaviiig  the 
foot-plate  placed  much  higher  above  the  tender  frame  tiian  is 
customary  on  most  lines  in  this  country.  lUiiig  a  mixed  traffic 
locom4itJve  the  eniiine  i-  not  named.  .1-  .ire  the  Great  Western 
passengt-f  etigiiH-s. 


I'.riti-h    c'irpi«ratiiiii    o])i  rating    about    7<h)    mile-    of    4    ft.    SVS    HI-. 
gauge  track  in   tiie  .\rgeiitiiie   Keimlilic.     It   i-  especially  adaiitei' 
for  balla-tin.u.  dial,  coke  >>r  <<]\-  sir\ice.  ;md  has  been  iiroved  by 
actual  use  on   m.any  railro.iils  to  be  thoroughly   elhcient.  and  to 
l)osse-s  all  tlie  a<l\ant;ige-  claimed   f"  ir  it,  wliich   are  ;is   follows.;; 
It   will   stand  any   service  which  steel  hopper   cars  will   stand,  it 
will    h.'iinlle    any   material    which    -teel    lio[pi.er    cars    will   handle, 
it    will    last    longer    in    -ervice.    and    it    has    no    cross   bracing    t' 
interfere  with  liie  loading.  ..,  ....Vj -v>..  j-;>.^,-i.;. ;    ..^..,,^-... 

In   ■•Kiditi"!!.   the   ilaiiii    i-   .idvaiued    for  tills  li.-irficulat^  deSigi' 
that    it    will    iieri'orni    the    folji.vviig    -ervices    which    :ire    be\oi!'. 
the    ran:-;e  of   the  iinlinary   liii)ii)er  car.   viz..   it    will   di-cli.-irvi    its' 
load  "11   Ix'th   -ide-.  ^r   all   mi   either  side:    all   in   the  center,  o; 
part    ill    the    ei  iiter   .iiid    part    mi    either    -ide.    and    will    distribtitt 
balla-t   ill  any  po-itioii   reipiiied.    .\   speci.al  ;idvantai:e   is  ajiparcii: 
in   the    fact   that    thi-   wide    raii!.;e   of   distribution   can    be   aitaiiic 
without  careening  the  car.  or  in    fact   witlKait  .any  movent. iit  o.i.; 
the  car  body.     The  design  tliu-  combine-  ;dl  the  s]>eci.il   feature"^ 
of  other   dumping,   balla-tiiig   .md  gondola  car-   with   those   tha" 
are  unii|ue  in   itself,  and  it   can  be  immetliatcly  diverted  to  ati.^ 
reijuired    Service    without   ;iltiratioii    or   ch.ange   of   parts.      .\s   ar 
illustration    of    its    general    usefulne>;s    the    h'ntre    Rio-    Railwa> 
advi-es  that   it  has  handled   therein,  depending  on   i^r.axity   -olel>  ■ 
tin    slate   bars,    loose   grain,   grain   in    bag-,   broken    stone,    large 
rock,  steel  billets,  coal,  coke,  pig  iron,  gener.il  ballast,  gravel  .ami 
a  variety  of  other  similar  materi.d.  ■     • 

The  operations  for  working  the  doors  and  cinites   for  ballas^v' 
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ii;  are  clearly  shown  in  the  two  illustrations  lurtwiili.  '1  he 
r.st  shows  tile  car  as  it  appears  in  runninvr  condition,  with 
il  the  cloor>  closed,  and  the  second  is  a  view  of  the  interior 
Iter   the   wIkjIc    load   has    I)een    discharged   on    one    side   ijcvond 

; lie  rails.  The  side  doors  run  halt  the  length  of  the  cafirtn  both 
dcs,  and   are   opened  and   closed   by   means  of  a   spindle   and 

ever.     These  levers  arc  li\ed  at  each  end  of  the  car.  and  each 

ever  operates  the  doors  on  one  half  of  it,  thus  a  small  iimve 

neiTt  causes  the  doors  up  to  the  cciUer  to  i)e  dropped  sinuihane- 
usly,  dischar.tiitit;  tiie  load  in  that  section  on  one  side  only,  or 
ijnally  on  hoth  siiks  !)eyond  the  rails,  between  them,  or  partly 

levond  an<l  partly  between  the  rails  at  the  will  of  the  operator. 

\tter  the  discharjie  is  effected,  a  similar  movement  of  the  lever 
n  the  s])indle  closes  the  doors.     The  contents  can  be  unloaded 

vith  e(|nal  facility  while  the  car  is  in  motion,  and  in  the  in-tance 
f  ballast  it  can  thus  be  (listribiited  over  whatever:  area:  liiay  be ^ 

necessary.      The    dischar.uirin    ap])aratus    can    also:  be    arranged 


,  .\1-TER    UISCHAHGINO    LOAD    O.N    OXE    SIDJE.    . 

readily  to  operate  by  compresseil  aiftyt-jteatniiiiitead  of  hand 
levers,  or  in  conjunction  with  them  as  desired! 

The  generally  substantial  ciia.racter  <.>f  the  design  is  clearly 
shown  in  the  illustrations.  'Fhe  constriiction  is  of  pressed  steel 
throughout,  riveted  with  exceptional  strength,  and  the  workman- 
ship is  of  exceptional  e.Ncellence.  Tiie  smaller  photograph  diows 
■the  arrangement  of  the  interior  and  of  the  bracing.  The  car  is 
divided  in  tiie  center  by  a  cross  bulkhead, which  renders  each 
half  of  it  <eli  contained.  This  bulkhea<l  is  conitiuied  down  to 
the  chute  frame  or  apron  piece,  and  fornis  the  centt-r  stilYcning 
diaphratjm.  visible  in  the  exterior,  view.  The  cars  htlyc  a  capacHy 
of  S.40  cubic  feet,  with  top  loail,  and  all  parts  of  the  ruining 
gear  conform  to  tiie  standard  of  the  Kinrc  Rios  Rxiilvvay.  The 
principal  dimensions  are  as  follows:  '    ; "^  ' '^^ 

Length  over  all.  ,vj  ft. ;  length  over  body,  ^j^  ft.  6  in. :  widtli 
over  all.  9  ft.  5  in.:  width  inside,  8  ft.  10' j  in.:  and  luight  from 
rail  level  to  top  of  side  of  car,  y  ft.  6  in.  The  diameter  of  the 
truck  wheels  is  33  in.;  truck  wheel  base,  5  ft.  6  in. ;  and  center 
to  center  of  trucks,  33  ft.  6  in.    ■''^\:<'\-^:' },\''':'^'\''^'>:  .'.:■:  ■'■■:■,'■•. ^y^']^:-^^ 

The  two  cars  included  in  this  order  which  is  sitpposcft  to  be 
the  forermnier  of  a  very  large  contract,  were  built  by  the 
Gloucester  Railway  Carriage  and  Wagon  Company,  Limited,  of 
England,  and  were  the  first  of  this  type  to  be  constructed  in  that 
country.  It  is  not  known  whether  bids  were  invited  on  them 
from   American   firms,  but   it   would   seem  that  in  view   of   the 


■  V;    ..'    .'■■<•.' 


impetus  at  present  associated  with  car  (levelopment  in  South 
Ainerica,  and  the  adoption  in  that  country  oi  types  embodying 
materia!  and  constructive  features  so  familiar  to  car.  builders 
of  the  United  States,  that  it  would  attOrd  a  more  prouiising 
field  than  has  heretofore  been  associated  xviUi  it. 

As  an  instance  of  the  fact  that  the  English  tinns  have  gone 
to  untiring  effort  and  great  exjiense  to  secure  this  new  bu>mess 
It  may  be  mentioned  that  .-.evLral  have  installed  Very  complete 
plants  for  tlfc  manufacture:  of  pressed  steel  car  shapes,  and  .•: 
have  extended  their  facilities  to  handle  cars  of  this  size,  which 
are  practically  four  times  as  large  a.-  any  freight  car  with  which 
they  have  had  to  deal  heretofore  .f(»r   English  railroads. 


It.VRKiMAN  LiXES  E.VTKNU  I'k.nsjo.v  Sv.<tkm.— I  he  Itarrimaii 
lilies  pension  system  in  being  extended  to  the  Oregon  Short  Luic 
has  increased  tlie  number  of  pensioners :  by  J3  to:  wlwin  $5 19  a 
moitth  is  paid.  Oi)erating  employees  are  retired  at  65  and  -clerks  ; 
and  similar  employees  at  70.  Since  the  department  Was  estab- 
lished the  Southern  Pacilic  has  pensionecl  <»t()  employee*-.  The 
total  ainomit  paid  since  penrf<>tis  w-ere  :"e5lshli*«htd  in  'JanuacjS 
f<K>3.  is  S830.607.70.  and  the  <l:sbursements  for  June  on  this  part 
of  the  system  was  5140,010.33,  and  for  the  fiscal  year  ended  June 
30.  1911,  Si68,ood.20.  At  preseiu  420  inon  and  w.<j;men  Art:  t>ii  the 
roltr,  A,  ■■'^-■:k:w]-i  v,- ;  >'  Vic : '/-  ,  ■- ;  ^  :y: 


FoRi-:u;.\:  RoAtv  Txcrkasks  I*a\.— ^Tlie  emiilojSccs  of  ttiV' Wnn- 
garian  state  railways  had  their  pay  raiscdpn  May  I,- after  years 
of  struggling,  which  at  tunes  was  pretty  lieai;  fighting.  They  ate 
<livided  into  nine  classes.  The  president  now  receives  S3.000  a 
year:  six  directors,  $2,400  each ;  seven  vice-directors,  $_'.«JOo: 
eight  superhTtentients.  $i.^<oo:  115  eitfiinoers,  $Mioo:  430  other 
engineers,  S760;  5?o  engiiuersoi  a  .still  lower  cla>s.  S,=;So:  the 
three  lowest  classes,  designated  only  as  "emplovees."  S4(X}.  $360 
and  S320.  The  total  niuiiber  of  allclasses  is  6.039.  These  are 
the  pernt-jneftt  staff.  Probably'  as  many  more  are  employed  as 
lal)orers,  etc.,  %vho  may  be  discharged  When  not  ne^ed.  -..;., 


'A  Paint  U'liicH  iNitnATKs  Ciiani;ks  of  lemperatiTre  by 
changes  of  color  is.  made  of  a  mixture  of  Seven  parts  of  satur- 

jited  soUitioti  of  potassium  iodide  and  i.U  parts  of  saturated  ab- 
lution 0f  mercuric  chloride  with  one  partof  pivlrerizetl  copper 
sulphate  and  the  necessary  oils  and  driiTS.  The  itaiirt  changes 
its  ciilor  between  115  deg.  and  130  deg.;  E.,  and  i>  applied  to  any 
surface  which  it  is  desirable  to  know  if  it  is  beconiitTg  heated. 
The  range  of  teinperattirc  at  which  color  changes  take  place  may 

; Ije  slightly  varied  by  aUsiiu.t;  the  proi><»rtions  of  the  ing;re«Ueiits. 


'f'  '->..  V 
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%Ait,t£?s'  Tr.xction.— -The  first  practical  expernnotit  with  tlie 
raiUess  trolley  system  iivtireat  liritain  was  inimgnrati-*!  recintly 
by  the  Mayors  of  Leeds  and  P.radford.  the  trial  trip  being,  ac- 
cording to  all  reports,  distinctly  successful.  Major  I'riugle  offi- 
cialh  inspccteil  the  system  before  the  function,  and  the  service 
will  l>e  open  to  the  iHildic  after  the  tinal  saitctifni  of  tlte  IJoafd 
of  Trade  has  been  obtaine<l.  The  ears  are  built  to  carry  28 
passvugers.  The  result uf  the  experinieut will  be  watchetl  with 
much  interest,  for  there  ar^e  many  proposals  at  present  under 
"consideration  for  similar  service;  elsewhere. 


Escape  XoN-EssEKTAiL.s,— -Most  nten  have  a  genius  for  seeing 
things  as  they  want  to  see  them;  "<•*  as  they  are;  and  for  fix- 
ing their  attention  on  non-esKiitials.  To  maky  real  progress, 
such  characteristics  must  be  overcome,  and  the  one  and  only 
way  it  can  be  done  is  to  show  how  much  more  profitable  is  a 
policy  based  on  .  scientifically  accurate  knowledge. — David  Van 
Ahiyne  befor^.  the  Congress  <'/  Technology,  Boston,  Mass. 


-A  Skries  of  .\N.\fcY.SES  made  of  the  contents  of  tlu-  ashpans  of 
nmety-five  locomotives  on  the  Erie  R;  R.  showed' them  to  contain 
an  average  of  7,^  per  cent.  unburne<l  carbon.  ThU  tneans  that 
one-third  of  the  total  cinders  has  n««t  been  burne<l.  an<l  must 
represent  in  the  aggregate  a  very  large  amount  of  waste  capital. 
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RECENT  DEVELOPMENTS  IN  DRILLING  MACHINES 


Attendants  at  the  last  railway  mechanical  conventions  will  re- 
member the  exhibit  of  The  Walter  H.  Foster  Co.,  in  Machinery 
Hall,  where  there  were  shown  in  operation  two  drilling  ma- 
chines constructed  on  entirely  new  principles,  one  being  a  radial 
and  the  other  a  multiple  spindle  machine.  The  radial  drill  is 
of  the  hydro-pneumatic  type  and  differs  entirely  in  its  driving 
and  feeding  arrangement  from  the  usual  design.  The  multiple 
spindle-drill  is  of  the  all-geared  type,  eliminating  the  use  of  uni- 
versal joints.     Botii  of  tiiese  machines  are   illustrated  herewith. 

Hydro-Pnelmatic  Radial   Drill. 

In  this  design  the  complete  driving  and  feeding  mechanism 
is  confined  to  the  saddle  on  the  arm  and  the  arrangement  is 
such  that  the  two  operations  are  entirely  independent,  the  rotat- 
ing of  the  drill  being  obtained  through  a  geared  connection  to 
an  electric  motor,  while  the  power  for  feeding  is  furnished  by 
air  pressure.  The  remainder  of  the  machine  is  very  largely  of 
usual  construction,  a  small  motor  being  provided  on  the  column 
for  raising  and  lowering  the  arm.  This  motor  also  drives  the 
oil  pump  for  the  lubricant. 

Briefly,  the  construction  of  the  operating  mechanism  consists 
of  a  cylinder,  forming  part  of  the  saddle,  around  which  is  cast 
a  concentric  chamber  of  a  capacity  practically  equal  to  that  of 
the  cylinder.  Above  this  is  a  gear  box,  through  which  the  motor 
drives  the  spindle — tlie  arrangement  being  for  two  different 
spindle  speeds  for  each  motor  speed.  The  motor  is  of  the  direct 
current  variable  speed  type  and  the  controller  with  its  resistance 
is  mounted  at  a  convenient  location  on  the  cylinder.  The  spindle 
passes  continuously  through  the  center  of  the  cylinder  to  the 
gear  box  at  the  top.  The  piston  in  the  cylinder  has  a  loose  fit 
on  the  spindle  and  ball  bearing  collars  are  provided  above  and 
below  it,  so  that  all  vertical  movement  of  the  piston  is  communi- 
cated to  the  spindle,  but  the  rotating  of  the  latter  docs  not  affect 
the  former.    Air  pressure  from  the  shop  line,  which  should  not 


HYDRO-PNEUM.\TIC   RADIAL    DRILL. 


DETAIL    VIEW    OF    THE    OPERATING     MECHANISM. 


be  less  than  80  lbs.  per  square  inch,  is  ad- 
m.itted  to  tlic  cylinder  above  the  piston  and 
furnishes  the  power  for  feeding  the  drill. 
Below  the  piston  the  cylinder  is  filled  witli 
oil  and  communication  provided  through  a 
properly  designed  valve  between  the  cylin- 
der and  the  surrounding  chamber.  After 
the  spindle  has  reached  the  end  of  its  stroke 
the  air  pressure  is  transferred  from  the 
cylinder  to  the  top  of  the  oil  in  the  cham- 
ber, thus  forcing  it  back  into  the  cylinder 
and  pushing  the  piston  with  the  spindle  to 
the  top.  It  will  be  seen  that  any  desired 
rate  of  feed  can  be  obtained  by  the  proper 
throttling  of  the  oil  in  its  passage  from  the 
cylinder  and  also  that  a  remarkably  steady 
feed  can  be  obtained  with  the  elimination  of 
all  back  lash  with  its  danger  of  breakage  of 
drills  under  such  conditions  as  striking  a 
hard  spot  or  breaking  through  at  the  finish 
of  a  hole.  In  case  tlie  feeding  resistance 
becomes  greater  than  the  total  air  pressure 
the  spindle  will  simply  revolve  and  do  no 
damage.  An  automatic  device  is  provided 
for  shutting  off  the  air  pressure  at  any  de- 
sired point  and  automatically  returning  the 
spindle. 

In  the  enlarged  view  of  the  head  the  ar- 
rangement and  construction  is  shown  very 
clearly.  The  motor  is  shown  at  A  and  the 
controller  of  the  drum  type  having  ten 
foints  of  contact,  is  indicated  by  B.  The 
resistance  C  is  attached  in  a  very  handy 
and  compact  form  back  of  the  controller. 
Lever  D  operates  the  clutch  for  the  high 
and  low  speed  gears  in  the  gear  box  at  the 
top  of  the   cylinder.     Feed  operating  valve 
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E  has  a  flat  seat  and  controls  the  passage 
of  oil  from  the  cylinder  to  the  surrounding 
chamber  and  valve  F  controls  the  passage 
of  the  air  either  to  the  cylinder  or  to  the 
surrounding  chamber.  This  is  a  four-way 
valve  opening  an  exhaust  from  one  side  to 
the  other,  as  desired.  Vertical  shaft  G  op- 
erates this  valve  and  is  provided  with  ad- 
justable trip  dogs  H  arranged  to  swing  out 
of  the  way  when  the  spindle  is  operated  by 
hand.  /  is  a  tappet  on  the  spindle  for  strik- 
ing the  dogs  on  the  shaft  G.  Valves  /  and 
a;  operated  by  lever  L  permit  the  air  and 
oil  to  pass  freely  in  either  direction  and  are 
used  when  the  spindle  is  operated  by  hand, 
this  hand  operation  being  performed  by 
means  of  wheel  M.  The  hand  wheel  A''  is 
for  moving  the  head  in  and  out  on  the  arm. 
The  manufacturers  state  that  the  efficiency 
of  this  drill  is  best  indicated  by  the  size  of 
motor  needed  to  do  the  same  work  when 
compared  with  a  geared  radial  drill  of  the 
same  size.  On  a  geared  radial  it  is  stated 
that  to  drive  the  friction  load  at  330  r.  p.  m. 
requires  3.5  h.p.,  while  on  the  hydro-pneu- 
matic drill  under  the  same  condition  but  .8 
lip.  is  needed.  The  working  load  on  a 
geared  drill,  using  a  i  in.  drill,  338  r.  p.  m., 
.022  in.  feed  per  revolution  of  spindle,  drill- 
ing 7.4  ins.  per  minute,  is  equivalent  to  30 
h.p.,    while    the    working   load   of    a   hydro- 
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ALL-GEARED    MULTIPLE    SPINDLE   DRILL. 


pneumatic  drill  with  the  same  speed  and  feeds  is  but  8  h.p. 
These  drills  arc  noAv  furnished  in  two  sizes,  4  ft.  and  6  ft,  and 
it  is  expected  that  other  sizes  will  be  manufactured  later. 

.  ;     .    ;  ,,      All-Ge.\red  Multiple  Spindle  Drill... 

To  obtain  the  same  high  efficiency  in  production  with  a  mul- 
tiple spindle  drill  that  is  given  by  other  high  speed  drilling  ma- 
chines is  the  object  of  the  new  all-geared  design  exhibited  which 
is   shown    in  the   accompanying   illustration. 

It  has  been  found  tiiat  the  extremely  tough  high  grade  alloy 
steels  entering  into  the  construction  of  automobiles  and  other 
high  grade  work  are  not  capable  of  being  machined  in  as  effi- 
cient a  manner  on  the  multiple  spindle  drilling  machines  in 
use  and  at  the  same  time  allow  the  full  benefit  of  the  high  speed 
drills  to  be  obtained.  These  machines  were  of  the  universal 
joint  principle,  and  it  was  believed  that  too  large  a  proportion 
of  the  power  was  being  consumed  at  this  point,  and  therefore  a 
design  was  drawn  up  which  uses  gears  only.  This  drill  has 
proved  its  ability  to  use  high  speed  steel  drills  to  their  full 
capacity  in  this  class  of  work. 

The  machine  is  so  designed  that  the  spindles,  of  which  there 
can  be  any  desired  number  from  four  to  sixteen  (the  machine 
shown  has  eight),  can  be  set  to  drill  any  lay-out  desired  within  its 
range,  whether  circular,  square,  rectangular,  or  in  a  straight  line, 
or  in  fact  any  shape  needed.  The  sectional  drawing,  through  one 
of  the  spindles,  together  with  the  general  view  of  the  machine, 
clearly  illustrates  how  the  different  adjustments  of  the  spindles 
are  obtained.  The  whole  driving  apparatus,  connected  to  the 
main  vertical   shaft,   is   mounted   in   a   steel  casting  carried  in 
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RECENT  DEVELOPMENTS  IN  DRILLING  MACHINES 


Auctiilaiit.--  at  llic  last  railway  i)K>chanual  cdincntious  will  re- 
iii'-inhiT  tile  I'xhihit  «->t  IIk-  Walter  11.  i•'o^tcr  Co..  in  Machinery 
Hall,  where  tbere, were  shown  in  optration  two  drilling;  ma- 
chines constrnctcd  on  entirely  new  principles,  one  Iieinii  a  r.idial 
and  the  other  a  multiple  si>nidle  machine.  The  radial  drill  is 
of  the  hydro-pneumatic  type  anfl  dit't'ers  entirely  in  ii.>  drivint; 
; ,:  and  feedi^^  from  tlie  u-nal   desi.j-n.     The  multiple 

sj)indle  driiJ  is  of  tlie  all  sieared  type,  elinnn.atinii:  the  use  "i  nni- 
veriid  ..j:('nTt>.  ,,  Botlh  .ut.  these   niaehities  ;irc   illusl.ralcd  herewith. 

:.     ■.■:>'^/^;-\J'Mv'i)pi(^-P^K\':\iAjic  il.W'wr.   l>R(i.t.;'' •   ; . 

;i.v.Iii   tlrii'flesijni   the   completi'   drivinti   and    feedinp:  ineclianism 
!■   is  COUthied  to  the    saddle  on   the   arm   and    the   arrantiement   is 

.;T>ii<-h  tiiatthe/tw^^^^  entirely  independent,  the  rotat- 

ing Ot  the  drill  bcinif  obtained  thron.eh  a  geared  eonnection  to 
an  electric  tnotor, while  the  power  for  feeding  is  furnished  by 
air  pressure.  The  remainder  of  the  machine  is  very  largely  of 
tijiiai  cor.s'irucli<ia.  a.  siiiall  niotor  hcinij;  provided  on  the  column 
for  rai-inii  and  hnverinif  the  d*'ii»vThis  motor  aI<M  clrivcs  the 
I'll  punip  lor  the  lui>ricant. 

Brietly,  the  construction  of  the  operating  nieeliaiii>ni  consists 

.  oiX  PyJ'"*d«;r,' i*^""^  of  the  saddle,  around  which  is  ca>i 

a  concentric  chamiier  of  a  capacity  practically  ecpial  to  that  of 
the  cylin«let.  Above  thi^  i^  a  .i>ear  box.  through  which  the  motor 
'■■  drives  the  spitnlie— the  arraii^enuiit  lieini^ior.lwo!  different 
spindle  ?i)eeds  for  each  hv'tor  speed.  The  motor  is  of  the  direct 
current  variable  speed  type  atid  the  controller  with  its  resistance 
is  niotmted  at. a  convenient  location  on  the  cylinder.  The  spindle 
passes  contimroush-  throMj-ii  the  center  of  the  cylinder  to  the 
gear  box  at  the  top.  The  piston  in  the  cylinder  has  a  loose  fit 
on  the  spimlje  and  liall  bearing  collars  are  provided  above  and 
betOTV  it,  SO,  that  All  vertical  movement  of  the  piston  is  commnni- 

:■  rated  to  the  spindle,  biu  the  rot.iting  of  the  latter  <loes  ivot  afifect 
,.jhe  Jonm'r.  .,Air:i>res«Mre  from  the  shop,  line,  Avhich  should  not 
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be  less  tlK'.n   So  il'-.   per   Mpiare   incli.  is  atW.- 
n-itied   to  the  e>  Under  aln've  the  piston  ail<I    . 
Hirnislu'S    tlu-    pnwer    for    feeding?    the    drill.; 
r.elow   the  piston   ilie  cylinder  is  tilled  with 
oil    .inij    coniinniiicalion    pn^vided    through  .a..v 
liro])erly    dcsi^ined    valve   between    the   cylin- 
der   and    the    surroundinsi    chamber.      After. 
tlu'  spindle  has  reached  the  end  of  its  strode  •.'■ 
tiie    .lir    jiressure   .is,  transferred    from    tfto  . 
eyiinder  I  )  the  top  of  the  oil  in  the  chanl-- 
ber.    thus    forcinii    it   back    into   the   cylinder 
;Mid    pu-biiiii    the    ])i>ton    willi    the    spindle    t  ■ 
tile    top.       It    will    be    seen    that    any    disirdi 
rate  of   feed  can  be  obtjiined  by  the  proper 
tlirottlin.y  of  the  oil  in  its  passage  from  th 
cvlinder  ai'd   also  that  a   remarkably   sttatlv.' 
ir<.-i\  e:m  lie  obtained  with  the  elimination  o'" 
.ill  li.ick  lash  with  its  dan.uer  of  break.'ij-c  oj 
ilrillN    under    sueli    conditions    as    striking  .'a. 
li.ird  spot   ur  breakintt  throntcb  at   the   linisb. 
c.f    a    l)o!e.      In    case    the    feeding    resistan<e 
iHComes  -greater  tbrni   the  total  air  pressure ,. 
the    si)indl-    will    -imply    revolve    and   do  tl'V;, 
(i.im.i;^e.      An    .•luioni.itic    device    is    provided' 
for  sluittiiiL;  off  the  .'lir  pressure  at  any  de- ■; 
sired   point    ;md   autoniaficrdly   returning   thf..-- 

spindle.  :    ;,    ■:    ••..»:;'■     4/  ;•■.  r  '■'-■:■: 

In  the  I'nl.irged  vie\v'V>f  the  head  tlu-  ar- 
r.-mi:ein<  nt  and  construction  is  shown  very 
cK.'irly.  riie  niot-ir  i-  sliowii  .it  A  and  th'- 
loiitroller  of  the  drum  type  having  ten 
joints  of  contact,  i~  indicaied  l)y  B.  Ihe 
resistance  C  is  attached  in  ;i  very  hand; 
and  conijiact  form  back  of  the  controller. 
Lever  /)  operates  the  clutch  for  the  higi' 
nnd  low  speed  gears  in  the  gear  box  at  the 
top   (if   the   cylinder.      Feed   operating   valve 
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/.    has  a  flat   seat   and   controls   the   passage 
■»t  oil  from  the  cylinder  to  the  surroiniding    . 
liamber   and   valve   F   controls   the   passage 
:f  the  air  either  to  the  cylinder  or  to  the 
surrounding   cliamber.     This   is   a    four-way 
valve  opening  an   exhaust   from  one  side  to 
ilic  other,  as  desired.     Vertical  shaft  G  op- 
erates  this  valve  and  is  provided   with  ad-  l'.' 
instable  trip  dogs  H  arranged  to  swing  out    • 
■.  t  the  way  when  the  spindle  is  operated  by 
Iiand.    /  is  a  tappet  on  the  spindle  fur  strik- 
ing the  dogs  pu  the  shaft  G.     Valves  /and 
/V   operated  by   lever   L   permit   the   air   and  ./ 
oil  to  pa>s  freely  in  eitlicr  direction  and  are  •    : 
iiisedwhen  the  spindle  is  operated  by  hand,  iii 
thi$    hand    operation    being    performed    by ;  .! 
■  '  nieatis   of  wlieel  M.     The  hand  wheel  N  is 
■jfor  moving  the  head  in  and  out  on  the  arn\. 
,';'■  The  manufacturers  state  that  the  efif]cieni.-j' 
.  &f  this  drill  is  host  indicated  by  the  size  of  '  ■ 
:- motor   needed   to   do   the   same   work   when    "' 
•cbmpared  with   a  geared   radial  drill  of  the 
'fame  size.     On  a  geared  radial  it  is  state4 -:• 
that  to  drive  the  friction  load  at  sy^  r.  p.  m. 
requires   3.5    h.p.,   while   on   the   hydro-pnt'U- 
■Itiatic  drill  under  the  same  condition  but y^S:,', 
:h.p.    is    needed.      The    working    load    otv;  a  \ 
Vigiared drill,  using  a  r  in.  drill.  3.^8  r.  p.  m.,-'.: 
.  'it2Z  in.   feed  per  revolution  of  .spindle,  drill-   .. 
ittg  74  ins.^iper  miiiutt,  is  equivalent  to  30  ;. 
^ip.j.vvWKi.tlw' working   load  of   a    hydro- 


'  ;;, .   SECtlONAL    VIEW   OF   ALL-GEAKED    .MULTIPLE    SPIN'DLE    DRILU 
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•;hVP"'-unKaic  (Irill  A^i(h  the  same  s|Wcd  4ii4  i(?eds  Is' =t»ut  8  h:p. 
- -if'  These  drills  arc  now  f  uf  ni-hed  in.  two  .sizes,  4  ft.  ami  6  ft.,  and 
;  f.. i:h  is_  <ii>cetc4  Uw^  t>i hei-  sizes  will  l)e  qiaiiuf  jtctured ;  .later-^  : 

•'■ 'V'    To  obtaiiV  the  same  high  eflicicncy  hr  pi'oduction  w-ith  a  rrml- 

,,';tlple  spiiiclle  drill  that  is  given  by  other  Iiigh  >pcctl  driUing  ma- 

! ;  ^I'dtJitgs  is  :1ht:5pl»|«ct  of  the  ticiv  all-gcaredl  defiigu  vshibitcd  which 

■J,;- ^t«  shown    Mi  the   jicootnpanying    illusiratinil.  ^         -;  ;  ':      ' 

••   .  :  Tt  has  been  1<>ihkI  that  the  extremely  t^iUgh  high  gf*de  alloy 

1 7"  steels  jentering   into  the  construction   of  autumubjles  and  other 

:^.  .  high  grade  Avorti  ate  hot  c:M>able  5it^  b<>iinj  inachinc<J  in  as  effi- 

;,;,' cioHt    a    manner    on    the    multiple    spindle    drilling    lUiichines    in 

.r.  \ise  and  at  the  same  tiiue  allow  the  fidl  benem  of  the  high  speed 

r'  .'drills  to  be   obtaijicd.     These"  inachincs   were   of  the   universal 

joint  principle,  and  it  wa-s  believed  that  too  large  a  proportion 

of  the  p(jwer  was  being  consumed  at  this  point,  and  therefore  a 

design   was   drawn   up   which   uses  gears   only.      This   drill   has 

•,;,;prpyed  its  ability:  to  use  high   speed   steel   drills  to  their  full 

,V capacity  in  this  class  of  work.  ^     ■     .'   . 

t;;      The  machine  is  .so  designed  that  the^spin<tlcs.  Of-^hich  there 

.'.  can  Tue  any  desired  Dumber  from  four  to  sixteen   (the  ni.ichinc 

'•  -shown  has  eight),  can  be  set  to  drill  any  lay-out  desired  within  its 

/.range,  whether  circular,  scpiare,  rectangular,  or  in    a  straight  line, 

'.;•: or  in  fact  any  siiape  nee<led.    The  sectional  drawing,  through  one 

;^;  of  the  spindles,  together  with  the  general  view  of  the  machine. 

•'.clearly  illustrates  how  the  different  adjustments  of  the  spindles 

,:;\are    obtained.      The   whole    driving  apparatus,   connected   to    the 

..•.  main   vertical   shaft,   is   mounted   in    a   steel   casting   carried  in 


•  -■■■::■*■■■. 


41:3 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


October,  1911. 


guides  on  the  column  and  the  feeding  mechanism  is  located  at 
that  point.  The  weight  of  the  head  is  counterbalanced  by  a 
weight  inside  the  column.  Arrangements  are  made  for  three 
different  rates  of  feed  for  each  drill  spindle  speed.  All  the  gears 
throughout  the  machine  are  of  steel  or  bron.-?e  hardened  where 
necessary  and  all  bearings  are  bronzed  bushed.    The  spindles  are 


CONDITION  OF  WOODS  BOILER  AFTER  THREE 
YEARS   SERVICE 


DIAGRAM    SHOWING   RANGE  OF    WORK  ON    MULTIPLE   SPINDLE   DRILL. 

provided  with  ball  thrust  bcanngs  and  each  spindle  has  an  indi- 
vidual oiling  arrangement  through  a  fle.xibie  tube.  The  motor  is 
mounted  on  the  base  of  the  machine  and  drives  through  a  belt. 
An  oil  pump  with  circulating  pipes  and  automatic  relief  valve 
is  also  provided. 


Grand  Trunk  Pacific  Extensions. — The  Grand  Trunk  Pa- 
cific is  spending  $17,000,000  this  year  in  constructing  some  thou- 
sand miles  of  new  track.  It  is  stated  that  10,000  men  and  4,000 
teams  have  been  engaged.  There  is  keen  competition  between 
the  Grand  Trunk  Pacific  and  the  Canadian  Xortliern  as  to  which 
will  first  reach  the  Pacific  Coast.  Up  to  the  present  the  grade 
on  the  main  line  has  been  carried  almost  to  Tete  Jaune  Cache, 
a  point  about  1,100  miles  west  of  Winnipeg,  while  steel  has  actu- 
ally been  laid  as  far  as  Fiddle  Creek,  about  80  miles  east  of  Tete 
Jaune  Cache. 


Three  locomotives  fitted  with  Woods  firebox  and  tube  plates 
were  put  into  service  on  the  New  York  Central  lines  on  Dec.  4, 
1908,  and  have  been  on  regular  passenger  runs  since  that  time. 
One  now  has  its  third  set  of  flues  and  on  going  to  the  shop 
recently  was  given  a  very  careful  external  and  internal  inspec- 
tion by  C.  J.  Chester  and  Mr.  Hennessey,  the  New  York  Central 
superintendent  of  the  boiler  department,  Depew  shops,  as  well 
as  by  Edward  Oldman,  boiler  maker  for  Farrar  &  Trefts,  who 
made  the  boilers,  and  Fred  H.  Snell,  inspector  for  Mr.  Wood. 

The  general  condition  of  the  boiler  was  conceded  to  be  much 
the  same  as  when  examined  internally  October,  1910.  The  cor- 
rugation cf  firebox  forming  side  and  crown  was  examined  very 
carefully  and  found  free  from  any  defects.  It  was  noted  the 
crown  stayholts  showed  having  sweated  after  dumping  of  fires. 
It  was  found  that  more  effective  washouts  might  have  kept 
crown  slieet  much  freer  from  cake  scale,  same  as  the  sides  of 
the  firebox  which  were  clean.  The  back  tube  plate  was  exam- 
ined carefully  and  tube  holes  were  found  round  and  in  good 
form,  not  distorted — no  crack,  between  bridges  of  tubes. 

The  corrugations  on  the  back  tube  plate  encircling  the  tubes 
were  carefully  examined  by  the  gauges  from  which  they  were 
made  and  the  center  bottom  was  affected  by  expanding  tubes, 
closing  it  inward  from  its  shape  as  much  as  3/16  of  an  inch. 
This  with  working  under  expansion  and  contraction  had  caused 
an  extension  strain  which  showed  a  tendency  to  crack.  Tliere 
were  one  or  two  places  in  this  part  where  a  penknife  blade 
mignt  be  inserted  3/16  in.,  and  to  the  right  a  line  S3  '"  .  to  the 
left  one  34  in.,  no  part  of  which  was  1/64  in.  deep.  This  crack 
part  referred  to  can  be  fixed  by  the  Oxy-Acetylcne  welder,  there- 
fore it  was  not  considered  these  would  in  any  way  interfere 
with  the  working  of  the  boiler  until  another  set  of  flues  are  put 
in,  when  the  same  examination  can  be  made  again.  Xo  cracks 
were  found  between  bridges  of  flues  or  on  any  part  of  the  back 
flue  sheet  except  those  above  mentioned. 

From  a  careful  staybolt  test  it  was  found  that  two  throat 
sheet  stayholts  were  broken,  one  on  left  first  row  under  radius 
of  throat  sheet,  and  one  right,  also  one  stay  on  each  side  of 
firebo.x  at  throat  sheet  end,  about  at  the  bottom  of  radius  of 
firebox  crown  sheet,  also  one  in  right  corner  of  back  sheet,  and 
four  in  third  row  over  center  of  fire  doors  on  hack  sheet  of 
firebo.x.  These  are  the  only  stayholts  to  be  replaced  since  last 
shopping.  The  mud  ring  was  examined  and  found  tight  and  in 
first-classs  condition,  as  well  as  stayholts  on  outside,  which 
showed  no  appearance  of  leaking  on  outside  wrapper  sheet,  nor 
did  the  rivets  of  the  boiler  shell. 

The  front  tube  sheet  was  found  in  perfect  shape  with  good 
flue  holes  and  no  cracked  bridges,  the  corrugation  corresponding 
with  the  gauges. 


The  United  States  Leads  the  World  in  telephonic  commun- 
ication, there  being  one  telephone  for  every  twelve  and  one-half 
inhabitants  in  the  country.  Canada  ranks  second  and  Sweden 
third,  on  this  basis.  It  is  also  an  interesting  fact  that  New  York 
City  alone  has  as  many  telephones  as  Germany.  Ohio  has  as 
many  as  Great  Britain ;  Chicago  more  than  London,  while  Bos- 
ton has  double  the  number  of  telephones  in  Paris.  In  all  of 
Europe  with  its  twenty-six  countries  there  are  only  one-third  as 
many  telephones  as  in  the  United  States. 


Mileage  of  Chinese  Railroads. — There  are  more  than  4,150 
miles  of  railroad  in  operation  in  China,  and  of  that  mileage  the 
Chinese  have  1,128  miles,  and  in  combination  with  British  capi- 
tal 708  miles  more.  The  Russians  built  1.088  miles  in  Chinese 
territory  when  they  counted  upon  making  Manchuria  a  part  of 
the  Russian  empire.  The  capital  for  the  remaining  road  came 
from  Great  Britain,  Germany,  France,  Japan,  Belgium  and  the 
United  States — thirty  miles  being  the  meager  American  share. 
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FRAME  WELDING  AND  REPAIRING 


At  the  Nineteenth  Annua!  Convention  of  the  International 
Railroad  Master  Blacksmiths'  Association  held  in  Toledo,  O., 
July  15-17,  a  number  of  e.vcellent  papers  were  read  and  were 
discussed  with  the  same  animated  spirit  which  has  always  char- 
acterized the  meetings  of  this  body.  The  various  timely  ques- 
tions of  tools  and  formers,  drop  forgings,  flue  welding,  frame 
welding,  case  hardening  or  carbonizing,  piece  work,  spring  mak- 
ing and  repairs,  high  speed  steel,  and  special  welding  and 
threading  steel  were  presented  in  turn,  and  their  consideration 
has  added  many  valuable  items    to  existing  information. 

The  subject  of  frame  welding  is  probably  of  greater  interest 
at  this  time  and  the  views  of  J.  G.  Jordan  (T.  &  N.  O.)  may 
be  regarded  as  of  some  significance.  Mr.  Jordan  said  in  part 
as   follows : 

Repairmg  frames  of  engines  in  roundhouses  is  a  makeshift 
job.  and  always  will  be.  You  cannot  get  stock  enough  in  each 
end  of  the  weld,  and  the  frames  will  waste  away  in  making 
your  heat,  no  matter  what  you  heat  with — gas,  oil  or  thermit, 
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FIG.    I. 

but  we  have  to  weld  them  in  tie  roundtiouse  to  keep  the  engines 
in  service.  At  present  we  arc  welding  with  thermit.  I  think 
it  is  the  best  temporary  job  you  can  make.  A  molder  is  broken 
in  for  this  class  of  work,  and  he  makes  his  own  mold  and  does 
all  his  own  work,  except  when  taking  off  the  heal,  at  which  time 
he  is  assisted  by  a  helper.  Of  course,  there  are  many  cases 
where  the  frames  cannot  be  welded  in  tlie  roundhouse ;  when  they 
break  under  or  near  the  firebox  or  under  the  cylinders.  In  re- 
pairing frames  on  the  anvil  wc  always  make  the  "V  so  that  the 
grain  of  the  iron  is  parallel  with  the  frame,  and  we  use  good 
iron  and  coal,  a  good  heater  and  plenty  of  stock. 

Objection  was  taken  to  Mr.  Jordan's  statement  that  welds 
made  with  the  frame  in  place  were  makeshifts.  If  the  proper 
precautions  are  taken  there  are  no  good  reasons  why  such  welds 
should  not  be  a  success.  If  is,  of  course,  less  convenient  and 
more  difficult  than  working  on  an  anvil,  but  it  is  far  more  satis- 
factory from  the  standpoint  of  cost— both  for  the  actual  work 
done,  and  the  time  of  keeping  the  engine  out  of  service.  It  is 
not  necessary  to  use  collars  with  the  thermit  weld.  If  the  frame 
is  properly  heated  before  welding  with  thermit  there  should  be 
no  trouble  in  getting  successful  results. 

In  this  connection  G.  W.  Kelly  (C.  R.  R.  of  N.  J.)  said  that 
thermit  was  used  by  him  in  making  repairs  to  frames  under  the 
engine.  The  accompanying  sketch.  Fig.  i,  illustrates  a  ditlicult 
compound  weld  which  was  made  recently  in  the  roundhouse  at 
Elizabethport,  N.  J.  The  i^  in.  hole  is  drilled  through  the  top 
Tail  to  give  the  thermit  a  better  opportunity  to  circulate,  and  to 
permit  the  frame  to  preheat  more  uniformly.  The  pedestal  jaw 
was  spread  apart  3/16  in.  Formerly,  when  the  leg  was  broken 
from  the  top  rail  of  the  frame  these  welds  gave  trouble  and 
two  or  three  failures  resulted,  but  since  the  iJ4  in-  hole  has 
been  used  through  the  frame  into  the  break,  allowing  the  ther- 
mit to  circulate  around  the  frame  and  through  the  hole,  there 


have   been   no   failures.      Mr.   Kelly  commented   further   as   fol- 
lows : 

To  prevent  the  frame  from  upsetting  while  preheating  and 
welding,  we  expand  the  opposite  frama  with  a  slow  charcoal 
fire.  When  a  frame  is  broken  in  two  or  more  places  in  the 
front  pedestal  and  the  engine  requires  general  repairs  the  broken 
pedestal  is   replaced  by  a   steel  one   which   is   already  machined. 
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Some  of  these  require  ihreewelds,  as  this  type  of  pedestal  is 
welded  to  the  front  end  of  the  frame  forward  of  the  guide-yoke, 
thus  cutting  out  the  splice  and  making  a  continuous  frame. 

The  writer  has  been  asked :  "Do  you  consider  thermit  weld- 
ing permanent,  and  will  the  weld  hold  during  the  life  of  the 
engine?"  Since  August,  1906,  we  have  made  186  welds  on  four 
different  classes  of  engines  where  it  was  necessary  to  apply  new 
steel  front  pedestals.  Of  the  above  welds  we  have  had  but  one 
failure,  which  was  due  to  unequal  contraction.  During  the  last 
six  years  we  have  made  many  welds  at  various  places  on  steel 
and  wrought  iron  frames,  driving  wheel  centers,  and  steel  braces, 
etc.,  which  have  given  us  no  trouble.  We  have  found  it  very 
beneficial  to  keep  a  record  of  the  w-elds  made  and  the  conditions 
at  the  time  of  making  them,  so  that  should  a  failure  occur,  by 
looking  up  the  record  we  can  generally  locate  the  reason. 

H.  D.  Wright  ( Big  Four)  presented  a  very  interesting  con- 
tribution on  the  general  subject  of  both  frame  repairing  and 
making,  saying  in  part:     .  -.i^  .  "  ^i^J/V-  : 

In  making  a  frame  the  frame  is  blocked  out  ready  for  the 
limbs  and  braces  to  be  welded  in  place,  as  shown  in  Fig.  2.  The 
lugs  should  not  exceed  3  in.  in  height,  and  by  this  method  you 
will  avoid  having  any  cross-grained  iron  in  the  frame  legs  when 
the  limbs  are  welded  on.  Fig.  3  shows  how  the  limbs  should 
be  forged  and  scarfed  ready  to  weld  on  to  the  frame  back.  The 
boss  that  is  left  on  the  limb  for  the  braces  should  not  exceed 
2^/2.  in.  in  height.  Before  these  parts  leave  the  forging  hammer, 
they  should  be  scarfed  to  an  angle  of  43  dcg.  by  the  use  of  a 
V-block  and  fuller.  Then  weld  the  limbs  to  the  frame  back  in 
one  heat.  I  prefer  to  put  the  frame  leg  on  in  one  heat,  even 
though  the  outside  scarf  does  show  a  little,  rather  than  to  have 
the  second  heat  taken  and  the  center  of  the  iron  loosened  up 
by  not  heating  through  to  the  center.  It  does  not  do  any  good 
to  weld  up  the  outside  .';olid  and  then  take  it  to  the  planer  and 
plane  it  all  away,  and  there  are  certain  heats  that  open  a  weld 
very  easily  wiicn  working.  For  example,  take  two  pieces  of  2  in. 
by  '/i  in.  iron,  bring  them  to  a  good  welding  heat  and  lay  them 
down.  You  will  find  it  a  difficult  matter  to  pull  them  apart  when 
cold. 

Take  the  same  tw-o  pieces  of  iron,  if  you  have  not 
pulled  them  apart,  put  them  in  the  furnace  and  bring  them  up 
to  a  greasy  heat  and  you  will  not  have  any  trouble  in  separating 

'2 f High 
45^ 


FIG.    3. 

them.  The  same  condition  is  true  in  frame  work,  and  while  you 
may  have  trouble  to  get  the  men  to  make  a  weld  in  one  heat  in  a 
day  work  shop,  we  have  no  trouble  on  this  score  from  men 
working  piece  work. 

The  method  of  putting  in  the  bracing,  commencing  at  the  back 
end  of  the  frame,  is  shown  in  Fig.  4.  A  shows  the  position  of 
the  brace  before  the  hammer  makes  the  weld,  and  B  is  the  fin- 
ished weld.  Cut  away  the  extra  metal  between  the  frame  brace 
and  back  as  shown  by  dotted  line  with  a  gouge.  This  method 
will  make  a  sound  weld,  but  care  should  be  exercised  that  the 
bevel  on  the  frame  back  has  the  correct  taper,  so  that  when  the 
hammer  strikes  it,  it  will  be  driven  into  place.  The  brace  C  is 
made  of  two  pieces  of  4  in.  x  y%  in.  iron  bolted  fast  to  the  back 
and  the  holes  are  spaced  the  correct  distance  to  allow  the  brace 
to  slide  into  place.  When  the  brace  is  put  in  place  ready  for 
welding  it  will  stand  away  some  distance  from  the  limb ;  as  a 
rule  we  put  a  block  of  soft  wood  between  the  brace  and  the  limb 
with  the  grain  running  the  right  way  so  that  when  the  brace 
begins  to  draw  the  block  will  split,  allowing  the  brace  to  come 
back  into  position. 

Fig.  5  shows  the  lower  rail  pieces  in  place.  They  should  be 
welded  first  at  A  and  B.  and  then  at  C  and  D.  By  this  method 
you  reduce  the  strains  that  com.e  on  the  legs  and  a  few  blows  of 
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the  hammer  on  the  braces  after  the  weld  is  made  will  further 
remove  them.  The  proper  place  to  strike  the  braces  is  indicated 
by  the  arrow  heads  on  the  sketch.     The  front  end  as  used  on 


some  of  our  heavier  engines  is  made  in  one  piece  under  the  ham- 
mer and  is  shown  in  Fig.  6.  This  type  of  front  section  is  fin- 
ished in  the  machine  shop  and  drilled  before  it  is  welded  to  the 
frame. 

The  type  of  front  limb  that  is  ordinarily  used  is  shown  in 
Fig.  7,  and  A  shows  the  part  ready  to  weld  in  place.  Weld  a 
small  stub  on  the  frame  back  and  then  weld  on  the  front  limb. 

Pin  making  the  ofTset  frame  shown  in  Fig.  8,  the  back  is  made 
in  two  pieces,  and  is  then  welded  at  A,  after  which  the  work 


FIG.  4. 


FIG.  5. 


1^ 


FIG.  6. 


c 


(T 


py 


FIG.  8. 


is  handled  in  the  same  way  as  if  it  were  a  straight  back.  In 
repairing  frames,  I  scarf  all  my  work  on  a  45  deg.  angle.  The 
component  forces  are  thus  equal  and  the  wedge  will  not  take 
any  more  of  the  blow  than  the  scarfed  frame  piece.  The  parts 
will  thus  weld  thoroughly  from  the  point  to  the  outside  of  the 
frame. 

In  repairing  frames  under  engines  we  make  all  our  own  prep- 
arations and  do  not  call  on  the  machine  shop  for  any  help  what- 
ever. We  have  had  only  one  frame  that  had  to  be  sawed  out 
by  a  machinist  and  that  was  due  to  the  weld  being  right  against 
the  firebox.  The  type  of  weld  which  we  use  is  shown  in  Fig.  9. 
In  heating  the  frame  member  for  the  purpose  of  cutting  out  or 
welding,  we  build  a  brick  furnace  around  the  fracture  and  use 
fuel  oil  burners,  one  on  either  side.     One  burner  is  below  the 


FIG.  9. 

fracture  and  the  other  above  it.  This  allows  the  flames  to  make 
a  circuit  around  the  frame  and  to  heat  it  up  evenly.  In  building 
the  furnace  we  always  leave  two  or  three  bricks  on  each  side 
so  they  can  be  taken  out  without  disturbing  the  rest  of  the 
bricks.  This  method  often  saves  a  great  deal  of  time,  for  if 
the  weld  is  not  made  perfectly  on  the  first  heat  the  bricks  can 
be  replaced  and  another  heat  taken. 

In  preparing  the  frame  for  welding,  we  cut  it  out  on  a  45 
deg.  angle  and  then  warm  up  and  spring  it  apart  5/16  in.  or  Yz 
in.  We  then  cut  in  at  point  A  and  drive  in  four  wedges  to 
bring  up  the  stock  to  allow  for  wasting  in  welding.  The  large 
wedge  is  then  made  and  is  driven  into  place  making  a  tight  fit. 
When  the  frame  is  brought  to  a  welding  heat  the  loose  bricks 
are  removed  from  each  side  of  the  furnace  and  the  rams  are 
used.  I  have  successfully  welded  136  frames  under  engines  in 
this  way  during  the  past  three  years. 


Prwjress  in  Steel  Car  Construction. — At  the  beginning  of 
this  year  there  were  about  3,000  passenger  cars  in  service  in  this 
country,  built  of  all-steel  construction.  The  total  number  of 
passenger  coaches  is  about  54,600,  so  that  the  number  of  steel 
cars  is  about  5.3  per  cent,  of  the  total.  Of  the  cars  constructed 
during  the  present  year,  62  per  cent,  will  be  all-steel  construc- 
tion, so  that  at  the  end  of  this  year  fully  9.3  per  cent,  of  all 
passenger  cars  will  be  of  steel,  while  3.5  per  cent,  have  steel 
under-frames.  The  percentage  of  wooden  cars  in  service  has 
dropped  in  the  last  three  years  from  98.2  to  87.2  per  cent. 


FIG.  7- 


Another  Trans-And^.-.e  Railway. — The  Argentine  Govern- 
ment has  just  approved  of  the  plans  for  a  narrow  gauge  line 
starting  from  the  village  of  Tinogasta,  in  the  Province  of  Cata- 
marca  and  running  as  far  as  the  Chilian  frontier,  at  San  Fran- 
cisco. The  line  will  cover  a  distance  of  252,743  miles,  and  the 
estimated  cost  is  $8,122,460.  At  San  Francisco  the  line  will  con- 
nect up  with  the  branch  line  of  the  Copiapo  on  the  Taltal  Rail- 
ways, both  in  Chile,  thus  forming  a  transandean  line. 
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NEW  DESIGN  VERTICAL   KEYSEAT   MILLER 


This  machine  has  been  developed  by  the  Newton  Machine  Tool 
Works,  Inc.,  of  Philadelphia,  Pa.,  to  displace  their  former  ver- 
tical and  horizontal  spindle  macliinc,  the  experience  of  the 
builders  proving  conclusively  that  by  use  of  the  special  two  lip 
cutter  much  better  time  can  be  made  when  milling  feathered 
keys  of  average  length.  The  figures  in  this  connection  are  inter- 
esting, as  in  ordinary  work  in  the  Xewton  shop  the  following 
average  rate  is  maintained :  H  in.  keyseats,  4  in.  long,  time  four 
minutes  and  forty-five  seconds ;  ^-^  in.  keyseats,  4  in.  long,  time 
four  minutes  and  thirty-iive  seconds ;  •>«  in.  keyseats,  4  in.  long, 
time  four  minutes  and  thirty-five  seconds ;  i  in.  keyseats,  4  in. 
long,  time  seven  minutes  and  ten  seconds. 

The  time  here  given  represents  the  time  required  to  finish 
these  keyseats  after  the  piece  has  been  clamped  in  the  V-block 
and  includes  raising  and  lowering  of  the  head  preparing  to  shift 
for  another  keyseat.     The  time  in   seconds  represents  the  time 


taken  to  sink  the  cutter  to  the  proper  depth,  eliminating  with 
this  process  the  necessity  of  drilling  clearance  holes. 

The  diameter  of  spindle  is  2^/2  in.  with  a  double  taper  on  the 
end,  the  largest  diameter  of  which  is  4^4  i"-  The  spindle  is 
arranged  to  accommodate  cutters  with  a  short  No.  4  Morse 
taper  and  has  drift  and  retaining  key  slots.  The  work  table  is 
II  in.  wide  over  the  working  surface,  and  16V2  in.  wide  over  all. 
The  length  of  the  table  over  the  working  surface  is  6  ft.  105/3 
in.  and  7  ft.  6  in.  over  all.  The  minimum  distance  from  the 
bottom  of  the  spindle  to  the  top  of  the  work  table  is  6  in.  and 
the  maximum  distance  is  18  in.  The  spindle  speeds  with  425 
revolutions  to  the  countershaft  range  from  1,194  to  430  r.p.m. 
with  the  back  gears  out  and  from  395  to  142  r.p.m.  with  the 
back  gears  in.  There  are  nine  changes  of  gear  feed  ranging 
from  .115  in.  to  10.09  in.  per  minute.  The  machine,  when  belt 
driven,  is  furnished  with  a  cone  having  steps  9  in.,  11  in.,  13  in. 
and  15  in.  in  diameter  and  each  2^  in.  face.  The  machine 
occupies  a  floor  space  over  all  of  8  ft.  6  in.  by  7  ft.  As  a  stand- 
ard, this  machine  is  furnished  with  a  table  4  ft.  in  length  having 
an  automatic  feed  in  either  direction  of  36  in.,  but  the  particular 
machine  illustrated  is  arranged  to  feed  6  ft. 

The  spindle  revolves  in  bushed  bearings,  and  has  provision 
for  taking  up  wear.    It  is  driven  by  a  runabout  belt,  either  direct 


or  through  back  gears,  and  is  provided  with  micrometer  meas- 
urement. Square  lock  bearings  arc  provided  on  the  saddle  to 
the  upright,  and  the  adjustments  are  made  by  taper  shoes.  The 
work  table  is  surrounded  by  an  oil  pan ;  the  feed  is  obtamed 
by  means  of  a  screw  and  revolving  nut ;  the  table  has  square  lock 
bearings  on  the  base;  adjustment  is  made  by  taper  shoes  and 
the  feed  is  available  in  either  direction.  There  are  nine  changes 
of  feed,  hand  adjustment  and  pump,  piping  and  attachments  for 
lubrication  are  furnished,  the  tank  for  which  is  in  the  base  of 
the  machine. 

The  V-b!ocks  furnished  are  fitted  with  auxiliary  parallel >  to 
accommodate  the  varying  diameters  and  one  of  the  blocks  is 
mounted  on  a  taper  base  to  permit  of  raising  it  when  operating 
on  shafts  having  different  diameters.  In  this  photograph  it  will 
be  noted  the  long  helical  spiral  milling  cutter  supported  at  tlie 
bottom  by  an  auxiliary  support.  This  provision  is  made  to 
handle  elongated  slots  in  shafting  for  hoisting  machinery  and 
particularly  for  locomotive  piston  rods,  as  it  has  been  demon- 
strated to  be  a  much  more  rapid  and  economical  method  of 
doing  this  work.  The  operation  consists  of  drilling  first  a  hole 
through  the  work  the  width  of  the  keyseat,  placing  the  shafts  in 
the  V-block  and  passing  the  cutter  throtigh  to  the  bottom  support 
when  the  feed  is  taken.  On  piston  rods  a  special  vise  is  fur- 
nished, permitting  of  the  elevation  of  the  work  to  obtain  the 
one  angular  end. 

These  machines  are  in  very  successful  operation  and  as  aver- 
age practice  it  may  be  mentioned  that  13/16  in.  diameter  key- 
seats,  4  in.  long,  are  being  milled  at  the  rate  of  13/16  in.  per  min- 
ute. In  addition  to  the  work  mentioned,  a  number  of  these 
machines  are  in  use  in  keyseating  locomotive  axles  and  are  said 
by  the  different  firms  to  be  the  most  rapid  machines  ever  used 
on  this  work. 

There  is  one  particular  advantage  in  sinking  the  cutter  to  the 
full  depth,  and  then  taking  the  feed,  and  that  is  that  the  bottom 
of  the  cutter  can  be  made  a  little  larger,  insuring  correct  size 
and  perfect  fit  at  the  top  of  the  shaft  on  the  key. 


PIECE  WORK  IN  THE  BLACKSMITH  SHOP 


In  discussing  this  subject  at  the  convention  of  the  Master 
Blacksmiths'  Association,  Henry  Mangeot  (C.  H.  &  D.,  Cincin- 
nati, Ohio)   said: 

"About  14  years  ago  only  about  i  per  cent,  of  the  work  in  the 
railway  smith  shops  throughout  the  country  was  being  done  by 
piece  work.  This  has  gradually  increased  until  I  think  it  would 
be  safe  to  state  that  there  is  about  65  per  cent,  of  the  work 
being  done  on  a  piece  work  basis  in  these  shops  to-day.  It  has 
been  demonstrated  that  not  only  is  the  employee  benefited,  but 
the  employer  also.  I  have  in  mind  a  certain  shop  that  had  six- 
teen fires  in  operation  and  was  scarcely  able  to  keep  up  with  the 
average  output  of  locomotives.  Piece  work,  was  installed  on  a 
small  scale.  The  men  did  not  seem  to  exert  themselves  much 
harder  than  before,  but  they  made  every  move  count.  It  was 
unnecessary  for  the  foreman  to  get  after  a  man  for  taking  two 
heats  when  one  would  answer  the  purpose.  It  was  to  the  man's 
advantage  to  see  to  that  part  of  the  work  himself  and  not  make 
any  unnecessary  work,  for  it  would  decrease  his  net  earnings 
per  day.  '■■^'\J^  ''.'^^y- 

"The  hand  tools  whcli  belong  to  the  smith  in  a  piece  work 
shop  are  kept  in  a  much  better  condition  than  those  in  a  day- 
work  shop.  His  tongs,  cutters,  punches,  etc.,  are  well  looked 
after  and  cared  for.  The  shop  referred  to  above  was  work- 
ing sixteen  fires  before  installing  piece  work;  to-day  it  has  only 
eleven  fires  and  produces  more  work  than  formerly.  The  same 
foreman  is  supervising  the  shop  with  practically  the  same  class 
of  men  he  had  in  the  start.  There  were  some  lazy  mechanics 
that  could  not  keep  up  with  the  pace  who  were  compelled  to 
step  down  and  out ;  there  is  no  question  but  that  piece  work 
rids  the  shop  of  drones,  as  you  will  find  the  average  piece  work- 
er is  a  hustler. 

"When  a  man  can  work  with  his  head  as  well  as  his  hands 
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the  hammer  on  the  braces  after  the  weld  is  made  will  further 
remove  them.  The  proper  place  to  strike  the  braces  is  indicated 
by  the  arrow  heads  on  the  sketch.  ,  The  front  end  as  used  on 


K. 


yjc,  4- 
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some  of  our  heavier  engines  is  made  in  one  piece  under  the  ham- 
mer and  is  sliown  in  Fig.  6.  This  type  of  front  section  is  fin- 
ished in  the  machine  shop  and  drilled  before  it  is  welded  to  the 
frame.  ,,■';  ■'.'.'.■.„;■■■;;.  .■■;.■.  ''':'■'■■' 

The  type  of  front  limb  that  is  ordinarily  used  is  shown  in 
Fig.  7,  and  A  shows  the  part  ready  to  weld  in  place.  Weld  a 
small  stub  on  the  frame  back  and  then  weld  on  the  front  limb 
In  making  the  offset  frame  shown  in  Fig.  8,  the  back  is  made 
in  two  pieces,  and  is  then  welded  at  A,  after  which  the  work 


FIG.  8. 


IS  handled  in  the  same  way  as  if  it  Were  a  straight  back,  tn 
repairing  frames.  I  scarf  all  my  work  on  a  45  deg.  angle.  The 
component  forces  are  thus  equal  and  the  wedge  will  not  take 
any  more  of  the  blow  than  the  scarfed  frame  piece.  The  parts 
will  thus  weld  thoroughly  from  the  point  to  the  outside  of  the 
frame. .' 

In  repairing  frames  under  engines  we  make  all  our  own  prep- 
arations and  do  not  call  on  the  machine  shop  for  any  help  what- 
ever. W'c  have  had  only  one  frame  that  had  to  be  sawed  out 
by  a  machinist  and  that  was  due  to  the  weld  being  right  against, 
the  firebox.  The  type  of  weld  which  we  use  is  shown  in  Fig.  QL 
In  heating  the  frame  member  for  the  purpose  of  cutting  out  or 
wehling,  we  build  a  brick  furnace  around  the  fracture  and  u«o 
fuel  o'i\  burners,  one  on  either  side.     One  burner  is  below  tht 


FIG.  9-  ,       ;--v>.-..;J.  ■ 

fracture  and  the  other  above  it.  This  allows  the  tlamcs  to  makc 
a  circuit  around  the  frame  and  to  heat  it  up  evenly.  In  building 
the  furnace  we  always  leave  two  or  three  bricks  on  each  side 
so  thev  can  be  taken  out  without  disturbing  the  rest  of  the 
bricks.'  This  nietiiod  often  saves  a  great  deal  of  time,  for  if 
the  weld  i-;  not  made  perfectly  on  the  first  heat  the  bricks  can, 
be  replaced  and  another  heat  taken. 

In  preparing  the  frame  for  welding,  we  cut  it  out  on  a  43 
(leg.  angle  and  then  warm  up  and  spring  it  apart  5/16  in.  or  H 
in.  We  then  cut  in  at  point  .4  and  drive  in  four  wedges  to 
bring  up  the  stock  to  allow  for  wasting  in  wcbliiig.  The  large 
wedge  is  then  made  and  i«  driven  into  place  making  a  tight  fit. 
When  the  frame  is  brought  to  a  welding  heat  the  loose  bricks- 
are  removed  from  each  side  of  the  furnace  and  the  rams  arc. 
used.  I  iiave  successfully  welded  136  frames  under  engines  i« 
this  way  during  the  past  three  years.  ..  , .  ..v- > 


I'Kni.KK.ss:  IN  SteKl.  Gar  CbxsTRUCTioN.— At  the  t>e.ginning  i  i 
this  year  ilure  were  nbont  .3,000  passenger  cars  in  service  in  thi- 
country,  huilt  of  all-steel  construction.  The  total  innnber  01 
passenger  coaches  is  about  -.a/kx),  .so  that  tlie  number  of  steel 
cars  is  about  5. .3  per  cent,  of  the  total.  Of  the  cars  constructe(' 
during  the  proeiit  year,  62  per  cent,  will  Im?  all-steel  construe 
tion.  >i>  that  at  the  end  of  this  year  fully  <>.,?  |)er  cent,  of  all 
passenger  cars  will  be  of  steel,  while  3..=;  per  cent,  have  steel 
under-frame-.  The  percentage  of  wooden  cars  in  service  has 
dropi)e(l  ni  the  I.i-l  thrie  ye.irs  from  c)8..2  to  87.2  per  cent. 


FIG. 


.\xoiiiiK     Ik.a.s-s-Anpij.e    K.mlw.vv. — The    .Irgentine   Govern 
nient   lias   just  approved  of  tlie  plans   for  a  narrow  gauge   liiit, 
starting   trom  tlie  village  of  Tinogasta,  in  the  Province  of  Cata- 
niarea  ,ind  running  as  far  as  the  Chilian  frontier,  at  San  Fran 
Cisco,      rile  line  will  cover  a  distance  of  252.743  miles,  and  the 
estimated  cost  is  $8,122,460.    At  San  Francisco  the  line  will  con- 
nect up  with  the  branch  line  of  the  Copiapo  on  the  Taltal  Rail- 
ways, botii  in  Chile,  thus  forming  a  transandean  line. 
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NfiW  DESK??*  VERTICAL   KEYSPAT   MIttER 


I'liis  inaoliiiie  lias  lueii  drv  ildpiil  hy  tlic  Xt'wrmi  XlucliiiU'  Tmil 
\\'i>rks.    Inc..  ot    Philaikliiliia.    Pa.,  to   tlisplaoo  tlicir  former   vcr- 

ical  and  Ii(iri>;i>iital  ^piiidli'  inaoliiiK',  tlie  vxiicirit'nci."  <>{  the 
huiUlcrs  prnvini;  ciiKlii^ixAly  that  by  use  "t;  tlic  special  two  lip 
,-iitlcr  iinR-li  iK'ttcr  tiiiiL'  van  la-  iiiadt-  when  miUniii  U'atherL'd 
".•.'y>  <it  a\i'rai:v  Ku'^tli.      I  lie  I'liMirc-  in  tliis  CKliiintiim  arc  iiitcr- 

■■liiit;.  as  ill  ordinary  v\  >  rk  in  tile  Xcwtfiii  sliop  tlio  follow  iug 
average  rate  is  niaiiuaimd:  J  +  .ttii  keyseats,  4  ilk  hmg,  tjiuc  four 


minutes  and   forty- ti\e  seconds;   ■  j  in.  keyseats,  4  in.  loni;.  time 
four  niinntes  ami  lliiriy-i'ivr  seconds;  •'^;<  in.  kej^eats.  4  in.  lot>g, 
id  iliin\   t'tve  sccoirds;  1   in.  keyseats,  4  Jn. 


rime   four  niiinitis   run 

long,  time  sevtn  minutes  and  ten  seconds. 
■    The   time    here    .uixeii    represtnts   the    t inn'    required    tri  iVnish 
these  keyseats  after  the  piece  ha.-  heeii  dampeil  in  the   \'-hIock 
and  includes  raisinu  and  havering  of  tMheaid  preparing  t^^^s^^^^^ 
.for  aiiotlur   keyseat.      Tlie   nine  111   smVnd.$  TOprcscuts  th^ 


■ytiTO/^ 


pHiLAorL- 


^37'v- 


.^    -.t^^- 


taken   to   -ink   tlie'  cutter   to   file   i)f<tf>er  diiUli."  enniiiiatiiig   with 
titi.-.  jiroces-.  tlie  iiece--ity  ">f  drilling  clearance  holes. 

I  he  dianietir  of  >i)iiid1e'ii?  iJj/j  in.  with  a  tfcuWp  tajK-r  on  tlie, 
end.  the  largest  diameter  of  wiiicli  is  4^^' ini;Tlve  siiuidle  is' 
arrangeil  to  acc<anmodate  cutlers  with  a  short  Xo.  4  Morse 
taper  and  Ita-  drift  and  retainiii!;  key  slots.  The  uork  tahic  is 
/I't'iii.  wide  M\er  the  wurkiii!.;  -uri'ace.  and  r6Vi  in,  Wyde.  over  all. ' 
The  len.utji  <>i  the  la.hle  over  the  workir.g  surface  is  6  I't.  JO'S 
111,  and  7  f'..  (>  in.  over  all.  The  minimum  distance  from  the 
liottoHi  <if  the  -pindle  tc.  the  tup, <>f  the  \vork  tahle  is -^  iii.  hnd 
tlie  nia.xiniiini  distance  is  18  in.  .The  Spindle  speeds  with  425 
revolutions  to  tlu-  countershaft  raii.L:e  from  T,if>4  to  4,?o  r.p.m. 
with  the  hack  ge;irs  out  and  from  .I'JS  to  14-'  r.p.m.  with  the 
liack  i^eiirs  in.  ThjPre  art-  nine  changes  of  g'$5»:r:.:feed  ranging 
from  .M.s  in.  to  10.09  in.  per  minute.  The  machine,  when  belt 
driven,  is  furnished  with  a  cone  having  steps  9  in..  1 1  in.,  13  iu. 
and  15  ill.  in  diameter  and  each  2.'4  in.  face.  The  machine 
occupies  a  floor  space  over  all  of  S  ft.  6  in.  by  7  ft.  .\s  a  stand- 
ard, this  machine  is  furnishe<l  with  a  table  4  ft.  in  lentjth  having 
an  automatic  feed  in  either  direction  of  36  in...  hut  the  particular 
machine  illustrated  is  arranged  to  feed  6  ft. 

The   spindle   revolves   in   bushed   bearings,   and   has   pr()viston 
for  taking  up  wear.     It  is  driven  hy  a  runabout  licit,  either  direct 


or  through  back  gears*  iand  is  pwjvidi'd  vvitli  ;Mtic^OIn^te^:^JHe;t^- 
itrement.     Stjiiare  ,  Ipck  bearjjigS  :arc  iH^j.dded;  .(^  Saddle;  W»; 

the  uiiri.yht,  and  the  adjustments  are  made  by  tHjit^r  sliQes:     The 
work   table  is  .surrounded  by  ail  oil  j«t»;  the   teed  is  obtauK-d  , 
by  means  of  a  screw  aiid  revolving  nut-  tlit  .taltk  has  SiTiuate  i'>ck;^. 
bearings  oiVtlic  base',  adjustment  is  iiiafle  by  taj>^r, shoes  aiwl! 
the  feed  is  available  in  either  direction.    T'here. 'ire  nine  chaiii^i-s 
of  feed.  h;ind  adjusimvnt  and  pump,  .piping  and  aitaclnnent.s  for 
hibrication  are  iFurni>lKHK  the  tatJkVfor?  >vhi< h  i^ 

'•the  machine.::;',,;-  -•; ■-'■:.'. '^.-^r'   ■'   >v\..- - '.  ''r-'.-'''--:.''/i/..'r.:..  ::■•■:'■..;;■.! iv ;  .: 
■    riit  V-blocks'  fiirnfs^iitd  are  fitted  >A-itiiatixi1Jary'paraHeisNi^»-^ 
accommodate    the  varying   diameters   and'  unc  of   the  Wock.>  i« 
niounfed  oii  a  lapei:  base  to  perfltit  of  raif-ing  ii  xyhon  ojM^ratijit: 
on  shafts  havTii.g  .lit^'erent  diannters.     In  <hh  photos^raph  it  wTlJ^ 
be  noted  the  long  helical  si)i:'al  nulling  cittler  supiMirted  at  tb<?.-: 
bottoiii   by   an   au-silijlry   supp<.>rt.     This   provisjiin  -is    mad«:;<il;t>,, 

;  handle  elonjrated  s;lots;  in  shaj'tiiig  ior  iMii.sjiiijjr  Jii;KHunWy  au,d' 
particidarly   for  loconiotive  piston  rods,  as,  it  bas  i»een  demoii^ 
stnitcd   to  be  ^i   niiich   more   rapiil   and  .tconoinical   tnefhod  vi 

■  doing  this  wiifk.  ;  The  .bjieratioii  consist j^; of  dfiliing  :^f^  a  h*fc 
thrtiugh  the  work  the  wi<lth  of  the  kc\vscat.  placing  tbesbaftsirt. 
tile  V'-l  Jock  an:]  ]iassing  the  ciilterthroughTotht  bottom  StipP'K'^^^^ 

wht'ti  the  feed  i>  taken.     On  piston;  rods^^  a  speciid  visC  j*  fijrv - 
. rrislie<l.  jK-rniif tiiTg  of  the  devaiion  o^  tW  .AVOirtc.via  obWftvitHe' 
one  angldar  end.-  -'.v  —-•..;;;  ■  \--;r  ':..•;  ■'■■■■-■■"  v  '    '     '■";\' -^  i 
riiese  niachine>  arc  in  ycr>v  sueressl^tl  oin^ra^ 

,  age  pKictiee  It  may  be  iljeiniojie*}  t4tiit  -13/16  iri,  diaiiieter  k»:.v:-v.; 
s^tii,  4  in.  long,  arc  being  uuHed  at  the  raft-  rif  ij^/iO  ifu  PV^'wi''^" 
ute.     In   adflitioti  to   (he  work   nientiot:ed.  a   intmHcr  of  tbe>o 
ntachints  are  in  usC  in  keyseating  hieoinoiive  axles  an»l'  are  sai.d^ 

■by,  tlie  difftreiit  firnTs  to  jje  flic  jnost  rapid  iivachiHies  ^v^r' . ijsc<l; 
on  this  work.;;.  ■;;';..-  ''■,,:  J:-  ;':-  ■;:■-  !  '.'■•''. .  ■,^;.;'.'-^-'-;>,  :;^  ■/' ; /^N'  ■•;•: 
;i!here  is  oiic  parfixMilar  advantage  in  sirilv4iigi-:tlie  ^titter  td  the  , 
ftdl  deptli,  and  then  takiiig  the  feed,  and  that  is  that  Abe  bpltonJ. : 
of  the  cutter  can  fee  .made  a  little  larger;,  instiring.  cor.i*ect  >iz<'. 
amh:]t«?rfect  fit  at.  the.  top  of  tlie  ishaij  wr;tbe  licy;.    }^,  ;^r  ;y  ,^ 


V*  '  ■■':->^:, 


-•.•-."■ 


'\--\^ 


;     ?|EC$0WORK  IN  THE  BtACKSNf rrif  8^^0f^   ^ 

In    (liscitssing   ttiis   subject   at  the   c«iin-^^ 
lilacksinitbs*  Association.  Tlenry  Mangcot  ^iCi^l;"^- IX,  t^ 
nati,.  Ohio/  said  ;;..';■..■"  v. ';  ■..•,     .{    ^■■.   -/-'■.^•■./^  '■:-"'^--''-':':'-:'.-'''' 
■■,\bout  14  years  ago.  only  alHiMi  f  per  eeftt.  JU  tlie  work  in  t^je 
railway  sntith  sliop?  thtoughout  the:<^oiiMtry  ,«as-.lbciiig;  doiic  by 
piece  work.     I'his  has'  gradually  in<;rifased  tintil  I  think  it  would 
be    safe   tir  stiite  Abai  ther^-  is  about  bj   per  c<sUt.  of   the   work 
lieing  flrme  till  a  jhccc  work  basis  in  these  shops  r<t-d^y.    It  ba.- 
been  demotistntfed-  th«t  not  oivly  is  the  employee  bctttiRtied^lnU^ 
the  employer  also.     1  ha\e  in  niiiid  a  certain  slujj)  that  bad  sjx-.; 
teen  tires  in  operation  and  was  scarcely  aide  tO  keep  lyj  \\itlv't.l^e■ 
^lvtr;.lge  oritpiTt :  o/.  locw^^  Piece;  work  was  iustall^^d  <>»  'a- 
small  scale.     The  men   did  iwt  seem  16  extrt   tbi-inselvc?   mucli 
.harder  than  befure,   but  they  made  evt?ry'  niovccoinlt.     It   wa- 
tnniecessarj-  for  the  foiemau  to  get  after  a  tnan  for  takinjj  tw- 
ftcjits  whetj;  itmc-vVouUlait^wer  tbe  p»r|>ost^    If  ivats  lolhie  iuan^s 
advantage  to  See  to  that  part  <>f  the  work  h'nlself  and  not  inake 
■.my  tmuecessary  \yoi:k,  for  it   w<)uldi  <Jecre,n~o  lis  net  ciinijn^s 

■-per  xlay.'^''v\^;V  ^;;V^vV--/ ?','.'.'■;■■; /,.'' ;^~:-''.' ■■_:■'  ''^'^ '/^\  ^:-^X' :'■'■■_ 

'■  The  liaiid  tools  whch  belong  to  the  sniith  -ft»  a  pieic*'  work 
shop  are  kept  in  a  much  better  condition  than  those  in  a  day- 
work  .shop.  I  Lis  tongs,  cutters,  punvlu-^.  etc.,  are  well  looked 
after  :and  cared  for.  The  shop  releircd  -to  above  was  work 
ing  sixteen  tires  before  installing  piect  work ;  to-day  it  has  only 
ekyen  tires  an<l  pr«Mluces  niore  work  than  formerly.  Tlie  same 
foreman  is  sitpervising  the  shop  with  practically  the  same  cla<s 
of  men  he  had  in  the  .start.  There  vv^rt  some  lazy  mechanics 
that  could  not  ke^p  up  with  the  pace  who  wero  compelled  to 
-tep  down  andout ;  there  is  no  question  but  that  piece  work 
rids  the  shop  of  drones,  as  you  will  find  the  average  piecework- 
er is  a  hustler.::-. ; -J.;-;  y^v- ;.;.;;■:,;;.:  r;-;-;y        ••'■.■."■->.■.":;'  :.^.'■"..:^^  ■ 

;■    "AVhcij.a  ntaa;  ;c9.fl..:wo44;  with  -his'--!M«l..'4y  iir^vW 
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ing  piece  work,  he  will  naturally  take  to  it.  It  has  been  my  ex- 
perience that  when  a  man  once  gets  a  taste  of  working  piece 
work  you  generally  have  trouble  on  your  hands  when  you  ask 
him  to  work  day  work.  The  piece  work  inspector  should  be  a 
diplomat,  a  close  observer  and  by  all  means  fair  and  honest. 
A  dishonest  piece  work  inspector  is  a  dangerous  man  to  have 
around.  This  man  generally  tills  a  position  of  assistant  foreman 
in  a  blacksmith  shop  and  is  among  ihe  men  at  all  times,  check- 
ing them  up  and  inspecting  their  work  and  giving  such  orders 
as  may  be  in  his  line. 

"I  believe  it  can  be  more  satisfactorily  worked  in  a  large  shop 
that  does  a  great  deal  of  manufacturing,  as  one  man  can  be  as- 
signed to  making  some  particular  line  of  forgings.  It  can,  how- 
ever, he  handled  in  a  shop  no  matter  how  small:  you  may  have 
a  variety  of  ilifferent  classes  of  work  each  day,  and  it  is  of 
course  a  little  more  ditilicult  to  work  piece  work  than  in  the 
larger  shop.  Piece  work  and  shop  kinks  go  hand  in  hand.  Take 
a  piece  work  shop  witJi  a  nice  collection  of  sliop  kinks,  and  it 


STOCKBRIDGE  TWO  PIECE  CRANK  MOTION 


All  Stockbridge  shapers  are  equipped  with  what  is  known  a-i 
the  Stockbridge  patented  two-piece  crank  moton,  a  special  feat 
lire  which  gives  to  these  maciiines  an  unique  position  and  add 
to  their  productiveness  by  reason  of  the  even  cutting  spee  i 
olttainod  the  entire  length  of  the  cut  and  the  quick  return.  Witii 
the  regular  crank  the  speed  must  necessarily  increase  througii 
the  center  of  the  stroke,  and  of  course  only  that  amount  of  cut 
can  be  taken  that  the  tool  will  stand  at  its  fastest  speed.  I; 
this  two-piece  crank  motion  it  will  be  readily  appreciated  from 
a  study  of  the  details  that  the  speed  is  uniform. 

The  two-piece  crank  is   a   very  compact   arrangement,  as  th* 
illustrations   show,   and   its   aciion,   which    may   be   clearly   note'l 
therein   and   in  the   diagram  of  the   velocity   curve,   is  most  in 
teresting. 

Referring    to    the    photograph    showing    the    beginning,    center 
and  end  of  the  cutting  stroke,  l"ig.   i   shows  the  parts   in  thei. 


FIG.    I. 


FIG.    2. 


FIG.    .3. 


is  surprising  to  see  the  output  tliat  can  be  turned  out  per  smith. 
There  should  be  a  liberal  appropriation  set  aside  for  the  tool 
room  for  making  shop  kinks  for  lilack^mith  shops. 


To  Make  Gr.vxi-latf.u  Hahuitt  Metal  melt  the  babbitt  in  a 
ladle,  remove  the  ladle  from  the  fire,  and  allow  the  metal  to 
cool.  When  it  begins  to  "set,"  stir  briskly  with  a  stick  until  it 
has  all  cooled  into  a  granular  mass.  If  any  particular  size  of 
grain  is  desired,  the  metal  may  be  sifted  using  two  screens,  one 
of  the  desired  size  mesh  to  remove  the  large  grains  and  one 
slightly  smaller  to  allow  the  escape  of  the  fine  grains. 


To  Ascertain  the  Diameter  and  Pitch  of  the  thread  in  a 
nut  or  a  tapped  hole  in  a  casting  or  forging,  particularly  if  it  is 
a  small  one,  some  tap  makers  cast  an  expanding  metal  into  the 
hole  and  then  unscrew  it.  By  reinforcing  thi.-  with  a  small 
square  piece  nf  steel  set  in  the  hole  before  casting  this  cm  be 
unscrewed  without  difficulty.  A  good  e.vpanding  metal  is  bis- 
muth 2  parts,  lead   i   part,  and    i   part  of   tin. 


relative  position,  just  as  the  ram  is  to  start  forward  on  its  cut- 
ting stroke.  In  the  following  explanation  it  should  be  borne 
in  mind  that  the  gear  is  traveling  at  a  constant  speed  all  the 
time,  and  the  position  of  the  various  parts  should  be  carefully 
noted,  particularly  that  the  eccentric  ring  (E)  travels  around 
the  eccentric  (C).  The  latter  does  not  move,  but  is  keyed  t<' 
the  main  bearing  hub   (D). 

In  Fig.  2  the  rocker  arm  is  shown  in  ,\n  upright  position,  whicli 
means  that  the  ram  has  traveled  one-half  the  length  of  the 
cutting  stroke.  By  comparing  positions  shown  in  Figs,  i  and  2 
tiic  movement  of  the  various  parts  can  be  followed,  bearing  in 
mind  that  the  .gear  travels  at  a  constant  speed  all  the  time 
It  will  be  noted  that  the  eccentric  block  (A)  has-  traveled  from 
its  original  position  as  shown  in  No.  i,  about  135  degrees  of  its 
entire  circle.  The  eccentric  ring  crank  block  (B)  which  is  dia- 
metrically opposite  (A)  and  connected  with  it  by  the  same 
piece,  that  is — the  eccentric  ring  (E) — must  have  also  travelc<! 
an  equal  arc  of  its  circle,  about  135  degrees,  bringing  it  to  a 
vertical  position.  The  eccentric  ring  crrmk  block  (B)  and  crank 
pin  block  (I)  are  always  in  the  same  relative  position:  that  is. 
and  make  from  fifty  to  seventy-five  cents  more  a  day  by  work- 
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he  position  of  the  rocker  arm  can  always  be  determined  by  the 
position  of  the  eccentric  block   (B)    or  vice  versa. 

In  Fig.  3,  showing  the  end  of  the  cutting  stroke,  it  will  be 
seen  that  the  eccentric  block  (A)  has  moved  approximately  135 
degrees  from  its  position  in  Fig.  2 — the  ram  having  reached  the 


VelocitylCurve 


VELOCITY    CURVE — ILLUSTRATING    STROKE. 

end  of  the  cutting  stroke.  The  eccentric  block  has  then  trav- 
eled 270  degrees  from  its  original  position  in  Fig.  i ;  that  15,  the 
ratio  of  quick  return  is  the  distance  (A)  travels  in  returning 
the  rocker  arm  from  its  position  in  Fig.  3  to  that  of  Fig.  i ;  in 
other   words,  to  the  complete   circle. 

This  may  be  better  illustrated  through  the  velocity  curve. 
The  number  of  teeth  in  the  arc  which  the  eccentric  block  travels 
to  return  the  ram  is  to  the  whole  number  of  teeth  in  the  gear, 
which  is  96,  as  3.27  is  to  i.  This  represents  the  actual  quick 
return  ratio  for  this  particular  size  shaper.  The  power  that 
is  put  into  the  shaper  acts  equally  on  every  tooth  of  the  gear,/ 
and  that  put  into  the  Stockbridge,  on  the  cutting  stroke,  is  act- 
ing on  more  teeth,  or  for  a  greater  length  of  time,  as  expressed 
by  the  quick  return  ratio,  than  is  possible  on  a  regular  crank 
shaper.     The   circle   which   the   eccentric    ring   blocks   make    in 


traveling  around  with  the  gear  has  a  radius  constantly  varying" 
from  the  center  of  the  gear.  It  is  this  feature  of  varying  dis- 
tance that  compensates  for  the  varying  speed  of  the  regular  crank 
shaper  ram  and  gives  to  the  Stockbridge  an  even  cutting  speed 
the  entire  length  of  the  cut — the  speed  coming  up  gradually  and 
reaching  a  maximum,  remaining  so  to  the  end  of  the  stroke 
where  it  drops  off  gradually  just  before  reversing. 

The  following  table  shows  the  ratio  of  the  Stockbridge  24-26 
inch  shaper.  Note  the  high  ratio  of  return  on  34  length  stroke 
and  this  ratio  is  maintamed  even  down  to  one  inch   stroke. 

On         full  length   stroke  3:1. 

H    ••  "  '^       13   :     5. 

J^    "         "  "       16  :    6. 

%    "         "  "       31   :  14. 

The  following  interesting  test  was  made  at  the  Worcester 
Polytechnic  Institute  by  H.  P.  Fairfield : 

Regular     Stockbridere 


Di-pth  of  cut ....4. 

Length  of  cut * . . »»  . , 

Length   of   stroke ,.. ....,, 

Feed  per   stroke ^  i_. . . . . 

Cutting  speed  feed  per  miiUite. 
H.  P.   required. 


■•  •  »•  •  ^  • -*  •  •  ■  •'•-v«  *  ^'^  V  • 

Crank 
Motion. 
■i 
12 
13 

.05SS 
22 
4.69 

Crank 
Motion. 

'4 

18 

13 
.0583 

22 

3.76 

The   patented   two-piece   crank   motion   showed   in   the   above 
test  a  saving  of  20  per  cent,  in  power. 


A  NEW  PISTON  PACKING 

Announcement  has  recently  been  made  by  the  H.  W.  Johns 
Manville  Co.  of  Xew  York  that  it  has  secured  control  of  the 
.American  rights  for  a  successful  English  piston  rod  packing, 
which  is  called  "Sea"  rings.    ,,,;; 

This  packing,  shown  in  the  accompanying  illustration,  is 
moulded  of  laminated  material,  either  asbestos,  flax  or  duck, 
depending  upon  the  service,  in  the  form  of  a  wedge  with  the 
thin  end  turned  inwards,  leaving  a  hollow  space  in  every  ring 
between  the  lip  and  the  heel  into  which  steam  can  flow  and  force 
the  thin  edge  arainst  the  rod.    It  is  readilv  observed  that  when 


■^N<g 


SE.V       RIXG     PISTON'     P.\CKING. 


there  is  no  pressure  against  the  packing,  as  on  every  alternate 
stroke,  the  packing  bears  very  lightly  against  the  rod,  but  when 
pressure  is  placed  on  that  side  of  the  piston  the  packing  holds 
with  the  pressure  proportionate  to  that  in  the  cylinder.  I'he 
tightening  up  of  the  gland  is  not  required  to  the  extent  necessary 
with  soft  packing,  since  all  that  is  necessary  is  to  hold  the  rings 
in  place  and  the  pressure  of  the  glanc'  is  not  required  to  prevent 
leakage.  ,.\.\='.' 

The  advantages  advanced  for  this  form  of  packing  arc  less 
wear  on  the  rod ;  pressure  against  the  rod  proportionate  to  the 
tendency  to  leak,  ease  of  application  and  long  life.  The  rings 
will  stand  a  temperature  of  600  degs.  F.  and  have  been  found 
thoroughly  satisfactory  for  steam  hammers,  air  compressors, 
engines,  as  well  as  for  pumps  of  all  kinds,  to  which  they  are 
particularly  adapted.       •  ■/■ " ■.;';:\ / 


It  IS  Proposed  to  Hold  a  Smoke  Abatement  Exhibition  in  Lon- 
don next  spring.  The  exhibition,  which  is  being  arranged  by  the 
Coal  Smoke  Abatement  Society,  will  be  held  at  the  Royal  Agri- 
cultural Hall,  and  will  last  a  fortnight. 
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A  PORTABLE  ELECTRIC  RADIAL  DRILL 


WBNTWORTH  INSTITUTE 


The  very  efficient  portable  electric  drill  herewith  illustrated 
has  been  recently  placed  on  the  market  by  the  Lamb  Electric 
Company,  of  Grand  Rapids.  Mich.  The  machine  will  bore  hole.« 
up  to  one  inch  diameter  in  any  position.  Its  extreme  height  is 
40  in.  and  the  greatest  distance  from  the  spindle  to  the  base 
j8  in.  The  total  weight  of  the  drill  is  between  130  lbs.  and 
150  lbs.,  according  to  the  kind  of  motor  used. 

The  illustration  well  depicts  the  universitality  of  the  machine 
It    may    be    clamped    to    the    work    if    desired,    and    when    once 


clamped  is  ready  for  use,  the  adjustment  necessary  being  the 
raising  or  lowering  of  the  drill  by  the  handle  at  the  lop,  rotat- 
ing about  the  steel  column  or  rotating  about  the  drill  arm.  It 
will  save  considerable  time  on  large  lieavy  work  that  cannot 
be  conveniently  handled  by  large  radial  drills. 

The  largest  drilling  radius  is  8J4  in.,  but  any  of  these  limita- 
tions may  be  made  greater  to  suit  conditions.  The  column  is 
made  of  steel  tubing,  2K'  >"•  diameter.  The  spindle  has  a 
socket  for  a  Xo.  3  Morse  taper,  and  has  a  travel  of  5  in.  by 
means  of  a  rack  and  pinion  which  may  be  operated  by  the 
hand  wheel  or  by  power  through  the  worm  and  wheel  as  shown. 
The  machine  may  be  equipped  with  a  quick  return  when  so 
ordered.  If  desired,  two  speeds  will  be  furnished  and  the 
change  from  one  to  the  other  may  be  made  instantly  by  the 
shifting  of  a  knob. 


It  is  Believed  that  within  tive  years  the  subway  lines  of 
Greater  New  York  will  be  carrying  800,000,000  passengers 
per  year,     'f  '5  '' 


There  has  just  been  opened  in  Boston  a  new  industrial 
school  made  possible  by  the  will  of  Arioch  Wentworth,  wh( 
left  over  $3,500,000  to  endow  a  school  to  furnish  education  ii., 
the  mechanic  arts.  This  school  is  intended  primarily  for 
young  men  who  are  already  employed  and  also  for  those  who 
wish  to  train  themselves  for  either  manufacturing  or  building 
trades  with   some  practical   skill  at  the  start. 

Both  day  and  evening  courses  will  be  offered,  the  day  courses 
being  of  two  types,  short  one  year  courses  and  more  thorough 
two  year  courses.  The  first  are  but  six  dollars  per  term  foi 
day  students  and  si.\  dollars  for  the  season  of  two  terms  foi 
evening  students.  Part  time  courses  are  also  offered,  which 
require  students  to  attend  classes  at  the  institute  every  other 
week. 

The  equipment  already  provided  is  cf  the  highest  class  and 
very  carefully  selected  for  its  purpose.  It  is  intended  that  one- 
half  of  the  time  of  the  student  shall  be  devoted  to  practical 
work  in  ideal  modern  shop  conditions,  the  other  half  being 
instruction  or  laboratory  work. 

Arthur  L.  Williston,  for  many  years  the  head  of  the  School 
of  Science  and  Technology  of  Pratt  Institute,  Brooklyn,  N.  Y., 
has  been  selected  as  principal  of  this  school. 


POSITIONS  OPEN 


Chief  Draftsman. — Wanted  by  a  manufacturng  company  a 
first-class  draftsman  to  take  charge  of  moderate  size  drawing 
room.  Must  have  had  experience  in  steel  car  construction.  Ad- 
dress Steel  Car,  c/o  American  Engineer  &  Railroad  Journal. 


Inspector  of  Safety  Appliances. — An  examination  will  be 
held  on  November  6  and  7  to  secure  eligibles  for  the  position 
of  Inspector  of  Safety  Appliances  and  Inspector  of  Hours  of 
Service  in  the  Interstate  Commerce  Commission.  The  salaries 
for  these  positions  are  $1,800  and  $1,500  per  year  respectively, 
in  addition  to  an  expense  account.  Circular  No.  801,  giv- 
ing full  information  concerning  this  examination  and  places 
where  it  will  be  held,  can  be  obtained  upon  request  to  the  In- 
terstate  Commerce   Commission,   Washington,   D.   C. 


Locomotive  Draftsmen. — By  locomotive  builder  for  general 
work.  Give  full  particulars,  age,  education,  experience,  salary 
expected,    etc.      Address    L.    B..    c/o    American    Engineer   and 

RaILKOAD  .  JOUKNAL. 


Drafts  M.\N. — In  railroad  office.  Must  be  experienced  in  loco- 
motive and  car  construction.  $80  to  $90  per  month.  Address 
C.  C,  c/o  American  Engineer  and  Railroad  Journal. 


POSITION  WANTED 


Car  Draftsman. — Car  company  preferred.  Four  years'  ex- 
perience with  all  classes  of  steel  and  wooden  equipment.  Ad- 
dress G.   H.  A.,  care  American  Engineer. 


Mechanical  Engineer  or  Supervisor  of  Apprentices. — Tech- 
nical graduate  with  very  full  experience  covering  16  years  in 
shops,  drawing  rooms  and  apprentice  work.  Address  J.  S.,  care 
American  Engineer. 


Young  Man  with  a  practical  education,  and  five  years'  experi- 
ence on  premium  and  bonus  systems,  desires  connection  with 
a  substantial  company  wanting  a  higher  shop  efficiency.  Best 
references.     Address  F.  H.  M.,  care  American   Engineer. 


Mechanical  Man  scientifically  trained,  eleven  years'  shop 
and  drawing  room  experience,  and  in  locomotive  and  railway 
supply  line.  At  present  is  assistant  chief  draftsman  of  a  large 
manufacturing  concern,  but  desires  position  as  chief  draftsman 
or  designer.    Address  M.  S.  W.,  care  American  Engineer. 
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PERSONALS 


A.    A.    McGregor   has   been    appointed   assistant    master   mechanic   of  the 
L  luisville  &  Nashville  Ry.   at  Evansville,   Ind. 


V.    M.    SlSK   has   been   made   master   smith   of  the   Baltimore   and  Ohio   R. 
R    at  Pittsburg,  Pa.,  vice  George  Judy,   resigned. 


D.   VV.   Cross  has  been  appointed  actinj?  master  mechanic  of  the  Toledo, 
S'.  Louis  &  Western  Ry.,  with  office  at  Franklin,   Ind. 


William   C.    Weldon   has  been   appointed   purchasing  agent   of  the   Colo- 
r.'^do  Southern  R.  R.,  with  headquarters  at  Denver,  Colo. 


I.  L.   Ulrey  has  been  appointed  foreman   of  the  air  brake  department  of 
tie  Chicago  &  Eastern  Illinois  R.  R.,  with  office  at  Oaklawn,  111. 


A.    S.   Abbott^   master  mechanic   of  the   Frisco   system   at   Sapulpa,   Okla., 
hiis  been  appointed  mechanical  superintendent  of  the  First  district. 


EoWAKO  HUGES   is   now  purchasing  agent  of  the   Lehigh  &  New  England 
Kailroad,  headquarters  at  Lansford,  Pa.,  J.  B.  Whitehead  having  resigned. 


F.  E.  Bates  has  been  appointed  assistant  superintendent  of  locomotive 
fuel  service  of  the  St.  Louis  &  San  Francisco  Ry.,  with  office  at  Francis, 
Okla. 


M.  Dailey  has  been  appointed  master  mechanic  of  the  Bellingham  Bay 
&  British  Columbia  Ry.,  with  office  at  Bellingham,  Wash.,  succeeding  W.  J. 
McLean,  resigned. 


P.  H.  Reeves,  motive  power  inspector  of  the  Baltimore  and  Ohio  South- 
western Ry.,  has  beeen  appointed  master  mechanic  at  Chillicothe,  O.,  vice 
Ceorge  F.  Hess,   resigned. 


P.  C.  MoELLER  has  been  appointed  night  roundhouse  foreman  of  the 
Kock  Island  Line  at  Silvis,  III.,  vice  J.  Fitzgerald,  transferred  to  the  Forty- 
sfventh  street  shop,  Chicago. 


F.  M.  Gilbert,  mechanical  engineer.  New  York  Central  and  Hudson 
Kiver  Railroad,  has  resigned  to  become  assistant  general  superintendent  of 
the  New   York  Air   Brake  Co.    at  Watertown,   N.    Y. 


William  E.  Rockfellow,  general  car  foreman  of  the  New  York  Central, 
lias  been  appointed  superintendent  of  the  car  department  of  the  St.  Law- 
TL-nce  and  Ontario  divisions:  office  at  Oswego,  N.  Y. 


H.  Weitzel  has  been  made  master  mechanic  of  the  shops  of  the  South- 
ern Pacific  of  Mexico  at  Empalme,  Sonora,  Mex.  He  was  formerly  super- 
intendent of  those  shops,  which  position  is  now  abolished. 


T.  T.  Clowaru,  foreman  of  locomotive  repairs  of  the  Philadelphia, 
Raltimore  &  Washington  R.  R.,  at  Bay  View,  Md..  has  been  appointed 
fteneral  foreman  of  the  Wilmington   (Del.)   machine  shops. 


Walter  Coon  lias  been  made  master  boiler  maker  of  the  New  York  Cen- 
tral at  W.  Albany,  N.  Y.,  vice  G.  W.  Bennett,  resigned  to  become  district 
fi'deral   boiler  inspector  of  District^  No.   3,  office  at  Albany. 


H.  Marsh,  general  car  foreman  of  the  Baltimore  and  Ohio  Southwestern 
'<y.  at  Washington,  Ind.,  has  been  appointed  general  car  foreman  of  the 
iowa  Central  at  Marshalltown,  la.,  vice  W.  E.  Looney,  resigned. 


W.  O.  Thompson,  master  car  builder  of  the  New  York  Central  at  East 
Buffalo,  N.  Y.,  has  had  his  authority  extended  over  territory  west  of  Syra- 
'use,  including  the  St.   Lawrence,  Ontario  and  Pennsylvania  divisions. 


H.  A.  Witzig  has  been  appointed  master  mechanic  of  the  Missouri 
■Southern  Ry.,  in  charge  of  shop  and  rolling  stock,  v.'ith  office  at  Leefer, 
'*Io.      Mr.   Witzig  succeeds  Thomas  Goulding,   resigned  to  accept  a  position 

ith  the  Chica.?o,  St.  Paul,  Minneapolis  &  Omaha  Ry. 


W.  H.  Donley  has  been  made  master  mechanic  of  the  Illinois  Central 
R.  R.  at  E.  St.  Louis,  111.,  vice  F.  G.  Colwell,  resigned  to  become  master 
nechanic  of  the  Delaware,  Lackawanna  &  Western  R.  R.  at  E.  Buffalo, 
N'.  Y. 


John  Forster  has  been  made  mechanical  superintendent  of  the  St.  Louis 
*i  San  Francisco,  with  headquarters  at  Springfield.  Mo.  Mr.  Forster  for 
■leven  years  has  been  master  mechanic  of  the  Kansas  City  division  of 
hat  road. 


G.  E.  Carson,  master  car  builder  of  the  New  York  Central  at  West 
Albany,  has  had  his  authority  extended  and  is  now  in  charge  of  the 
territory  east  of  Syracuse,  including  the  Hudson,  Harlem  and  Putnam 
iivisions. 


C.  D.  Young,  assistant  to  the  General  Superintendent  of  Motor  Power 
f  the  Pennsylvania  Lines  west  of  Pittsburg,  has  been  appointed  engineer 
f  tests  of  the  Pennsylvania  Railroad  at  .\Itoona,   Pa. 


George  Seanor,  division  foreman  of  the  St.  Louis  &  San  Francisco  at 
Joplin,  Mo.,  has  been  appointed  general  foreman  of  shops,  with  office  at 
Sapulpa,  Okla.,  succeeding  J.  F.  Long,  promoted.  J.  Morgan  has  been 
appointed  assistant  to  the  general   foreman  of  shops  at   Sapulpa. 


David  Hawsworth,  for  many  years  superintendent  of  motive  power  for 
the  Burlington  Lines  west  of  the  river,  died  at  Plattsmouth,  Nebraska, 
Friday,  August  25,  in  his  80th  year.  Mr.  Hawkswortli  was  born  in  Eng- 
land and  first  began  railroad  work  in  the  machine  shops  of  the  Manchester, 
Southern  and  Liverpool  Railroad.  He  came  to  America  in  1849  and  after 
thirteen  years  alternate  service  in  railroad  and  steamboat  service  he 
enlisted  in  the  United  States  navy  as  second  assistant  engineeer.  On  being 
mustered  out  in  1864  he  returned  to  Burlington,  where  he  remained  until 
1875  working  for  the  Burlington  road.  In  that  year  he  was  appointed 
master  mechanic  and  was  made  superintendent  of  motive  power  in  1888. 
He  was  retired  in  1901  at  the  age  of  70  years.  He  was  often  called  upon 
for  advice  after  retirement  by  the  managers  of  the  road  and  his  opinions 
were  given  much  weight.     Mr.  Hawksworth  leaves  a  widow  and  five  children. 


CATALOGS 


Grinding  Wheels. — The  Norton  Company,  of  Worcester,  Mass.,  has  just 
issued  a  booklet  entitled  "Safety  as  Applied  to  Grinding  Wheels,"  which 
constitutes  a  valuable  and  timely  publication  in  view  of  the  national  interest 
in  accident  prevention  and  relief.  It  illustrates  and  describes  modern 
safety  devices  that  can  be  practically  applied  in  the  use  of  gryiding.  wheels 
and  machines.       ...';■  •.  ,  •   .'■  "  \  ..-■•■;  •■■•^■«    :■.'■ 


Electrical  Machinery. — In  bulletin  3107,  3142  and  3143  the  Emerson 
Electric  Mfg.  Co.,  of  St.  Louis,  Mo.,  illustrates  and  describes  respectively 
its  electric  buffing  lathes,  single  phase  induction  motors,  and  single  phase 
induction  motors  back-geared  with  countershaft.  In  addition  to  the  com- 
plete descriptive  matter,  the  bulletins  contain  much  valuable  infonnation 
for  the  users  of  these  appliances.  . :" '  ~'?-,' .  \-- v:V'  .■ .?  •'^••' 


Standard  Tool  Co. — This  company  of  Cleveland,  O.,  announces  the 
opening  of  a  Western  branch  at  552  West  Washington  Boulevard,  Chicago, 
111.  In  this  store  a  complete  stock  of  all  styles  of  twist  drills,  reamers, 
milling  cutters,  taps,  drill  chucks,  taper  pins,  etc.,  manufactured  by  the 
company  wiU  he  carried  for  immediate  delivery  of  orders.  The  Standard 
Tool  Co.  feels  sure  that  the  convenience  of  the  new  arrangement  will  be 
appreciated  by  the  trade  in  Chicago  and  the  West. 

Water  Soi-teneks. — The  L.  M.  Booth  Company  of  New  York.  N.  Y.,  has 
prepared  a  booklet  describing  some  standard  types  of  softeners  and  illus- 
trations of  representative  installations  in  active  service  are  also  included. 
The  catalog  has  been  confined  to  the  consideration  of  softeners  adapted  to 
the  usual  requirements,  it  being  thought  preferable  to  reserve  for  corre- 
si)ondencc  the  discussion  of  special  equipment,  which,  of  course,  is  of  less 
general   interest. 


Steel  Derricks  and  Drilling  Rigs. — .\  very  complete  treatise  on  the 
above  appliances  has  been  compiled  and  is  now  issued  in  booklet  form  by 
the  Carnegie  Ssteel  Company,  of  Pittsburg,  Pa  Three  types  of  derricks  are 
described  and  illustrated^ — the  Woodworth  Standard,  the  Woodworth  Oklama 
and  the  Yorke  Standard — all  of  which  have  their  respective  advantages.  The 
book  contains  working  drawings  and  half-tone  illustrations  and  is  replete 
iv'ith  valuable  data  on  the  general  subject. 


Tank  Governors. — The  Fulton  tank  governor,  which  has  been  thoroughly 
tested  in  railroad  service,  is  described  and  illustrated  in  a  catalog  issued  by 
D.  W.  Patterson,  Harrison  Bldg.,  Philadelphia,  Pa.  This  tank  governor  is 
designed  to  maintain  the  water  level  at  any  desired  height  with  but  little 
variation  in  tanks,  stand  pipes,  reservoirs,  water  towers,  etc.,  as  to  maintain 
a  pressure  in  water  mains  at  any  desired  head.  It  dispenses  with  the  use 
of  float  valves  or  electrical  devices  for  controlling  the  height  of  water,  but 
does    not    prevent    their   simultaneous    use. 


Railway  Telephones. — The  United  States  Electric  Co.  of  New  Yorlc, 
N.  Y.,  sole  manufacturers  of  the  Gill  selector,  has  published  bulletin  No. 
502,  containing  suggested  rules  for  telephone  train  despatching.  These 
suggested  rules  have  been  drawn  up  in  response  to  requests  from  the 
company's  patrons  for  recommendations  for  this  service.  They  arc  by  no 
means  mandatory,  but  may  be  considered  as  indicative  of  approved  prac- 
tice, as  they  embody  in  the  main  the  requirements  appearing  in  the  rules 
of  the  principal   railway   systems  using  telephone  train   dispatching. 


Ball  Bearings. — The  Hess-Bright  Mfg.  Co.,  of  Philadelphia,  Pa.,  has 
issued  leaflets  Nos.  08,  69,  70  and  71.  in  series  886,  describing  and  illus- 
trating respectively  the  application  of  floating  bushes  to  grinding  machine 
spindle,  method  of  assembling  an  adapter  with  mountings,  D.  W.  F. 
adapter,  and  the  method  of  assembling  it  with  bearings  on  a  straight 
shaft,  and  ball  bearings  in  horizontal  moulding  machines.  These  sheets 
are  in  the  usual  folio  size,  and  prepared  for  binding.  They  constitute 
a  valuable  addition  to  past  literature  on  this  subject  which  has  been 
issued  by  the  Hess  Bright  Company. 


Electric  Locomotives. — The  C.  W.  Hunt  Company  of  New  York,  N.  Y., 
was  among  the  pioneers  in  the  development  of  the  electric  locomotive  for 
handling  trains  of  industrial   railway  cars,  and  when  introduced  it   rapidly 
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gained  favor  in  those  fields  where  steam  and  manual  power  were  formerly 
employed.  Its  success  has  been  so  remarkable  that  it  is  now  regarded  by 
many  purchasers  of  the  industrial  railway  as  a  necessary  element  of  the 
installation.  In  a  recently  issued  catalog  the  Hunt  Company  gives  a 
description  of  the  locomotive,  together  with  illustrations  of  plants  showing 
it  in  operation  under  varying  conditions. 


Gas-Electric  Motok  Cars. — The  need  for  self-propelled  cars  as  adjuncts 
to  the  regular  equipment  of  steam  roads  has  been  apparent  for  many  years, 
and  to-day  the  General  Electric  Company,  of  Schenectady,  N.  Y.,  is  fur- 
nishing such  cars  capable  of  fulfilling  steam  road  requirements  with  econ- 
omy and  reliability.  In  a  recently  issued  very  attractive  catalog  the 
company  describes  and  illustrates  its  gas-electric  motor  car  in  detail  which 
leaves  nothing  to  be  desired  from  an  infoimative  standpoint.  The  make-up 
of  the  book  is  artistic  to  a  high  degree,  and  it  contains  much  valuable 
general   information   on  the   subject  on   which  it  treats.  ( 


Planers. — The  new  catalog  issued  by  the  Niles-Bement-Pond  Company,  of 
New  York,  N.  Y.,  illustrates  a  variety  of  planers  made  to  conform  with  the 
requirements  of  modern  machine  tool  practice.  The  description  which  it 
includes  of  reversing  motor  drive  is  of  special  interest.  This  arrangement 
is  noteworthy  on  account  of  its  simplicity,  and  because  of  the  increase  in 
tool  efficiency  obtained  by  its  use.  By  decreasing  the  number  of  moving 
parts  the  maintenance  charges  are  materially  reduced,  and  the  increase  in 
the  number  of  variations  of  cutting  and  return  speeds  available  makes 
any  given  size  of  machine  suitable  for  a  very  wide  class  of  work.  This 
type  of  drive  is  now  applied  to  any  size  oi   type  of  reversing  planer. 


PuLSOXETER  Steam  Pumps.^ — The  Pulsometer  Steam  Pump  Co.,  of  New 
York,  N.  Y.,  has  just  issued  a  new  catalog  which  in  reality  constitutes 
a  complete  treatise  on  this  pioneer  of  the  vacuum  type  of  steam  pump. 
The  descriptive  matter  is  thorough  and  is  enhanced  by  very  clear  sectional 
drawings  and  half  tones  which  render  easily  understood  the  construction 
and  operation  of  the  device.  The  catalog  contains  a  number  of  illustrations 
from  actual  practice  showing  every  application  of  the  pulsometer  to  con- 
struction, quarry  and  bridge  work  from  which  it  may  be  gathered  that  it 
constitutes  an  ideal  machine  for  contractor's  use.  The  latter  portion  of 
the  catalog  contains  tables  and  information  of  value  to  steam  pump  users. 


Electric  ^Iotoks. — Bulletin  No.  4869.  just  issued  by  the  General  Elec- 
tric Company,  is  an  attractive  publication  devoted  to  motor  drive  for  the 
printing  and  allied  trades.  The  advantages  to  be  derived  from  motor  drive 
in  this  industry  are  the  improved  plant  location  made  possible  by  the  usf 
of  central  station  power,  reliability,  speed  variation  and  control,  economy 
of  space,  increased  production,  economy  of  power,  and,  what  is  exceedingly 
important  in  the  printing  trade,  cleanliness.  The  publication  illustrates 
motors  and  the  necessary  controllers,  for  both  direct  and  alternating  cur- 
rent circuits,  and  applicable  to  job  and  cylinder  prcsse.-  of  all  .«izes  aiiU 
kinds,  and  to  stitching,  perforating,  cutting,  numbering,  folding  and  punch- 
ing machines.  

.■\nother  Bettendorf  Bear  Book. — ^The  children  of  the  railway  fraternity 
will  be  overjoyed  to  know  that  the  Bettendorf  .Axle  Compary  has  issued 
another  story  of  the  Bettendorf  bears  by  Bruce  V.  Craiidall,  entitled 
"Goldenhair  and  the  Bettendorf  Bears."  It  tells  in  rhyme  of  the  wonder- 
ful experiences  of  a  general  manager's  little  daughter  who  was  conducted 
over  the  Bettendorf  plant  in  Animal  Town  by  her  friends  the  bears.  Here 
she  was  shown  many  wonderful  things  and  became  f.isoinated  with  f'le 
inhabitants  of  .\nimal  Town  and  the  work  they  did  in  thi^ir  factory.  The 
illustrations  are  particularly  well  executed  and  well  suited  to  the  little  folk 
to   whom  the  book   is  dedicated. 


Electrical  Machinery. — The  General  Electric  Co.,  of  Schenectady,  N. 
Y.,  has  issued  Bulletins  Nos.  4819,  4825,  4826,  4827  and  4831,  descriptive 
respectively  of  alternating  current  switchboard  panels;  General  Electric 
switchboard  instruments:  water  meters,  air  flow  meters,  and  oil  break 
switches  for  manhole  service.  As  usual  in  the-  instance  of  the  General 
Electric  Co.'s  bulletins,  the  various  subjects  are  fully  discussed  and  appro- 
priately illustrated.  In  particular  Bulletin  No.  4819  on  alternating  current 
switchboard  panels  is  of  exceptional  value,  as  it  clearly  defines  and  ex- 
plains many  terms  and  points,  a  knowledge  of  which  is  not  widely  diffused 
outside   of  the   electrical   engineer's   profession. 


Walschaert  Valve  Gear. — Record  No.  70,  issued  by  the  Baldwin  Loco- 
motive Works,  Philadelphia,  Pa.,  is  devoted  to  a  thorough  description  of 
this  gear,  supplemented  by  a  number  of  finely  executed  half  tones  and  line 
drawings.  The  feature  of  particular  value  in  connection  with  the  record 
is  a  detailed  method  of  setting  valves  with  the  Walschaert  gear,  both  for 
outside  and  inside  admission,  and  which  is  one  of  the  most  comprheensive 
anil  lucid  analysis  of  the  operation  that  has  yet  appeared  in  print. 
Hypothetical  cases  are  introduced  which  graphically  portray  irregularities 
and  the  method  of  their  correction.  Since  the  year  1905  the  Walschaert 
valve  gear  has  corne  to  be  more  generally  employed  than  any  other  form 
of  motion,  and  this  fact  endows  the  record  with  a  particular  ralue  at 
this  time.  

Ball  Bearing  Hangers. — Under  this  title  the  Hess-Bripht  Mfg.  Co.  of 
Philadelphia,  Pa.,  has  issued  a  very  attractive  and  instructive  catalog  deal- 
ing with  the  construction  and  application  of  these  devices.  In  the  purchase 
of  the  equipment  of  a  new  factory,  or  in  the  lemodeling  of  an  existing 
plant,  often  very  little  consideration  is  given  to  the  selection  of  the  hangers 
to  hold  and  support  the  line  and  counter-shaftinj'.  To  many  shop  owners 
a  hanger  is  simply  a  "hangtr,"  no  thought  being  given  to  the  saving  that 


can  be  effects  d  through  the  elimination  of  friction  and  the  consoquci  t 
increased  efficiency  of  the  power  plant.  The  pages  of  this  catalog  contai  i 
information  that  will  prove  of  interest  to  every  power  user,  and  the  val-  • 
able  data  which  it  embodies  renders  it  an  important  addition  to  the  existing 
literature  on  the  subject. 


Reflex  Water  Ga-,es. — The  Jerguson  Gage  &  Valve  Company,  of  Bo  - 
ton,  Mass.,  has  recently  issued  a  booklet  descriptive  of  reflex  water  gages 
(Klinger  type)  which  are  adapted  for  use  on  marine,  locomotive  and  statior- 
ary  boilers,  separators,  tanks,  etc.  The  reflex  gage  involves  a  simple  an  1 
fundamental  principle  of  the  law  of  optics,  namely,  the  total  reflection  of 
light  when  passing  from  a  body  of  greater  refractive  into  one  of  less  re- 
fractive power.  This  gage  insures  quick  and  accurate  reading  of  the  watt 
level,  as  the  water  always  appears  black,  and  white  indicates  immediately 
the  absence  of  water.  The  catalog  is  handsomely  illustrated  in  color  an  i 
includes  also  a  description  of  the  various  types  of  water  glass  fitting- 
manufactured  by  the  Jerguscn  Company. 


Rings,  Shells  and  Ring  Dies. — The  Standard  Steel  Works  Co.,  Phila- 
delphia, Pa.,  have  just  issued  a  new  catalog  on  rings,  shells  and  ring  dies. 
This  very  interesting  puDlication  contains  illustrations  of  the  various  type-, 
of  this  class  of  material,  such  as  are  used  in  the  Chilean,  Huntingdon. 
Griffin  or  Bradley,  Kent,  and  Bryan  Mills,  as  well  as  cuts  of  rolled  stee! 
rings  which  are  used  for  various  other  purposes.  The  catalog  also  contains 
cuts  showing  gear  rims  and  blanks  for  built-up  gears  for  heavy  electric  ser- 
vice, built-up  wheels  for  Bascule  bridges,  and  wheels  for  mining  service. 
On  the  last  few  pages  it  contains  tables  of  dimensions  of  peened,  screw, 
welding  and  plain  pipe  flanges  as  well  as  fac-simile  of  dimension  blanks  used 
is  the  ordering  of  wheels. 


The  Jacob  Schupert  Sectional  Firebo.x. — A  most  attractive  and  inter- 
esting treatise,  confined  to  a  description  of  the  features  of  the  Jacob  Schu- 
pert firebox,  is  being  issued  by  the  Jacob  Schupert  U.  S.  Firebo.x  Com- 
pany, 30  Church  St.,  New  York.  It  is  a  book  of  100  pages,  printed  on 
heavy  calendered  paper  and  illustrated  with  most  excellent  reproductions 
from  photographs  and  deals  in  detail  with  the  construction  and  advantages 
of  this  type  of  firebox  in  correcting  the  known  disadvantages  of  the  present 
arrangement.  The  unfavorable  features  of  the  ^present  locomotive  firebox 
are  clearly  recognized  by  all,  and  it  is  believed  by  the  manufatturers<that 
this  design,  with  which  our  leaders  are  fully  acquainted,  corrects  practically 
all  the  troubles  now  experienced.  This  book,  bound  in  cloth,  is  very  com- 
plete in  all  its  features  and  will  be  founo  very  valuable  by  all  interested 
in  locomotive  boilers. 


NOTES 


Standard  Tool  Co. — This  company,   of  Cleveland,  O.,   has  appointed   L. 
Hussey  to  the   position  of  advertising  manager. 


Baldwin  Locomotive  Works. — It  is  announced  that  the  Portland,  Ore- 
gon, office  of  the  above  company  has  been  moved  from  809  Couch  Building 
to  722  Spalding  Building. 


Ashton  \'alve  Co. — J.  W.  Motherell,  assistant  to  the  vice-president  of  the 
.Ashton  Valve  Co.,  Boston,  Mass.,  has  been  appointed  vice-president  and 
manager  of  the  railway  department. 


S.  Severance  Mfg.  Co. — S.  Severance,  who  has  been  President  and 
.Manager  of  the  S.  Severance  Manufacturing  Company  since  its  formation, 
severed  his  connection  with   that  company  on   September   1st. 


Prentiss  Tool  &  Supply  Co. — .Announcement  is  made  by  this  company, 
of  New  York,  N.  Y.,  of  the  removal  of  its  office  and  salesroom  from  US- 
Liberty  Street  to  the  Singer  Building,   149  Broadway,   New  York. 


Dearborn  Drug  and  Chemical  Works. — Thomas  II.  Platt,  who  is  well 
known  to  the  engineers  of  New  York,  is  now  associated  with  the  above 
company  and  will  make  his  headquarters  at  the  Eastern  office,  299  Broadway, 
New  York.      Mr.   Plait's  territory  will  comprise  Greater  New  York. 


Homestead  X'alve  Mfg.  Co. — Announcement  is  made  by  this  company, 
of  Pittsburg,  Pa.,  of  the  appointment  as  agents  in  Scranton  and  vicinity  of 
Charles  P.  Scott  &  Company  of  119  Franklin  avenue,  that  city,  who  will  be 
ready  to  supply  the  trade  at  all  times. 


Best  Manufacturing  Co. — Benjamin  T.  Delafield,  who  formerly  repre- 
sented the  Lunkenheimer  Company  for  a  number  of  years  in  the  St.  Louis 
and  Kansas  City  territory,  has  become  connected  with  the  Best  Manufac- 
turing Company  of  Pittsburgh,  Pa.,  to  handle  their  line  of  valves,  fittings, 
flanges,  pipe  bends,  fabricated  pipe  and  other  power  plant  material  in  the 
same  territory.      He   will  make  his  headquarters  in   Kansas  City. 


American  Locomotive  Co. — The  tenth  annual  report  of  this  company 
for  the  fiscal  year  ending  June  30th  shows  that  the  gross  earnings  for  the 
year,  $40,649,385,  were  $8,445,993  greater  than  the  preceding  year  and  over 
twice  as  large  as  the  year  1908-9.  The  surplus,  after  a  charge  for  depre- 
ciation on  all  classes  of  property  of  $1,056,417  and  the  payment  of  the 
preferred  dividend,  was  $1,815,561,  as  compared  with  $334,758  in  the  pre-- 
ceding  year. 
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The  Speed  and  Acceleration  Problem 


By  G.  E. 

I 

NG    THE    CHARACTERISTU"    tTRVKS    OF    AN     EXISTlXi;    ("R     PROPnSKIt    I.niOMoTlVK.    A     MKTIIOI)    oK 
ACCURATELY    DETERMlNlNc;   THE   SPEED    AND    TIME    WHICH    IT    WILL    GIVE    WITH    ANY    AS- 
SUMED    TRAIN     FOR    ANY     PARTICULAR     SECTION     OF     AN     EXISTING     OR     PRO 
POSED    ROAD.     IS     DEMONSTKATED    IN    THIS    AkiICLE. 


The  necessity  occasionally  arises  for  estimating  the  time  in 
which  a  proposed  motive  power  not  yet  built,  or  to  he  altered, 
can  pass  over  an  existing  road  or  a  proposed  line.  This  would 
be  very  simple  if  the  tractive  effort  of  the  locomotive  ^r  inntor 
car  and  the  resistance  of  th©  train  were  constant  at  all  speeds. 
and  the  methods  which  appear  to  have  heretofore  been  used  for 
this  kind  of  work  are  based  on  the  assumption  of  a  constant 
difference  between  the  tractive  force  and  the  resistance  ilirough 
the  whole  range,  or  through  part  of  the  range,  of  speed  varia- 
tion. 

.Actually  this  difference,  or  unbalanced  tractive  effort,  de- 
creases as  the  speed  increases,  and  becomes  zero  if  the  train 
reaches  the  "balancing  speed,"  or  the  velocity  at  which  the  trac- 
tive eff'ort  just  equals  the  resistance.  If,  now.  the  Icni^tli  of 
track  under  a  given  condition  oi  grade  is  sutticient  to  enable 
ilie  train  practically  to  reach  the  balancing  speed,  a  superficial 
viiw  would  suggest  that  correct  re>ults  cnild  Ite  ubtaiiitd  by  tak- 
ing half  the  initial  unbalanced  tractive  eff'ort  as  the  average 
accelerating  force,  and  substituting  it  in  the  well-known  for- 
mulas: 
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the  accelerating  force. 

the  mass  of  the   train. 

the  acceleration  in  feet  per  second  per  second. 

the  weight  of  the  train  in  pounds. 

the  acceleration   due   to  gravity   =   3J.16   ft.   per 

second   per   second, 
the  velocity  in  feet  per  second. 
the  time  in   seconds, 
the  distance  in  feet. 


But,  since  the  unbalanced  tractive  effort  at  the  start  is  much 
larger  than  assumed,  the  speed  increases  very  rapidly  at  first 
and  very  slowly  when  the  balancing  speed  is  approached,  with 
the  result  that  the  average  speed  is  much  greater  than  it  would 
be  under  the  conditions  substituted  for  the  real  ones.  Conse- 
quently, the  distance  traveled  will  not  be  even  approximately 
correct.  A  closer  approximation  can  be  made  by  successive  cal- 
culations for  short  intervals  of  time.  For  example,  if  intervals 
of  live  seconds  are  chosen,  the  velocity  anc^  distance  during  the 
first  interval   from  the  start  are  calculated   from  equations   (3) 


and  (4;  re-peetively.  I  hen  tlie  unbalanced  tractive  effort  at  the 
velocity  jii>t  found,  is  used  for  /  in  c(|uation  (3)  to  find  a  new 
velocity  to  lie  added  to  that  acquired  in  tlic  first  interval.  The 
distance  traveled  in  tlie  second  interval  is 
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in  which 
per  second 


i-  tile  «peed  at  the  iiegiiining  of  the  interval,  in  feet 
The  proces>  i^  then  carried  out  for  a  third  inter- 
val, and  so  on,  1  liere  are  variou?  inoditications  of  these  meth- 
ods, some  So  erroneous  as  to  be  useless,  and  others  in  which  a 
degree  of  approxiniaiion  is  reached  through  a  method  too  labo- 
rious for  an  e\ten~ive  ~tii<ly,  liut  tiie  preceding  are  believed  to 
be  typical. 

.\  siinpie  and  11  ivel  iii<tlioil  lias  recently  been  devised  for  this 
kird  of  work.  u'liiCii  li'.e  writer  I;";ks  will  !ic  <■{  intere-t.     While 
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Some  will  brand  it  as  "tlieoretical,"  and  would  prefer  to  build 
the  motive  jiower  an<l  the  vo^d  first  and  to  tell  afterward  what 
time  can  l)e  made,  ilie  lutsiness  man  wants  to  know  what  the 
resuhs  will  lie  before  expenditure  is  made.  When,  therefore, 
orders  are  received  that  such  an  estimate  is  to  be  submitted, 
tnerc  is  a  very  practical  phase  to  any  method  that  enables  it  to 
be  ma<Ie  with  a  good  degree  of  accuracy  and  at  a  reasonable 
cost.  While  the  <lata  should  he  determined  with  the  utmost 
care,  the  actual  work  is  little  else  than  planimetry  and  plotting. 
First  the  tractive  effort  and  the  train  resistance  are  plotted  as 
shown  in  Fig.  i.  Much  has  been  printed  in  the  technical  papers^ 
in  books,  and  in  the  proceedings  of  the  engineering  societies  on 
tractive  effort  and  train  resistance,  and  the  engineer  should 
satisfy  himself  through  such  sources  and  his  own  experience 
as  to  the  correctness  of  these  curves,  for  the  reliability  of  the 
whole   work   depends  upon   them.     It   may  be  necessary  to  plot 


421  (November) 


Mi 


HMaaMM 


\ 


422 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


XOVEM 


1911. 


resistances  for  other  grades  as  well  as  those  shown.  The  curve 
of  accelerating  force,  or  unbalanced  tractive  effort,  is,  of  course, 
plotted  by  taking  differences  between  the  total  tractive  effort 
and  the  resistance :  for  example,  at  50  miles  per  hour  the  trac- 
tive effort  is  10,600  lbs.,  tlie  resistance  on  the  0.2  per  cent,  grade 
IS  8.900  lbs.,  .nnd  the  unbalanced  tractive  effort  is  1.700  lbs.     For 
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FIG.   2. 


any  grade  the  tractive  effort  and  resistance  curves  cross  at  the 
balancing  speed,  and  the  curve  of  unbalanced  tractive  effort 
crosses  the  zero  line  at  the  same  speed. 

I            w 
In  Fig.  2  are  plotted  values  of  —  or  (see  equation  i), 

a  g  f 

the  value  of  /  being  taken  from  Fig.  i  for  each  speed  plotied. 
Since  the  accelerating  force  is  not  absorbed  in  the  linear  accel- 
eration alone,  but  must  alter  the  angular  velocity  of  the  wheels 
and  axles,  an  allowance  for  this  extra  effort  must  be  made.   This 


can  he  done  by  adding  to  the  weight  of  the  train  the  values  of 
for   all    the    rotating   parts,    which    may    be    expressed    a» 


r0l^ 


-,  I  being  the  moment  of  inertia  and  r  .t^e^^H^  of  the 

tread  of  the  wheel.     /  is,  of  course,  equal  to     Mjr-^t  where  w 

9 
is  the  weight  of  an  elementary  particle  of  the  wheel  and  q  iti 
distance  from  the  center.     The  allowance  for  the  rotating  parts 
may  be  expected  to  lie  between  2  per  cent,  and  8  per  cent,  of  the 
total  weight. 

Under  favorable  circumstances  a  train  may  reach  a  given 
grade  at  a  speed  higher  than  the  balancing  speed.  It  will  then 
be  retarded,  and  the  acceleration  as  well  as  its  reciprocal  will 
have  negative  values.  The  curves  at  the  right-hand  side  of 
Fig.  2  should  strictly,  therefore,  be  inverted  and  placed  below 
the  zero  line,  so  that  the  complete  curve  for  any  grade  passes 
from  the  positive  to  the  negative  values  through  the  infinile 
value  at  the  balancing  speed.  The  curves  are  all  plotted  above 
the  zero  line,  however,  on  account  of  the  convenience  of  the 
small  diagram. 

Now  let  dv  represent  the  small  increase  in  velocity  from  E 
to  B  ( Fig.  2 ) .  and  let  dA  represent  the  area  of  the  small  strip 
B  C  D  E. 


dA  = 


But   (equation  2)   a  =: 
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dv  (nearly). 


and  a,  being  the  rate  of  change 


dv 

of  speed  with  reference  to  the  time,   is  equal  to  — ,  in  which 

dt 
dt   is  the  short  interval   of  time  in  which   the   speed   increases 

I 
from   E   to  B.     Then  dA    =   —  dv   —   dt.     That  is,  the  area 

a 
B  C  D  E  is  equal  to  the  time  required  for  the  velocity  to  in- 
crease from  E  to  B,  and  the  whole  area  B  C  G  F  must  equal 
the  time  required  to  reach  the  speed  indicated  at  B  from  the 
start.  This  principle  is  applied  in  plotting  the  velocity-time 
curves  of  Fig.  3.  For  example,  the  time  to  plot  horizontally  at 
the  height  of  the  speed  of  30  feet  per  second  is  equal  to  the 
area  under  the  acceleration-reciprocal  curve  of  Fig.  2  between 
the  zero  and  30  ordinates  and  that  for  the  speed  of  50  feet  per 
second  is  similarly  obtained  from  the  area  between  the  zero 
and  5,0  drdinates.  The  planimeter  should,  of  course,  be  ad- 
justed to  the  scales  and  units  of  measurement  adopted,  or  the 
results  siiould  be  multiplied  by  the  proper  factor.  For  the  re- 
tartied  velocity,  in  this  case  plotted  from  that  of  100  feet  per 
second,  areas  are  measured  to  the  left  from  the  100  feet  per 
second  ordinate  The  problem  of  the  momentum  grade  is  an 
extreme  case  of  retarded  velocity.  These  speed  curves  should 
approach  indefinitely  the  balancing  speed  indicated  in  Fig.  1. 

Since  the  distance  traveled  in  a  short  interval,  dt,  is  equal  to 
vdt,  it  follows  that  the  total  distance  traveled  in  a  given  time 
is  equal  to  the  area  under  the  velocity-time  curve  of  Fig.  3.  By 
measuring  these  areas,  therefore,  distances  are  found  at  which 
both  the  time  and  the  speed  can  be  plotted  as  in  Fig.  4.  The 
speed-distance  curves  should  approach  the  balancing  speed  in- 
definitely, and  the  time-distance  curves  should  approach  indefi- 
nitely the  condition  of  being  straight  lines  parallel  to  the  in- 
clined straight  lines  representing  the  time-distance  relation  if 
the  train  had  been  traveling  all  the  time  at  its  balancing  speed. 
The  vertical  distance  between  these  lines  represents  the  time  lost 
in  accelerating.  For  example,  if  the  train  passes  a  given  point 
on  a  0.2  per  cent,  grade  at  its  balancing  speed,  about  54  miles 
per  hour,  it  will  reach  a  point  seven  miles  beyond  in  7.8  min- 
utes.    But  if  it  is  started   from  a  ttand-stiU  it  would  require 
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Subscript  "1"  and  dotted  lines  indicate  0.2  per  cent,   favoring  grades. 

Subscript  "t"  and  full  lines  indicate  level  track. 

Subscript  "3"  and  broken  lines  indicate  0.2  per  cent,  opposing  grade. 

Curves  A  show  speeds  from  start. 

Lines  B  show  balancing  speeds. 

Carves  C  show  speeds  from  100  ft.   per  sec,  or  68  miles  per  hour. 


Curves  D  show  distances  from  start. 
Lines  £  show  distances  at  balancing  speed. 

Curves  F  show   distances  from   a  speed  of  100   ft.   per  second  or  OS  miles 
per  hour. 

Curves   G  show   speeds   with   brake   applied. 
Curves  H  show   distances   with   brake   applied. 
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DiaUace,  MilM 
FIG.    5 


about  9.6  minutes  to  travel  those  seven  miles,  and  1.8  minute 
would   have   been   lost. 

The  speed  and  distance  curves  for  the  brake  can  be  found  in 
the  same  way,  but  the  deceleration  for  the  brake  is  so  much 
nearer  constant,  and  tfie  time  when  the  brake  is  applied  is  so 
short,  that  the  formulas  (3)  and  (4)  can  be  used  without  seri- 
ous error. 

The  final  result  is  to  be  exhibited  in  such  a  diagram  as  Fig.  5, 


in  which  the  same  scales  for  time,  speed  and  distance  are  adopt- 
ed as  in  Fig.  4.  The  grades  are  compensated,  and  the  profile 
laid  off  on  tracing  cloth.  It  is  assumed  thai  the  speed  during 
the  latter  half  of  the  third  mile  is  to  be  limited  to  15  miles 
per  hour  on  account  of  operating  conditions.  The  track  starts 
with  a  0.16  per  cent,  grade.  The  tracing  cloth  being  placed  on 
Fig.  4  so  that  H  and  K  coincide,  the  time  curve  H  I  and  the 
speed  curve  H  J  ire  drawn,   interpolating  between    the  carve* 
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for  level  track  and  for  0.2  per  cent,  in  I-ig.  4.  The  cloth  is  then 
moved  horizontally  until  /  falls  on  the  speed  curve  for  level 
track,  and  /  L  is  traced.  Then  the  cloth  is  moved  vertically 
until  /  falls  on  the  distance  curve  for  level  track,  and  /  M  is 
drawn.  .V  O  is  drawn  at  15  miles  per  hour,  and  .V  is  placed  so 
that  it  falls  on  the  brake  curve.  L  .V  is  then  drawn  to  meet 
the  previously  drawn  .si)eed  curve,  and  the  cloth  moved  ver- 
tically   until    M    falls    on    tlie    distance    curve    fo"    the    brake. 


when  M  P  is  drawn.  The  remainder  is  traced  in  a  similar  way. 
Although  the  explanation  of  the  method  is  somewhat  tedious, 
the  actual  work  is  much  simpler  than  accurate  calculations.  The 
use  of  curves  makes  it  unnecessary  to  plot  so  many  points  as 
would  have  to  be  calculated,  and  the  relations  of  the  curves 
are  so  apparent  that  an  error  would  be  ^^ckly  discovered. 
Moreover,  the  diagram  of  Fig.  4  having  onC^.heep  made,  can 
l>e  applied  to  any  number  of  miles  of  the  frnzl-^^^g^j^iAgnm. 


%  < 


Superheater  Locomotives  2-8-2  Type 


GREAT    NORTHERN     R.MLW.VY. 


TWENTY    LOCOMOTIVES    RECENTLY    DELIVERED    BY     THE    BALDWIN    LOCOMOTIVE    WORKS.    WHICH    HAVE 
BEEN  PL'T  IN  SERVICE  0.\  THE  GREAT  NORTHERN  RAILWAY,    ARE    AMONG    THE    MOST    POWERFUL 
OF  THE   SIMPLE   LOCO.MOTU^^S  ON   OCR  RECORD.   I'.EING  PK.XCTICALLY   EQUIVALENT 
TO  THE  M.VLLETS  WHICH  THAT   CO.MPANV   HAS  IN  ROAD  SERVICE. 


As  our  readers  are  well  awari.-,  the  past  year  has  shown  a 
great  revival  of  interest  and  a  very  general  development  of  the 
2-8-2  or  Mikado  type  locomotives  for  freight  service.  This  de- 
sign has  been  continually  enlarged  and  improved,  greatly  sur- 
passing anything  which  was  considered  possible  when  it  was 
pfactically  abandoned  four  or  live  ytars  ago  in:iil  it  row  ■  ecu- 
pies  a  position  which,  until  a  comparatively  recent  period,  it 
was   believed   could   be   covered  only   by   the    Mallet   type.     The 


June,    1907,   issue   of   this    journal.     They   were   not    i":tted    with 
superheaters,   although    a    later   order   of   the   2-6-8-0  type,   c-n 
siderably  larger  in  size,  were  equipped  with  Emerson  superiica:- 
i.r>  and  also  feed  water  heaters. 

In  accordance  with  the  Great  Northern  Railway  Company's 
practice,  the  boiler  is  of  the  Belpaire  type  and  has  both  tiie 
crown  sheet  and  outside  roof  sheets  slightly  arched.  The  water 
spaces-  at  the  mud  ring  are  5  in.  in  width,  increasing  to  6Ji  in. 
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reason   for  thi>   renewed  lease  of  life   will  be-   found  principally 
in  the  success  of  the  high  degree  •superheater  which  has  so  great- 
ly   increased    boiler     capacity    as    to    permit    a    l)oikr    of    suf- 
ficient   capacity    per    unit    of    weight    to    be    mounted    on    four 
coupled    drivers    without    exceeding    n    sale    axle    load,    and    en- 
able the  locomotive  to  deliver  a  very  high  ratio  of  its  maximum 
tractive    effort    at    moderately    high    speeds.      In    the    September 
issue,  on  page  346,   will  be  found  a  discussion  of  the  compara- 
tive  merits  of   the   consolidation   and   the   Mikado   type   locomo- 
tive,  wherein   it   is   pointed   out   that    while   the   maximum   theo- 
retical tractive   effort  of  the   Mikado   could   be   attained  by  the 
consolidated  type,  it  is  the  sustained  high  tractive  effort  at  liigli 
speed,  which  means  boiler  capacity,  that  is  assured  by  the  former. 
On   the    locomotives    illustrated   herewith,    a   boiler    82   in.    in 
diameter  at  the  front  ring  and  89  in.   maximum  diameter,  hav- 
ing 21   ft.  .flues,  and  a  grate  area  of  78.2  sq.  ft.,  has  been  ap- 
plied.     It    is    fitted   with   an    Emerson    high    degree    superheater 
having  1,060  sq.  ft.  of  heating  surface  and  the  pressure  has  been- 
reduced  to  170  lbs.     This  boiler  is  of  practically  equivalent  size, 
but  is  of  greater  capacity  than  the  one  applied  to  the  2-6-6-2  type 
kKomotives,  of  which  there  are  45  in  service  on  this  road.    These 
locoiDOtivcs  were  illustrated  and  described  on  page  -.213  of  the 


at  the  sides  and  SVa  in.  in  the  back  water  kg.  In  one  of  ti.e 
illustrations  will  be  seen  the  arrangement  and  location  rf  t^f— . 
5'/  in.,  tubes  enclosing  the  -uperheater  element-,  there  beni;; 
thirty  of  them.  It  will  be  remembered  that  the  Emerson  super 
heater  employs  headers  somewhat  similar  in  shape  and  location 
to  the  ordinary  steam  pipes.  .\n  improvement  has  been  made  in 
this  application,  in  that  the  saturated  and  superheated  steam 
chambers  are  in  separate  castings,  which  are  bolted  together, 
leaving  an  air  space  between.  The  boh  holes  are  sufticicntiy 
large  to  permit  of  movement  due  to  the  diiTereut  ratios  of  ex 
pansion  of  the  two  sections.  These  headers  connect  to  the  steam 
passages  in  the  saddle  in  the  usual  manner,  but  a  5^^  in.  pipe 
connects  the  two  passages  below  the  header  connection,  thus 
permitting  the  equalization  of  pressure  and  allowiu!';  each  cylin- 
der to  draw  on  both  superheater  sections  for  its  supply.  The 
cylmders  are  28  in.  x  32  in.,  the  walls  being  made  thick  enouph 
to  permit  boring  to  29  in.  in  diameter  if  desired.  These  cybn 
ders  are  somewhat  larger  than  the  ones  applied  to  the  Illinois 
Central  Mikado  type,  ilhistrated  in  the  September  issue,-  but  in 
Other  respects  the  two  designs  are  very  similar.  The  Illinoi? 
Centra!  engine  having  the  Schmidt  superheater  of  practically 
the  same  size  is  the  Emerson  applied  here. 

A  novelty  is  found  in  this  design  in  connection  with  the  as! 
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IXEVATION     AND     SECTIONS    OK     MIKADO    TYPE     LOCOMOTIVE    ON    THE   GREAT    NORTHERN    RV. 


pan,  which  has  six  hoppers,  all  arranged  to  discharge  outside  the 
rail.  The  lower  section  of  each  of  the  hoppers  is  formed  of  cast 
iron  plates  and  provided  with  a  hinged  door,  the  two  forward 
ones  being  operated  together  from  one  gear,  all  operation  being 
by  hand.  Details  of  this  construction  are  clearly  shown  in  the 
illustration.  While  this  ash  pan  probably  does  not  have  any 
greater  capacity  than  one  discharging  between  the  rails,  it  very 
completely  fulfils  the  requirements  of  the  ash  pan  law,  as  under 


Ik 


DETAIL    OF    EMERSON    SUPERHEATER    HEADER. 


no  conceivable  circumstances  would  a  man  have  to  get  under- 
neath the  engine  in  cleaning  it.  It  will  be  noted,  however,  that 
cinder  pits  having  one  rail  on  the  outer  wall  of  the  pit  would 
not  be  suitable   for  use  with  this  pan. 

In  other  particulars  there  is  little  of  novelty  in  connection 
with  the  details  of  the  design.  It  will  be  noted  that  the  front 
frames  are  integral  with  the  main  frames,  the  slab  being  5  in. 
in  widih  and   11    in.  deep.     The  driving  boxes  are  of  cast  steel 

faced  with  babbitt,  the  wheels  have 
no  hub  liners.  The  side  rods  are 
rectangular  in  section  and  castle 
nuts  are  used  throughout  all  the  mo- 
tion work.  It  will  be  noted  that  the 
throttle  rigging  is  outside  of  the 
boiler,  the  lever  being  in  a  vertical 
position  on  the  back  head  and  con- 
necting to  an  arm  on  the  horizontal 
shaft  projecting  out  through  a  stuff- 
ing box  in  the  side  of  the  dome. 

The  tender  is  designed  m  accord- 
ance with  the  Great  Xorthi-rn  stand- 
ards and  has  equalized  pedestal 
trucks  and  12  in.  steel  channel  frame 
placed  unu-ually  low.  This  lower 
center  of  gravity  has  been  obtained 
principally  ijy  a  special  design  cast 
steel  truck  bolster.  In  the  coal  space, 
a  coal  pushtr  arrangement  has  been 
provided,  the  general  features  of 
which  are  shown  in  one  of  the  illus- 
trations. This  consists  of  a  hopper 
of  a  shape  and  size  to  closely  fit  the 
space  in  the  tender  from  the  bottom 
of  the  slope  sheet  backward,  being 
hinged  at  the  forward  bottom  end, 
but   not  otherwise   connected   to   the 
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BELPAIR    BOILER    OX    GREAT    X(JRTHEKN    2-8-2    TYPE    LOCOMOTIVES. 


tender.  Xear  the  back  end  of  this  hopper  and  on  the  center 
line  there  is  a  cast  iron  cyhnder,  extending  vertically  through 
the  water  space,  in  which  tliere  is  a  trunk  piston  with  a  con- 
necting rod  secured  underneath  the  coal  hopper.  A  i'4  in.  steam 
pipe  connects  to  the  bottom  of  this  cylinder,  and  when  steam  is 
admitted,  the  whole  hopper  is  lifted,  swinging  around  the  hinges 
at  the  forward  end,  and  the  coal  slides  forward,  the  amount  of 
the  lift,  of  course,  depending  upon  the  length  of  time  the  steam 
pressure  is  supplied.     In  tliis  inaniuT.  all  tlic  coal  in  tlie  space  is 


RATIOS. 

Weight  on  drivers  -r-  tractive  effort 8.83 

Total   weight  -i-  tractive   effort 4.98 

Tractive  effort  X  diam.  drivers  -4-  heating  surface* 572.00 

Total  heating  surface*  -4-  grate  area 81.00 

Weight  on  drivers  -r-  total  heating  surface* 34.70 

Total  weight  -r-  total   heating  surface* 46.40 

Volume    both    cylinders,    cu.    ft 22.80 

Total  heating  surface*   -~  vol.  cylinders 278.00 

Grate   area   —  vol.    cylinders 3.44 

CYLINDERS. 

Kind     Simple 

Diameter    and    stroke - 28  x  32  in. 


SI-X-HOPPER    ASH    PAN    OF    NEW    DESICJN. 


brought  to  a  convenient  location  for  the  fireman  without  extra 
labor  on  his  part. 

The  general  dimensions,  weights  and  ratios  of  these  locomo- 
tives are  given  in  the  following  table : 

GENERAL     DATA. 

Gauge 4  ft.   8V4   in. 

Service    Freight 

Fuel Bit.     Coal 

Tractive     effort     57,500   ibs. 

Weight   in   working  order,   estimated 287,000  lbs. 

Weight   on    drivers,    estimated 220.000  lbs. 

Weight  on  leading  truck,   estimated 27,000  lbs. 

Weight  on   trailing  truck,   estimated 40.000   lbs. 

Weight   of   engine   and    tender    in    working   order 435.000  lbs. 

Wheel  base,  driving  16  ft.   9  in. 

Wheel   base,   total    35   ft. 

Wheel  base,  engine   and  tender 68  ft.   2   in. 


VALVES. 

Kind      Piston 

Diameter     13  in. 

Greatest    travel    6  in. 

Outside  lap 1 J^   in. 

Inside  clearance    0  in. 

Lead    3-16  in. 

WHEELS 

Driving,  diameter  over  tires 63  in. 

Driving,    thickness   of   tires 3 54   in. 

Driving  journals,  main,  diameter  and  length 11  x  12  in. 

Driving  journals,   others,   diameter  and  length 10  x  12  in. 

Engine   truck   wheels,    diameter 33  in. 

Engine  truck,  journals 6  x  12  in. 

Trailing   truck    wheels,    diameter 42  ^  in. 

Trailing    truck,    journals 8  x  14  in. 

BOILER. 

Style    Belpair 

Working    pressure     170  lbs. 


Equivalent  heating  surface  =  6,310'  sq.  ft 
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Outside   diameter   of  first   ring 82  in. 

Firebox,    length    and    width 117  x  96  in. 

Firebox   plate,    thickness f^    x    ^    in. 

Firebox,    water    space 5   in. 

Tubes,  number  and  outside  diameter 30 — 554  in.;   326—2  in. 

Tubes,  length 21  ft. 

Heating   surface,    tubes 4,471  sq.  ft. 

Heating    surface,    firebox 249  sq.   ft. 

Heating    surface,    total 4,720  sq.  ft 


o 
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SECTION    OF    BOILER     SHOWING     .\RR.\XGE.MENT    OF    SL'PERHE.\TER 

TUBES. 


Superheater   heating    surface    1,060   sq.    ft. 

Grate    area    78.2  sq.  ft. 

Center    of    boiler    above    rail .^ .,....«..  .117    in. 

TENDER. 

Tank Fitted    with   coal    pusher 

Frame      Steel 

Wheels,    diameter 36  in. 

Journals,    diameter    and    length 5'/2  x  10  in. 

Water    capacity    8,000  gals. 

Coal    capacity    ■. 13  tons 


ELECTRIC  LOCOMOTIVES  FOR  PANAMA  CANAL 


These  unique  engines  for  which  it  is  understood  bids  have 
been  .asked  for  will  in  many  respects  become  the  greatest  novelty 
on  the  waterway.  Four  of  them  will  be  required  to  tow  a 
vessel  of  moderate  size,  two  ahead  (one  on  either  wall)  and  two 
trailing  behind  to  keep  the  vessel  in  the  middle  of  the  lock 
and  bring  it  to  a  stop  when  entirely  v/ithin  the  lock  chamber. 
Each  locomotive  will  consist  of  a  body  and  two  trucks,  the  body 
containing  a  motor-driven  windlass  for  hauling  in  or  paying  out 
the  tow  line  under  load  and  a  high-speed  motor-driven  attach- 
ment for  coiling  the  line  when  it  is  out  of  service.  The  wind- 
lass drum  will  be  fitted  with  a  friction  device  to  prevent  the 
load  on  the  tow  line  exceeding  25,000  lbs.  This  body  will  be 
supported  by  a  partly  flexible  connection  at  each  end  on  a  truck. 
The  two  trucks  will  be  identical,  each  containing  traction  mo- 
tors and  control  apparatus. 

When  towing  or  taking  the  inclines  between  tiie  locks,  which 
are  quite  steep,  the  locomotive  will  operate  as  a  rack-rail  tractor, 
being  propelled  by  the  traction  motors  driving  the  rack  pinions 


through  gearing.  These  rack  pinions  will  be  of  the  quill-con- 
struction type  and  mounted  on  the  back  axle  of  the  truck,  al- 
lowing the  truck  wheels  to  run  free.  The  towing  speed  will 
be  2  miles  per  hour.  In  returning,  except  on  the  inclines  be- 
tween the  lock  levels,  the  locomotive  will  travel  under  friction 
tractive  effort  at  about  5  miles  an  hour,  this  change  of  speed 
being  provided  for  by  throwing  in  jaw  clutches  connecting  the 
wheels  of  the  trucks  with  the  traction  motors.  The  motors 
are  required  to  have  brakes  able  to  stop  them  in  15  revolutions 
when  running  at  full  speed.  The  trucks  will  travel  on  a  5-ft. 
gauge  track;  the  inclines  between  lock  levels  have  a  grade  of 
I  on  2,  with  vertical  curves  of  100  ft.  radius,  and  the  horizontal 
curves  are  of  200  ft.  radius. 

The  motors  for  traction  purposes  are  required  to  have  a  iull- 
speed  torque  of  840  lbs.  at  i-ft.  radius  and  a  full-load  speed  of 
not  less  than  470  r.p.m.,  and  must  be  capable  of  developing  at 
least  75  per  cent,  greater  torque  for  a  period  of  i  minute.  The 
motor  for  the  windlass  must  have  a  full-speed  torque  of  120  lbs. 
at  i-ft.  radius  and  a  full-speed  load  of  660  r.p.m.,  and  be  capable 
of  exerting  50  per  cent,  greater  torque  for  i  minute.  The 
motor  for  coiling  the  cable  is  much  smaller.  All  of  them  are 
to  be  three-phase,  25-cycle,  induction  motors  of  the  rail- 
way or  mill  type.  Current  will  be  taken  from  a  conduit  con- 
taining two  conductors,  the  third  phase  being  carried  by  the 
two  track  rails. 


The  AmemCan'  Railway  Association. — The  fall  session  will 
be  held  at  the  Blackstone  Hotel,  Chicago,  III,  on  Wednesday, 
November  15,  at  11  a.  m.  Reports  will  be. presented  by  the  fol- 
lowing committees:  Executive  Committee;  Committee  on  Trans- 
portation ;  Committee  on  Maintenance ;  Committee  on  Relations 
between  Railroads;  Committee  on  the  Safe  Transportation  of 
Explosives  and  Other  Dangerous  Articles;  Committee  on  Elec- 
trical Working,  and  Committee  on  Nominations.  Three  mem- 
bers of  the  Committee  on  the  Safe  Transportation  of  Explo- 
sives and  Other  Dangerous  Articles,  two  members  of  the  Com- 


IS   Pipe 


CO.\L   PUSHER  ON    TENDER   OF    MIKADOS — G.    N.    RV  . 

mittee   on   Electrical    Working  and   two   members   of   the   Com- 
mittee on  Nominations  are  to  be  elected  at  this  meeting.  1 


In  Order  that  the  Entire  Baltimore  and  Ohio  system  may 
benefit  by  the  tests  and  experiments  made  on  fuel  coal  a  fuel 
bureau  has  been  organized  in  the  office  of  the  general  manager 
to  conduct  experiments  based  on  the  performance  of  all  classes 
of  locomotives  in  both  passenger  and  freight  service. 
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SOME  NEW  JIGS  AND  METHODS 


CHICAGO   &   NORTHWESTERN    RY. 


Supplementing  the  shop  devices  used  on  the  above  road,  which 
were  described  and  illustrated  in  the  preceding  issue  of  this 
journal,  those  commented  on  below  may  be  found  of  interest. 
It  will  be  noted  that  they  are  of  simple  design,  quite  inexpen- 


the  tapered  key  No.  2.  A  steel  forging  No.  3  rests  on  the  top 
side  of  the  bottom  gib,  and  is  so  blocked  up  that  the  round  boss 
on  the  end  comes  central  with  the  piston  rod  in  the  crosshead. 
To  disconnect  the  latter  parts  the  forging  should  first  be 
placed  as  above  indicated ;  the  special  wrist  pin  No.  i  applied 
and  afterwards  the  key,  when  lightly  tapped,  will  readily  back 
out  the  rod  without  damage  to  it  or  the  crosshead.  In  this 
connection  it  may  be  added  that  any  device  which  will  prevent 
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PISTON     ROD    REMOVER. 

sive  and  their  construction  indicates  thorough  efficiency  for  the  burring  or  scarring  these  parts  is  worthy  of  a  trial  as  they  are 

various  purposes   intended.  accorded  some  rather  rough  handling  on  not  a  few  roads  where 

Great  ingenuity  is  being  displayed  at  the  present  time  through-  the  piston  pulling  facilities  are  inadequate, 

out  the  country  generally  in   devices   for  the  removal  of  piston  1  he  jigs  and   tools   for  making  flue  expanders  were  designed 

rods    from    crosshcads,    and    accordingly    the    one    herein    illus-  by  machinist  Jensen,  of  the  Clinton,  Iowa,  shop  and  are  said  to 
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Spl.  Reamer,  9  Flutes. 


JIGS    FOR    MAKING    FLUE    l.XPAXDERS. 


trated   will   repay  examination  as  it   is  particularly  applicable  to  do   very   cheap   and   accurate    work.      The    first   operation   is   to 

alligator   crossheads    which   are   the   prevailing   type    at   present.  drill   and  taper  ream  a  piece  of  annealed   tool   steel   of  the  re- 

The  construction  embodies  an  old  wrist  pin,  planed  on  one  side  quired  diameter  and  length.     This  reamer  as  shown  is  to  ream 

as  shown  in   No.   i,  and  having  a  lengthwise  keyway  to  receive  the  tapered  hole.    This  piece  of  steel  is  slightly  rounded  on  both 
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ends  which  fits  the  concave  washers  on  the  mandrels  to  hold 
the  pieces  together  while  being  slit  in  the  machine,  as  shown  in 
the  second  operation.  After  the  piece  of  steel  is  slit  in  eight 
equal  pieces  they  are  placed  on  the  mandrel,  as  the  third  opera- 
tion  indicates,  and  turned  up  to  a  gauge   which  duplicates  the 


LOCOMOTIVE  FUEL  OIL  STATISTICS 


Xo  serious  attempts  were  made  in  the  United   States  toward 
using  petroleum  as  a  locomotive  fuel  until  the  Spindle  Top  field 


section.     The   drawing   is  quite  complete   in   detail   and   should      came  in,  when  the  Texas  roads  immediately  took  up  the  work 
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BELL    YOKE    REAMER. 


give  full   information  to  those  desiring  to  make  flue  e.\panciers 
this  way,  without  further  explanation. 

As  practically  all  locomotive  bells  are  now  rung  by  air,  and 
are  in  many  instances  constantly  in  use  over  the  division,  the 
wear  to  bell  yoke  pins  and  frame  bearings  is  excessive.  When 
renewals  are  required  the  bell  frame  in  the  majority  of  shops 
must  be  removed  from  the  boiler  to  a  drill  press  or  lathe  to  line 
up  the  pin  holes.  It  was  found  on  the  Chicago  and  North 
Western  that  this  procedure  was  expensive  and  not  always  satis- 
factory, so  one  of  its  ingenious  mechanics  has  designed  the 
hand  tools  herewith  illustrated  which  permit  the  work  to  be 
done  on  the  engine  in  a   few  minutes. 

The  arbor  is  made  of  tool  steel  and  is  turned  down  on  one 
end  to  receive  the  shell  reamers  which  vary  in  size  by  thirty- 
seconos  of  an  inch.  The  other  end  of  the  mandrel  is  squared  to 
fit  the  crank  or  wrench  to  turn  the  shell  reamer.  The  tapered 
cone  is  shown  in  position  on  the  arbor,  nnd  held  there  by  a  coil 
spring.  This  arrangement  ensures  that  this  end  of  the  arbor 
will  be  central  and  in  line  while  the  shell  reamer  is  at  work  on 
the  opposite  hole.  Conditions  are  simply  reversed  for  either 
side  of  the  yoke.  This  device  is  thought  of  very  highly  in  the 
Clinton  shop  as  a  great  labor  saver,  and  one  which  insures 
round   holes   in   perfect   line   with   one  another. 


UNIVERSITY  OF  ILLINOIS  STUDENTS 


Registration  at  the  University  of  Illinois  began  on  September 

18,  and  the  work  of  the  new  year  formally  started  on  the  21  St. 

The  total   enrollment  of   students  on   October   i    in  the  various 

departments  at  Champaign-Urbana  was  3,630.     Of  this  number, 

the  College  of  Engineering  is  credited  with  1,206,  distributed  as 

follows : 

Architecture  and  .Architectural  Engineering ;>.  t.i4.i.>'.  306 

Civil     Engineering .i.....:.  251 

Electrical    Engineering    290 

Mechanical    Engineering    275 

Mining    Engineering     » 21 

Municipal   and    Sanitary    Engineering 27 

Railway    Engineering 36 

ToUl     ..►.%.«..,. . . .     1.206 


of  adapting  locomotives  to  burn  crude  oil ;  the  development  of 
the  California  fields  bringing  the  railroads  of  the  Pacific  Coast 
states  into  line  as  oil  liurners.  I'he  consumption  of  fuel  oil  by 
the  railroads  of  the  United  States  with  the  mileage  figures  as 
follows:  ;-,  ;.  .::.v' .  j 


length  of 

Mileage  under 

Fuel  Oil. 


1  906 

1907 

190S 

1909 

1910 


Total   Mileage 

made  by  Oil 

Burning  Loco. 


,  13,573 
15,474 
17,676 


74,079,726 
64,279.509 
72,918,118 


Total 
Barrels 
Used. 
15,577,677 
18,855,00t 
16,869,070 
19,939.394 
*23,00O,0OO 


'Estimated. 

The  mileage  figures  for  1906  arc  not  obtainable,  and  those 
for  1910  are  not  yet  completed,  the  consumption  for  1910  being 
estimated  and  largely  predicted  on  the  increased  consumption  by 
the  railroads  of  California  oil  which,  for  1910  was  12,775,000 
barrels,  or'  3,000,000  barrels  more  than  was  used  in  1909.  Out  of 
77.697,368  barrels  of  petroleum  produced  in  California  in  1910,  a 
total  of  50,720,000  barrels  were  used  for  fuel  purposes,  oil  prac- 
tically displacing  coal  as  a  railroad,  steamship  and  manufacturing 
fuel  on  the  Pacific  Coast.    ■■,'<:   . 


H.\RD  Steel  're  Now  Cutwith  T*lain  I>iscs  of  tnild  steel  that 
are  revolved  at  high  speed.  IMic  discs  arc  of  boiler  plate  quality 
steel  and  about  ?4  i"-  thick.  They  are  revolved  at  about  a  speed 
of  20,000  ft.  a  minute.  It  is  said  that  one  of  the  discs  will  cut 
through  a  heavy  channel  section  of  hard  steel,  12  in.  by  6M  in., 
in  15  seconds.  The  disc  remains  cool  while  cutting  because  of 
its  large  surface  area  and  small  point  of  contact.  The  metal 
cut  also  remains  cool  for  a  similar  reason,  although  at  the  point 
of  contact  with  the  disc  the  temperature  is  very  high.  The  ex- 
planation of  this  apparently  wonderful  feat  of  cutting  steel  with 
a  smocth  disc  is  that  all  the  frictional  energy  of  the  disc  is  con- 
centrated on  an  extremely  small  area  of  contact,  and  the  cut- 
ting is  accomplished  apparently  by  local  fusion. 


Steel  Containing  Over  20  Per  Cent,  of  manganese  is  non- 
magnetic. A  non-magnetic  alloy  is  also  produced  by  alloying  17 
per  cent,  of  aluminum  with  iron. 


600  Ton  Reinforced  Concrete  Coaling  Station' 


BALTIMORE  AND  OHIO  RAILROAD. 


A  new   reinforced  concrete  coaling  station   having  a  storage      the  difficuhies  in  reinforcing  the  ends  of  trusses.     Great  care 


capacity  of  600  tons  and  a  hoisting  capacity  of  not  less  than 
125  tons  per  hour,  has  been  designed  and  built  by  the  Roberts 
and  Schaefer  Company,  Chicago,  for  the  Baltimore  and  Ohio 
R.  R.  Co..  at  Sir  Johns  Run.  W.  Va.  There  are  two  2V2  ton 
Holmen  balanced  hoisting  buckets  working  in  unison  and  trav- 


was  exercised  in  erecting  the  trusses  to  have  the  rods  in  the 
bottom  chords  tightly  stretched  before  the  concrete  was  placed 
in  order  to  prevent  cracks  in  the  beams  and  possible  deforma- 
tion of  trusses.  The  top  chords  are  designed  for  both  direct 
compression  and  flexure,  the  section  being  assumed  as  T-beams, 


cling  vertically  from  the  bottom  of  bucket  pit  to  the  top  of  the      as  the  floor  slab  undoubtedly  comes  into  play  to  resist  the  com- 
hoisting   tower   and    discharging   automatically   onto   the    chutes      bined  stress  above  the  neutral  axis.     The  shear  is  taken  up  by 


over  the  pocket.  The  pocket  is  arranged  to  deliver  coal  to  loco- 
motives on  four  tracks — two  under  and  one  on  each  side  of 
pocket.  The  general  layout  of  the  station  i»  illustrated  on  ac- 
companying illustrations. 

The  receiving  hopper  is  20  ft.  long  and  i.s  ft.  wide  and  built 
of  plain  concrete  with  well  rounded  valleys  and  corners,  the 
surface  being  finished  with  2  in.  cement.  The  track  stringers 
are  24  in.  Bethlehem  section  connected  with  15  in.  channel  sepa- 
rators and  the  rails  are  secured  to  the  girders  with  special  clips. 
In  front  of  the  receiving  Iiopper  are  openings  arranged  with 
2  Barrett  self -operating  revolving  feeders  to  control  the  flow 
of  coal  and  measure  the  quantity  delivered  to  the  Holmen  buck- 
ets, thereby  preventing  waste  of  coal  in  the  bucket  pit.  The  base 
of  rails  of  receiving  track  is  3  ft.  6  in.  above  that  of  coaling 
.tracks. 

Plain  concrete  mixed  in  proportion  of  i  :  3  :  5  is  also  used 
for  the  bucket  pit,  which  is  6  ft.  wide  and  as  long  as  the  receiv- 
ing hopper.  The  pit  and  the  hopper  arc  waterproofed  on  all 
sides  up  to    12  in.   from  -the   receiving  track. 

Under  the  pocket  the  main  coaling  tracks  are  13  ft.  apart 
while  the  outer  tracks  are  17  ft.  from  them  on  each  side,  in  the 
center  of  which  space  rise  the  2^/2  ft.  concrete  collision  walls. 
The  latter  are  8  ft.  high  above  the  coaling  tracks  and  go  down 
into  the  ground  3  ft.  Aside  from  the  top  and  bottom  there  is 
no  other   reinforcement  in   the  walls. 

On  the  collision  walls  are  erected  the  overhead  coal  pocket 
of  600  tons  capacity.  The  pocket  is  32  ft.  wide  across  the  tracks 
and  42  ft.  in  the  other  direction  ;tnd  reaches  a  height  of  47  ft. 
above  the  base  of  rails.  The  liead  room  under  it  is  21  ft.  6  in. 
while  the  clearance  on  each  side  of  tracks  is  7  ft.  3  in.  There 
are  four  sets  of  undercut  gates  with  lieavy  steel  counterbalanced 
hooded  aprons,  one  for  each  track,  so  arranged  by  counter  hop- 
pering  that  all  coal  in  the  pocket  will  be  available  with  a  mini- 
mum loss  of  space.  The  pocket  is  supported  by  seven  columns 
on  each  collision  wall,  the  five  inside  ones  being  16  in.  x  24  in. 
and  two  outside  ones  12  in.  x  24  in.  The  columns  are  reinforced 
with  iJ4  in.  rods,  stiflFened  with  occasional  use  of  hoops  made 
of  V^  in.  rods  and  designed  to  withstand  not  only  the  weight  of 
coal  and  concrete,  but  to  resist  40  lbs.  wind  pressure  on  the 
upper  structure.  The  floor  or  bottom  of  pocket  slopes  on  an 
angle  of  40  degrees  from  the  center  to  the  walls  over  the  col- 
umns and  is  built  in  one  continuous  slab  from  end  to  end,  which 
is  then  countcr-hoppered  toward  the  openings.  The  slabs  are 
9  in.  thick,  including  i  in.  sidewalk  finish,  reinforced  with  Y^,  in. 
rods,  the  end  of  which  are  bent  up  to  resist  negative  moment  at 
the  supports.  .Xdclitional  ro<ls  are  also  provifled  to  take  care 
of  shrinkage  and  temperature  strain.  Under  the  concrete  slabs 
and  between  each  two  opposite  columns  is  spanned  a  simple  tri- 
angular truss  with  a  hanger  in  the  center  and  apex  at  the  inter- 
section of  the  sloping  floors.  On  account  of  the  enormous  ten- 
sile stress  coming  onto  the  bottom  chord  of  the  truss,  the  method 
of  securing  the  ends  of  the  rods  to  the  columns  becomes  an  im- 
portant factor.  Also  the  fact  that  the  intersection  of  the  neutral 
axis  of  the  top  chord  with  the  center  line  of  the  bottom  chord 
is  about  2  ft.  away  from  the  center  of  the  column,  multiplied 


bent  up  rods  and  closely  spaced  stirrups,  as  well  as  by  the  con- 
crete itself. 

The  walls  are  divided  into  panels  by  means  of  pilasters,  one 
over  each  column  and  at  the  center  of  walls  across  the  tracks. 


•Description    prepared   by   H.    S.    Shimizu,    designing   engineer,    Roberts   & 
Schaefer  Co. 


REINFORCKD   C0.\LING   STATION    SERVING    FOUR    TR.\CKS. 

The  former  walls  are  6  in.  thick  and  the  latter  10  in.,  both 
straight  for  their  entire  height,  but  the  amount  of  reinforcing 
varies  with  the  depth  of  walls.  The  pilasters  are  in  turn  tied 
to  those  opposite  with  beams  across  the  inside  of  the  pocket. 
A  provision  is  also  made  here  to  take  care  of  the  negative 
moment,  temperature  and  shrinkage  strain. 

As  the  work  on  the  pocket  was  to  be  done  without  interfering 
with  the  traffic  on  the  main  tracks,  it  necessitated  construcing 
an  overhead  temporary  structure  to  support  the  trusses,  floors 
and  a  part  of  the  walls  and  the  forms.  In  order  to  accomplish 
this,  9  20-in.  I-beams  were  swung  across  the  tracks  just  below 
the  bottom  chords  of  trusses,  leaving  a  clearance  of  19  ft.  above 
the  rails. 

Concrete  mixed  in  proportion  of  i  :  2  :  4,  the  stones  small 
enough  to  pass  a  ^  in.  ring,  was  used  in  the  constniction  of  the 
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PRIZES  FOR  GOOD  TRACK 


Fifty- four  hundred  dollars  as  l)nzes  for 
maintaining  sections  of  track  in  the  best  con- 
dition during  the  past  year  have  been  awarded 
by  the  Pennsylvania  Railroad  to  supervisors 
and  assistant  supervisors.  General  Manager 
Long,  with  a  party  of  about  200  operating  of- 
ficers of  tlie  Pennsylvania  Railroad,  made  the 
annual  inspection,  and  the  prizes  were  award- 
ed upon  the  return  of  the  inspection  party  on 
October  4.  The  first  prize,  amounting  to  $800 
for  the  supervisor  and  $400  for  the  assistant, 
awarded  for  maintaining  the  best  section  of 
track  throughout  the  past  year,  was  presented 
to  C.  M.  Wisman,  supervisor,  and  William  F. 
Miller,  assistant  supervisor,  who  have  charge 
of  the  track  between  Tullytown,  Pa.,  and 
Deans,  N.  J.  v      ■; 

Among  the  methods  used  to  learn  the  exact 
condition  of  the  "line  and  surface"  of  the 
main  lines  was  to  place  glasses  of  water  on 
the  sills  of  windows  on  each  side  of  the  Spe- 
cial Inspection  car  at  the  end  of  a  running 
train.  Every  "spill"  of  water  occurring  on 
each  supervisor's  section  was  carefully  re- 
corded as  a  demerit.  There  was  also  a  ma- 
chine on  the  floor  of  the  car  which  recorded 
the  jolt^  of  the  train  from  side  to  side  and 
yp  and  down.  These  records  formed  the  basis 
on  which  the  cpmmittee  decided  the  prize 
awards.     •;;'  '■■:■:'":'--■■■■■  S-- 


pocket,   while  the  concrete   for  the  collision  walls  is   i    :   3    :   5 
mixture  same  as  the  other  part  of  the  foundation. 

As  is  shown  in  the  illustration,  the  hoisting  tower  is  7  ft.  6 
in.  by  18  ft.  8  in.  in  plan  and  80  ft.  high  above  the  receiving 
track.  It  is  built  with  substantial  structural  sections,  cross- 
braced  on  four  sides  as  well  as  on  the  inside  bents  and  rigid 
enough  to  withstand  the  strain  from  live  load  due  to  the  travel- 
ing buckets  and  40  lbs.  wind  pressure  on  the  exposed  surfaces. 
The  canopy  over  tlie  pocket  and  the  bridge 
from  the  tower  arc  also  steel  framed  and  cov- 
ered like  the  upper  portion  of  tower,  with 
American  Ingot  Iron  on  the  walls  and  Carey's 
Magnesia  Composite  on  the  roofs  laid  on  i  in., 
roof  boards.  :  .  ! 

The  hoist  house  is  located  next  to  the  bucket 
tower  even  and  level  with  the  top  of  receiv- 
ing hopper.  It  is  built  with  reinforced  con- 
crete throughout  and  equipped  with  20  h.p. 
Ohio  gasoline  engine  with  Roberts  and 
Schaefer  Co.'s  standard  reversible  hoist,  a 
cooling  water  tank  and  service  stop  to  prevent 
overwinding  of  buckets. 

After  a  short  experience  with  this  coaling 
station,  the  B.  &  O.  R.  R.  Co.  awarded  a  con- 
tract to  the  Roberts  and  Schaefer  Co.  for 
three  duplicates  which  are  now  under  con- 
struction at  La  Paz  Junction,  Ind.,  Warwick 
Ohio,  and  Rowlesburg,  W.  Va. 


Ab.wdoned  Railro.\ds.— Records  for  1910  show  that  in  the 
United  States  there  are  81  abandoned  railroads.  From  18  the 
rails  have  been  removed,  and  34  .■re  described  as  "not  in  opera- 
tion" cr  "operation  suspended."  In  regard  to  the  first  class,  the 
franchises  seem  to  have  expired  by  disuse,  but  the  tracks  are  still 
in  evidence.  In  the  second  class,  the  companies  have  pulled  up 
stakes  and  quit.  In  the  third,  a  variety  of  causes  may  have  con- 
tributed to  the  stopping  of  wheels. 


Outline  of  Structure  above 


The  Largest  Cantilever  Crane  in  the 
world,  recently  made  j)y  a  British  firm  for  a 
Japanese  dockyard,  is  capable  of  dealing  with 
a  load  of  200  tons  at  a  radius  of  95  ft.  A  still 
larger  one  is  now  being  built  for  the  Japanese 
navy,  to  have  a  load  capacity  of  200  tons  at 
105  ft.  radius. 
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General  Ground  Plan. 
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A  new  reinforced  concrete  coalinjf  station  liaviii^'^  a  storage 
capc'icity  of  6t>o  tons  and  a  hoisting  capacity  <>f  not  less  tlian 
I-i5  tons  per  lionr.  lias  been  desijined  and  Imilt  by  tlic  Roberts 
ami  SchaoftT  Company,  Chicago,  f.ir  tlie  Ualtimore  and  Oiiio 
R.  R.  Co..  at  Sir  Ji)hn>  Run,  W.  \'a.  I'iure  are  tun  _»'..  t>>n 
Holnien  balanced  ln>i>tini;  ImcUets  working  in  unisDn  and  trav 
elmg  vertically  fnnij  tlie  bi>tt<>iii  .if  bucket  pit  to  liie  tn])  nf  tin- 
hoisting  toxvcr  and  discharging  aut'imatically  out.,  tbe  cluiio 
ovet  tlic  pocket.  The  pocket  is  arranged  to  deliver  coal  to  loc"- 
motive>  on  four  tracksrr-twi*  nnder  and  one  on  each  side  of 
pocket.  The  general  layout  of  the  station  is  illustrated  on  ac 
conipanying   illnstTation?v. 

lire  receiving  hopper  i>  -'o  ft.  long  atid  t;  ft.  wide  and  built 
of  plain  concrete  with  well  roumled  valleys  and  corners,  the 
surface  beinvt  ttni-lied  with  J  in.  cetneiit.  The  track  stringers 
arc  24  in.  Ilethlehein  section  coiuuctid  with  15  in.  channel  sepa- 
rators and  the  rails  are  secm-ed  to  the  giniers  with  special  clips. 
In  front  of  the  receiving  bopi»er  are  openings  arranged  with 
-'  I'.arrt  tt  self-operatiii|»  revolving  feeders  to  control  the  flow 
of  coal  .and  tneasnre  the  tpiantity  delivend  to  the  llohnen  buck- 
ets, thereby  luevcnting  waste  of  coal  in  the  bucket  pit.  The  ba«e 
of  rails  of  receiving  track  i-  .?  ft.  6  in.  alx.ve  that  of  coaling 
tracks. 

1  Main  concretr. mixed  ni  proportion  of  i  ,'3  ;  5  is  also  use<l 
for  the  bucket  pit.  which  is  6  ft.  wide  and  as  lotig  as  the  receiv- 
ing liopiK-r.  The  pit  and  the  ]io|)|)er  are  waterproofeil  on  all 
sides   lit*; . to  . i:#  ill. -frpn)  'I'le    receiving   track. 

I "^mler  the  pocket  the  main  coaling  tracks  are  13  ft.  apart 
while  the  outer  tracks  are  17  ft.  from  them  on  each  side,  in  the 
center  of  which  space  rtsc  the  .tlj  ft.  concrete  collision  walls 
The  latter  are  !>'  ft.  high  above  ihe-  oaliiiu  tr.icks  an.!  i...  d.)wii 
Uito  the  «ronnd'  .^  ft.  .Aside  from  tl-.e  t.ij>  :in<!  b  .tt.im  there  is 
no  other  retttforcenient    in    llu-   walls. 

On  the  follidoji  wall^  ,.m'"-.crec'e(l  the  overlitaii  cal  pocket 
of  Tkx*  tutts. 'tapaC'ty.  '  T ht  pocket  is  .?-'  fl  wi.lo  .•icr..ss  tlu-  tracks 
an<l  4.>  ft.  in  the  other  (lirect ion  ;ind  re.-iches  a  heiulit  of  47  ft. 
abme  the  base  of  raUs.  riie  i.ead  room  under  it  is  ji  ft.  6  in. 
WliiJ^'^  the:  VleaFawce  o"  eiith  .side  of  tr:u"ki4  is '  jr '  ft;-  3  in.  I  here 
^^re  f<a»r'.  sets  >Vf  mixicrciil  gates,  vvtth  heavy  steel  counterbalanced 
hooded  aprows,V»iyc-  for  each  track,  so  arr.inged  by  c.umter  Iiop- 
(n  riun-  thai  all  Coal  .in  tlie  f»ock»-t  will  be  a\ 'lilaiile  witii  ;t  iniiii- 
.«|.tim;  |ti.*f';yii.spa.ce.  rii^  pocket  !.s  supporte.l  by  seven  colunni- 
oh  each  cotlisiwii  wall,  the  five  inside  oires  being  \t\  in.  x  _'4  in. 
and  tvv.i  outside -.nics:  IJ  in.  .X  J4  in.  The  cohmms  are  reinforce.! 
wfj^h.  if  J;  in:  rtid«,v  stiffened  with  o  use  ..f  b.ops  made 

•pf-.?K  iiK  rods  .-rt»d  «iesigfu<l  to  withstand  not  only  the  weight  of 
coar  and  coijcretf.  but  to  resist  40  Ihs  wind  pressure  on  the 
upper  structure.  The  floor  fvr  bot1..ni  ..f  pocket  slopes  on  an 
aiigle  of  40dvgre«s  firiiijithe  ceuter  to  the  walls  ..vir  the  col- 
uihus  and  is  built  in  one  coivtinitons  vlab  fr..m  end  t..  iid,  which 
is  then  ci.uhter  lio]»pcred  toward  the  openiims.  The  slabs  are 
J  m.  thick,  including  1  Ui..,. sidewalk  tinish,  reinforced  with  ^^  in. 
r(Kls,  tlic  enil  (>fiA;hich  .'ij^beiUnp  to  resist  nigati\<  in..inent  at 
the  supports.  .\iMitional  r.tds-  are  al-n  provided  l.>  take  care 
of  shrinkage  .nnd  t\in|»yrature  strain.  I'ndi-r  the  concrete  slabs 
and  betwt'eit  each  two  Opposite  columns  i-  ^|ianneil  .1  ^im|)le  tri- 
auKular  tni-is  with  a  hanger  in  the  center  and  ape.\  at  the  inter- 
sect ion  of  the  sli)ping  fl<>ors.  On  account  of  the  en.)rmons  ten- 
sile .stress  x-oming  onto  the  bottom  chord  of  the  truss,  the  method 
of  .securing  the  ends  of  llie  r. .<]-  f..  tin-  cohunns  Inc. >nies  an  im- 
portant factor.  Also  the  fact  that  the  intersecti.m  of  the  tuiitral 
axis  .if  tlu-  t..|i  chord  with  the  center  line  of  tlie  b.itioin  clior.l 
is  about   J   ft.   away   from   the   cetitir  of   the  cohiinn.   nniltiplied 


ihe  (lil'liculties  in  reinforcing  the  ends  of  trusses.  Great  care 
was  exercised  in  erecting  the  trusses  t.>  have  the  rods  in  the 
bottom  ciior<ls  tightly  stretchc'I  before  tiie  c.mcrete  was  placed 
in  ordir  t.)  iire\ent  cracks  in  tlie  beams  ami  possible  deforma- 
tion ..f  trusses.  Tile  top  cli.irils  are  designed  f.ir  both  direct 
compression  and  tlexure,  the  section  being  assumed  as  T-beaiTiS, 
as  the  lloor  slab  uiid.>ubtedly  coiius  int..  play  to  resist  the  com 
bined  stress  abo\e  the  neutral  axis.  Tlie  sliear  is  taken  up  liy 
bent  up  ro<ls  and  closely  spaced  stirrups,  a-  well  .is  by  tlie  con- 
crete itself. 

The   wails  are  diviiled   int..  panels  |i\    means  ..f  jiilasiers.  one 
..\er  eacli  c dtimn   and  at   the  center  of   walls  across  tin-  tracks. 


^11  \l-oK<  H.    10  \M.V«. 


\lloN     sl.!<\  INt.    KtHK    ;iK.\l  K>. 


•I>es.i  i|iti.m    pi.  (),ii<-.|    li\     II     ."s     ."sliiiiii/ii     ijisi^'niii;;    eili-'itucr,    Rolitrts   & 
Siliri.f.  T    C. 


riie  i..rnur  walls  are  <•  m.  thick  am!  the  Latter  tb  in.,  both 
straii:ht  f..r  tiuir  entire  liei-^ht.  but  the  amount  ol  reinforcing 
\aru's  with  tlie  ilejith  ..f  w.ills.  Ihe  i.il.istt-rs  ;ire  in  turn  tie<l 
to  those  opposite  with  beams  across  the  iii~i.le  of  the  pocket. 
.\  ]iro\ision  is  .also  ma<le  lure  to  takt.-  care  of  the  negative 
moment.   tein|Hratin\-  ;ind   shrinkage   str;iiii. 

.\s  the  work  ..n  the  p. >cket  was  to  be  done  willunit  interfering 
with  the  traftic  on  the  m.iin  tracks,  it  necessitated  construcing 
an  overhead  temp.>rary  structure  to  snpp..rt  the  trus.ses,  floors 
.111.1  .1  part  .if  the  walls  ;ind  the  f.irms.  In  ..rder  to  accomplish 
this,  .f  join.  I-beams  were  swung  across  the  tracks  just  below 
ilie  bottom  chords  of  trusses,  leaving  a  clearance  of  ig  ft.  above 
the   rails.  \'''^'" 

Concrete  mixed  in  iiroporti.'P  of  i  :  _•  :  4,  the  Stones  small 
en.iutih  t.>  pass  a   '4  in.  riii'.:.  w.is  u<e.l  in  the  construction  of  the 
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ZVi  Ton  Holmen 
Bucket  in  Dump- 
ing Position. 


PRIZES  FOR  GOOD  TRACK 


i-^iity-iouT    Iiumlred    dollars    a*   priXCS    for 
niaiiuaiiiiiig  sections  of  track  in  the  best  con- 
dition (hirii!i>  tlie  past  yiar  have  been  awarded 
by  tire    i'cr.nsylvauia    Kaiiroad    to   supl•rvi^ors 
and   assistant    suiJcrvisors.     General  Manager 
Umii,  with  .1  party  of  about  JOo  <«perating  of- 
ficers of  tlic  Pennsylvania  Railroad,  made  the 
..'     annual  nispection,  and  the  prizes  were  award- 
■•  ;■ ;  etf  tipf >n  the  return  of  thi;  insiK'ct  ion  party  on 
;  ;    (')ctober  4.    The  first  prize,  amonntinR  to  $800 
■for  the  supervisor  and  §400  for  the  assistant, 
awarded  for  luaintaiiunfr  the  best  section  of 
..;  track  throujihouttliejia^  year,  was  presented 
'  ;.:,%o  C.  M.  Wisnian.  siipervisor.  atid  Williain  1'. 
,'.  .iMilJer,  assistant   sMpor\ isor.  who  have  chartie 
;'  %'I<>f ;  Itbe  ^tr^ek   tictwjeeii    Ttilhtow  »v,  Patv ;  and 
■■; :   ih!ttivfi,/S^'J-  ^;    '  ;:---.;'^^^   ■'■.''xf'--'-'^---^-^^-':\.r': 
AHiunji  thv  niethods  «std  vfo  Icatn  tlifc  iexart 
condition    of    tlic    ■■Hile   aiid    surface"    of    llic 
.     niaiii'  Imes  was'  to.  place  glSisS^s  of  w'ater  on 
,":;;  Ihc  sills  of  windows  oil  each  side  of  the  Si>e- 
cial  Jn-pection   car  at   the  end  of   a   running 
tniin.      Every   "spill"    01    Water   OccurriNt;   on 
each    supervisor's    section    was    carefully-  rc- 
Conled  as  a  demerit.     There  wa-  also  a  ma- 
chine on  the  llaor  pt^  the  car  which  recorded 
the  jcilts  «)f  -the  train  froin.  side  td -side  and 
up  and  down.    These  records  formed  the  basis 
(in    whidt    the;  cOininittee    diecided   the.  pfize 
■;::awards.  ■■:;■■■;       '"■'■:■  '       ;-•:' \- ■'  ■•  ' '  '"'■'''. 


pocket,   while  the  concrete   for  the  collision   walls  is)  I;   r^'i'::,  J;  ,.  "^Atf.vNwiXKD    RAtLKovns.'T-Records   f>»r   i<>TO   show    that    in   the 

mi.xtiirc  same  as  the  other  part  of  the  foundation/      '?   ,  "■     .--VvC  States  there  are  8r   abandoned  railroads.   From    18  the 

As  is  shown  in  tiie  ilhistraiion,  the  hoistittg  tower  i$  7  ff:V6      rails  have  been  removed,  and  .■?4;' re  ilescribed  as ''not  in  opera- 

in.  by  18  ft.  iS  in,  in  plan  and  8p  ft.  high  aboxc  the  feceiviug      tion"  or  "operation  suspended.'^    hv  regard  to  the  tirst  class,  the 

franchises  seem  to  have  expired  by  disuse,  bitf  the  tracks  are  still 
in  evidence.  In  the  second  c1;t>s,  the  companies  h:ive  pulled  up 
Stakes  and  quit,    In  tire  third,  a  variety  of  caifeeSiiiay  ha%^  coo- 


track.  It  is  built  with  subst.intial  structural  sections,  cross- 
bracc'l  on  four  sides  as  well  j-.s  on  the  inside  bents  and  rigid 
eiioui;!,  to  withstand  tlie  strain  from  live  load  due  to  the  travcl- 
inj?  buckets  am!  40  Uis.  wind  pressure  on  tlie  exposed  Swi" faces. 
The  caiiu])y  over  the  jiocket  and  ilie  bridi;e 
from  the  tower  are  al.>;o  steel  framed  ami  cov- 


tributod  t<>  the  stoppifig  of  v\-hcels. 


ered    like;  I  he-  upiK'r   poftioii   of   tower,  .\Vith 

.Aniericaji  Inittit  Iron  oti  the  wallsaiid  Carey's 
Maynesia  Coinppsite  on.  tlic  roofa  laid  on  i  in. 
roof  boards.  ■:'■■,■; ;':   ■\..''''-'-.  ■■.;■■•    ■■'.'■:":.-■   \:.''^'. :' 

1  lie  Iioist  house  is  Incatetl  next  to  the  bucket 
tower  even  and  level  with  the  top  of  receiv-, 
int"  hoi)iter.  It  is  built  with  reinforced  con- 
crete tliroui:liout  ail  1  crjuijiped  with  jo  h.\K 
Ohio  gasoline  eti^tne  with  Roberts  and 
Scliaet'er  Co!'s  standard  reversible  hoist,  a 
cooliiu;  water  tank  ;iiid  seT;Vice  stop „to  prevent 
X)vcrwindin^  of  buckets.  o;.i-> 'J.  "--;•-   "r' 

.After  a  sliort  experience  with  this  coaling 
station,  the  P..  &  <^.  R.  R.  Co.  awarded  a  con- 
tract to  the  Roberts  and  Schaefer  Co.  for 
three  duphcates  which  are  now  Under  con- 
struction ;it  I-a  Paz  Junction,  fnd.,  Warwick 
Ohio,  an<i  Row  lesburi?,  \\\  Vsu ,  :•  .  v    .  ^ 


Outline  of  Structure  above 


Cl    3 
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mm 


The  L.\rgest  Caxth.kvkr  Cr.vxe'  iii  the 
world,  recently  made  by  a  Rriti^h  firm  for  a 
JapaiRse  docky;ird.  is  c-ajiahle  of  dealiil.c  with 
a  load  of  200  tons  at  a  radius  of  03  ft.  A  still 
larger  one  is  now  being  built  for  the  Japanese 
navy,  to  have  a  load  capacity  of  200  tons  at 
105  ft.  radius. 


7: 


_j 


p 
«s: 

■"■£8 
B 


n 


.J 


_J 


;  !'■ 


C3 

o 


-32- 


2 

c 
:^ 

a 

1 


-ir- 


;i:- 


.-■■'.-si'     i-». 


General  Ground  Pl&n. ' 


A  Railway  Experimental  Station 


Has  the  locomotive  testing  plant  at  Purdue  University 
produced  any  results  of  value  to  the  railroads  at  large  since  its 
installation?  Have  such  results  from  the  Pennsylvania  Railroad 
locomotive  testing  plant,  as  have  been  published,  been  of  any 
value?  Are  the  results  from  the  braice  shoe  testing  machine, 
the  L'niversity  of  Illinois  dynamometer  car,  the  triple  valve  test- 
ing rack,  and  of  many  other  special  tests,  returns  of  which 
have  been  given  freely  to  all  who  have  need  of  them,  worth 
while?  H  so,  why  is  it  not  possible  to  carry  the  same  idea 
furtiier  and  obtain  equally  valuable  returns  along  other  lines? 
Some  of  the  universities,  of  course,  are  doing  this  in  a  small 
way,  but  their  facilities  will  never  permit  tliem  to  operate  on 
the  scale  that  should  be  attained.  The  best  results  can  prob- 
ably only  be  presented  by  an  experimental  station  wherein  all 
railroad  problems,  so  far  as  they  can  be  handled  in  a  properly 
equipped  laboratory  or  testing  station,  established  and  operated 
under  the  direction  of  all  the  railroad  companies  through  the 
American  Railway  Association  or  by  the  government  through 
the  Interstate  Commerce  Commission. 

In  the  October  issue  of  the  Engineering  Magazine,  Benj.  A. 
Franklin  discusses  at  some  length  what  he  calls  "An  efficiency 
experimental  station  for  the  railroads."  While  Mr.  Franklin's 
idea  is  the  establishment  of  such  a  station  principally  for  testing 
out  scientific  management  in  the  railroad  field,  it  seems  possible 
to  so  plan  a  station  along  the  lines  suggested  which  would  be 
of  equal  or  more  value  in  investigating  problems  that  are  not 
usually  associated  in  the  minds  of  most  people  with  scientific 
management,  although  probably  the  author  in  using  this  term 
includes  in  it  everything  which  tends  for  greater  efficiency,  be  it 
either  design,  material  or  operation. 

There  probably  is  no  one  held  of  activity  in  the  country  which 
is  constantly  engaged  in  experiments  equal  to  the  railroads. 
There  is  no  activity  which  is  so  quick  to  accept  new  suggestions 
and  give  them  a  fair  trial.  Beyond  doubt  there  is  no  business 
which  is  so  open  to  the  introduction  of  better  methods  that 
show  the  slightest  indication  of  becoming  eventually  profitable. 
Experiments,  however,  arc  always  costly  and  in  the  way  neces- 
sity compels  them  to  be  carried  out  on  most  roads,  they  are  con- 
siderably more  costly  than  would  be  the  case  under  more  favor- 
able surroundings.  In  a  great  majority  of  cases,  particularly 
in  the  smaller  things,  the  present  method  is  the  only  satisfactory 
one.  But.  on  the  other  iiand,  in  many  of  the  larger  features 
satisfactory  conclusions  arc  almost  impossible  because  of  the 
many  uncontrollable  affecting  conditions,  and  it  is  tiiese  prob- 
lems which,  because  of  the  jirobability  of  doubtful  conclusions 
and  the  knowledge  of  the  enormous  expense  involved,  most  of 
the  railroad  companies  hesitate  to  undertake ;  that  the  co-opera- 
tion scheme  suggested  seems  best  suited  to  solve.  Scientific 
management  in  its  narrow  meaning  is,  of  course,  one  of  the  most 
important  of  these  and  in  its  broad  meaning  includes  many  of 
them. 

We  give  below  abstracts  from  Mr.  Franklin's  article  which 
make  clear  the  nature  of  his  suggestion,  and  also  criticisms  of 
the  plan  by  several  more  prominent  operating  officials  and  others 
which  were  published  with  it : 

Investigations  and  experiments  cost  moncv.  Attainment  c')sts 
much  money.  If  every  railroad  is  to  make  the  investigation  and 
experiment  separately,  startin^  witli  no  data  and  no  experience, 
the  attainments  will  necessarily  be  varied.  Some  will  record 
failures.  Many  will  not  start  until  others  have  finished.  Many 
will  give  up  the  experiment  in  its  progress.  Some  will  attain 
success.  But  in  the  aggregate,  under  such  conditions,  there  will 
be  the  maximum  of  trouble  and  expense.  Not  that  it  wouldn't 
be  worth  while,  even  then. 

There  arc,  however,  certain  conditions  existing  with  our  rail- 
roads, the  consideration  of  which  may  point  to  a  more  econom- 
ical solution  of  the  problem. 

The  needs  of  all  railroads  in  tlie  matter  of  operation  have  a 
great  similarity,  so  that  a  solution  of  a  general  problem  for 
one  road  points  the  way  to  a  solution  for  the  others. 


The  railroads  are  not  essentially  competitive.  There  is  under 
normal  conditions  no  business  reason  why  any  advantage  of 
method  one  gains  should  not  be  free  to  all. 

If,  therefore,  there  are  problems  of  improvement  in  shop  and 
operative  management  to  be  worked  out  (and  no  experienced 
man,  in  or  out  of  railroads,  will  deny  that  there  are),  why 
should  the  railroads  all  work  them  out  separately,  with  a  con- 
sequent  waste  of   time  and  money.-' 

If  they  should  not,  then  we  find  ourselves  arrived  at  a  rem- 
edy. They  must  work  them  out  all  together,  and  perforce  at 
a  central  experiment  station  maintained  by  and  for  all. 

There  is  nothing  radical  in  such  a  proposition,  of  course.  The 
Government  departments,  agricultural  and  others,  have  removed 
the  radicalism.  There  is  nothing  contrary  to  the  spirit  of  the 
times  in  it.  The  spirit  of  the  times  moves  toward  centralization, 
and  the  law  does  not  forbid  it  when  in  the  general  interest.  It 
is  not,  indeed,  contrary  to  the  practices  of  the  railroads  them- 
selves, since  in  their  traffic  and  other  associations  they  have 
met  the  problem  in  this  very  way. 

The  vital  question,  it  would  seem  then,  is  whether  such  a 
proposition  would  be  in  the  interest  of  economy  and  advanced 
practice.  It  would  certainly  seem  that  this  would  be  the  case, 
and  perhaps  a  brief  imaginative  construction  of  such  a  station 
would  help  to  bring  judgment  to  the  matter. 

The  railroads  might  form,  under  separate  incorporation,  a  cen- 
tral experiment  station,  each  road,  let  us  say.  furnishing  capital 
upon  some  unit  basis  agreed  upon  as  equitable  to  all,  such  pos- 
sibly as  car-miles.  The  amount  of  capital  for  this  purpose  need 
not  be  large — say  $5,000,000,  to  be  expended  only  for  equipment. 

The  operating  expenses  could  be  met,  at  first  partly,  and  even- 
tually entirely,  by  charges  for  services  rendered  to  the  railroads, 
or  they  could  be  divided  pro-rata  yearly  between  the  railroads. 
It  would  seem  that  they  need  not  be  large— let  us  say,  $1,000,000' 
a  year. 

One  of  the  valuable  departments  of  such  a  station  would  be 
the  repair  shops.  A  large  shop,  of  the  size  of  the  average  rail- 
road !-,hop,  run  entirely  in  the  interest  of  experiment,  could  fur- 
nish from  itself  alone  values  to  the  railroads  entirely  compen- 
sating for  the  expenditure.  The  railroads  could  furnish  it 
ample  work  in  locomotives  and  cars  to  be  repaired,  to  be  charged 
for,  of  course — a  first  source  of  income. 

It  would  seem  necessary  that  the  employees  of  such  a  shop 
should  have  no  entangling  alliances  that  would  prevent  their 
working  strictly  in  the  cause  of  the  advancement.  It  does  not 
seem  that  it  would  be  a  difficult  proposition  to  man  such  a  shop 
with  independent  and  skilful  men.  and  the  opportunity  for  tech- 
nical-school and  college  graduates  here  would  be  valuable  both 
for  themselves  and  the  station. 

Here,  then,  could  scientilc  management  find  its  entry  properlv 
into  the  service  of  the  railroad.  Here  could  be  developed  tha"t 
functional  form  of  organization  which  in  studying,  in  planning, 
in  preparing  the  way  for,  and  the  equipment  of,  the  army  of 
workers,  and  in  instructing  them,  could,  without  doubt,  lead  to 
the  aid  of  the  railroads  an  effective  efficiency  which  they  neither 
now  possess  nor  indeed  believe  possible.  The  railroads  must 
see  to  believe.     Here  could  be  developed  the  object  lesson. 

Here  the  organization  and  methods  of  scientific  management 
could  be  developed  in  relation  to  this  work,  and  the  practice 
perfected.  From  this  station  could  go  forth  experts  who  would 
develop  it  in  the  railroad  shops.  In  this  latter  work,  of  course, 
the  trade  unions  would  have  to  be  reckoned  with ;  but  there  is 
very  much  in  the  methods  of  scientific  management  to  which 
the  unions  can  at  present  oflfer  no  objection,  and  education  in 
these  matters  will  eventually  lead  them  to  accept  the  features  of 
reward  for  efficiency,  which  now  find  small  favor  with  them. 

From  such  a  shop  there  should  issue  constantly  valuable  re- 
sults of  experiments  covering  the  whole  range  of  shop  practice 
— the  efficiency  of  tools,  the  best  tools  for  given  purposes.  In- 
deed, would  it  not  pay  the  tool  manufacturers  to  supply  their 
tools  to  this  station  free  of  charge?  Records  of  operation  costs 
on  standard  operations  sent  to  the  railroad  shop  would  have  a 
stimulating  result.  The  best  methods  of  repair,  the  most  eco- 
nomical, efficient  repair,  and  indeed  innumerable  economical  re- 
sults, must  necessarily  emanate  from  such  a  shop  once  it  is 
organized  under  an  efficient  head. 

But  the  repair  shops  would  necessarily  be  only  one  depart- 
ment of  this  central   experimental   station. 

There  would  haply  exist  an  operating  department  of  sufficient 
force  and  equipment  to  make  vital  experiments  in  economy  of 
operation,  coal  values,  roundhouse  practices,  periodical  necessi- 
ties of  engine  overhauling,  equipment,  oreservation,  etc  It  goes 
without  saying,  of  course,  that  in  all  departments  of  sucti  a 
station   experiments  with  new   inventions  to  discover   their   real 
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values  of  service  and  economy  to  the  railroads  would  find  a  de- 
cidedly legitimate  place. 

Similarly,  there  would  be  established  departments  of  experi- 
ment along  other  lines  of  railroad  activity.  Some  of  the  de- 
partments, such  perhaps  as  that  of  statistics,  would  find  in  this 
central  station  only  headquarters,  while  through  experts  to  study, 
and  later  to  install,  it  might  evolve  not  merely  vital  and  valuable 
statistics,  but — what  would  be  very  much  to  the  point  in  railroad 
work,  where  clerical  labor  is  a  large  item  of  expense — it  might 
develop  a  much  greater  simpliciy  of  records  and  a  higher  quan- 
ity  standard  of  efficiency  when  the  method  was  fixed  upon. 

Given,  then,  this  central  station  equipped  and  organized  with 
the  necessary  departments,  it  would  be  able  to  call  to  its  aid 
from  time  to  time  experts  from  outside  to  suggest,  to  aid,  and 
to  formulate;  and,  of  course,  it  is  almost  needless  to  say  that 
the  talent  active  on  the  railroads  themselves  would  be  essential 
in  co-operation. 

Once  well  started,  such  an  experiment  station  would  of  course 
be  held  accountable  to  attain  and  formulate  definitely  practices 
for  improvement  of  any  and  all  railroad  problems  in  a  prac- 
tical way,  and  to  report  them  in  an  understandable  manner 
to  all  the  railroads.  But  more  than  this,  it  must  also  be  pre- 
pared through  its  experimenters  to  install  in  a  diplomatic  and 
successful  manner,  upon  request,  any  methods  so  reported.  In- 
deed, a  natural  consequence  of  such  a  station  would  be  that  the 
experimenters  would  necessarily  spend  much  time  within  the 
railroads  outside  of  the  station,  and  both  an  advantage  to  the 
railroad  and  a  danger  to  the  station  would  be  the  abstraction 
of  these  experimenters  by  the  railroads  for  practical  service. 

Such,  in  the  rough,  is  a  plan  whereby  the  railroads  with  simi- 
lar problems  and  needs,  and  the  strong  necessity  for  economy 
and  organization  of  the  highest  order,  and  subject  to  rapid  de- 
velopments, might  well  operate  to  bring  about  these  elements 
of  improvement  with  the  minimum  of  expense  and  the  maxi- 
mum of  efficiency  and  rapidity. 

To  recapitulate: 

The  railroads  have  need  of  economy  beyond  the  ordinary  in- 
dustry, because  of  their  direct  public  service  and  the  Govern- 
ment control  of  rates. 

Their  widely  spread  area  of  operation  and  multifarious  activi- 
ties make  them  the  sure  prey  of  waste  of  labor  and  material, 
except  under  the  most  scientific  development  of  organization 
and  management. 

Their  problems  of  operation  bear  such  a  similarity  to  each 
other  on  all  roads  as  will  permit  of  single  solutions  for  all 
alike. 

They  are  not  essentially  competitors,  and  consequently  there 
exists  no  business  reason  why  the  advantage  of  successful  ex- 
periment should  not  be  free  to  all. 

The  spirit  of  the  times  and  the  law  of  economy  call  for  cen- 
tralization of  experiment  for  better  methods. 

A  central  experiment  station  could  work  out,  in  a  compara- 
tively short  time,  a  successful  solution  of  very  many  railroad 
problems. 

Such  a  plan  would  bring  about  the  use  on  all  railroads  of 
many  practical  and  highly  economical  methods,  much  in  advance 
Cin  point  of  time  and  perfection)  of  their  present  likelihood  of 
adoption.  Such  a  plan  would  save  much  duplication  of  experi- 
ments involving  useless  expenditures  and  variations  of  results. 

It  is  ngt  improbable,  indeed,  that  some  such  plan  has  rested 
in  the  minds  of  many  who  have  a  genuine  interest  in  the  mat- 
ter. Such  a  plan  operated  by  the  railroads  and  in  their  interest 
solely,  with  money  furnished  by  them,  would  eventually  meet 
from  the  railroad  a  practical  and  rapid  co-operation,  such  as  it 
is  not  in  the  nature  of  things  would  be  forthcoming  to  any  like 
ideas  offered  from  outside  sources. 

Provided  all  other  obstacles  and  objections  are  met,  can  the 
railroads  who  have  proven  their  ability  to  co-operate  with  each 
other  in  lobbies,  in  rate  fixing,  and  in  matters  that  deal  with 
external  affairs,  get  together  on  such  a  plan  as  this,  which  would 
deal   very   intimately  with  internal   affairs? 

COMMENT  ON  THE  SUGGESTION. 
E.  P.  Ripley,  Pres.  Atchison,  Topeka  &  Santa  Fe  Railway, 
doubts  the  efficiency  and  value  of  such  an  experimental  station, 
stating  that  we  already  have  thousands  of  students  in  mechan- 
ical matters  in  our  schools  and  universities,  and  each  road  has 
scores  of  the  graduates  of  these  institutes,  each  one  animated 
by  a  personal  ambition  to  discover  something  better  and  cheaper 
than  the  ways  now  used.  He  states  that  he  believes  that  there  is 
now  ample  opportunity  for  the  development  of  any  new  idea 
that  promises  well.  That  there  are  great  wastes  in  the  business 
is  admitted,  Jbut  it  is  charged  that  these  are  economic  wastes 
largely  due  to  the  attitude  of  the  government  which  compels  their 
continuance.  Mr.  Ripley  concludes  his  statement  by  stating  that 
while  very  much  could  be  accomplished  by  co-operation  among 


the  railways  in  many  ways,  he  is  convinced  of  the  general  fu- 
tility of  the  plan  proposed. 

*  *  *  *  * 

Julius  Kruttschnitt,  Director  of  Maintenance  an  Operation  of 
the  Harriman  Lines,  discusses  the  subject  at  some  length  to  in- 
dicate the  weakness  of  the  suggestion.  His  comment  is  in  part 
given  below : 

A  mere  enumeration  of  the  principal  elements  of  efficient  rail- 
road operation  will  show  the  impracticability  of  reproducing 
actual  operating  conditions   in  an  experimental   station. 

The  first  and  foremost  efficiency  factor  is  car  and  train  load- 
ing; given  this,  we  have  as  a  close  second  train  movement  that 
wastes  neither  power,  by  light  movement  of  cars  and  locomo- 
tives, nor  labor,  by  delays  and  consequent  overtime  payments. 

Following  these  are : 

Efficient  consumption  of  fuel  in  the  locomotive — a  very  differ- 
ent matter  from  its  consumption  in  a  laboratory  or  stationary 
boiler. 

Handling  foreign  freight  cars  to  avoid  rental  pavments  when 
idle. 
Water  purification. 
Use  of  lubricants. 
Shop  practices. 

Preservation  of  timber  from  decay,  and  from  crushing  under 
rails. 
Rail  and  rail-joint  design,  and  chemical  composition. 
Receiving  and  delivering   freight. 
Track  and  bridge  maintenance  practice. 
Design  of  locomotives  and  cars  to  fit  service  conditions. 
Although   Mr.   Franklin's   suggestion  is  broad  enough  to   em- 
brace  all    railroad   operations,    it    seems    directed   principally   to 
possible  economies  in  the  shop  practices  of  railroads,  an  impor- 
tant and  expensive  branch  of  the  service,  but  by  no  means  con- 
trolling in  efficient  operation.     Maintenance  of  the  equipment  of 
the  roads  of  the  United  States  at  the  present  time  costs  three 
hundred   and   sixty-four   million   dollars   annually,   or   22.75   per 
cent,  of  the  operating  expenses.     Of  this  amount  approximately 
50  per  cent,  was  paid  for  material  and  charges  which  cannot  be 
altogether  controlled   by  the   railroads,   so  that   the   amount  ,on 
which  economies  are  mainly  to  be  effected  is  one  hundred  and 
eightj'-two  million  dollars,  or  11.4  per  cent,  of  the  operating  ex- 
penses.   A  loose  estimate,  made  before  the  Interstate  Commerce 
Commission,,  of  possible  economies  in  shop  practice,  of  a  million 
dollars  a  day,  or  three  hundred  and  sixty-tive  million  dollars  per 
annum,  was  immediately  accepted  as  proven,  and  has  since  passed 
current  at  its  face  value.     Whilst  not  altogether  true,  or  fair  to 
the  railroads,  it  has  unquestionably  prompted  study  on  the  part 
of  railway  managers,  and  Mr.  Franklin  and  the  public  can  hardly 
be  blamed  for  misunderstanding  the  situation. 

Whilst  the  efficiency  with  which  a  railway  is  managed  must 
be  gauged  by  the  results  produced  by  the  plant  as  a  whole,  no 
one  will  deny  that  some  parts  of  it  are  not  worked  to  maxi- 
mum efficiency.  It  can  be  shown  that  the  average  number  of 
passengers  per  train  is  much  less  than  the  average  train  can 
accommodate;  that  the  amount  of  mail  handled  per  postal  car 
is  much  less  than  the  capacity  of  the  car,  and  that  the  average 
freight  train  hauled  by  locomotives  is  much  less  than  their  po- 
tential hauling  power.  Whilst  it  thus  may  be  easily  demon- 
strated that  the  maximum  possible  efficiency  with  which  direr- 
ent  parts  of  the  railway  plant  might  be  operated  under  ideal  con- 
ditions is  not  attained,  it  is  much  harder  to  show  that  the  maxi- 
mum practicable  efficiency  under  the  conditions  which  exist  and 
with  which  railway  managers  have  to  deal,  is  not  approached. 
The  railway  manager  has  not,  never  had,  and  never  can  have, 
the  same  degree  of  control  over  the  operation  of  his  plant,  and 
of  each  part  of  it,  that  the  manager  of  a  mercantile  or  manu- 
facturing concern  may  exercise.  Shippers  demand,  and  prop- 
erly, that  freight  shall  be  transported  with  regularity  and  ex- 
pedition, and  speedy  and  regular  transportation  is  an  important 
element  in  efficiency  of  operation.  But  it  is  often  not  practicable 
to  move  freight  with  the  maximum  speed  and  regularity  obtain- 
able and  at  the  same  time  hold  cars  and  engines  at  terminals 
until  the  maximum  car  and  train  loads  can  be  procured.  The 
railways  might  easily  haul  a  much  larger  average  carload  of  mail, 
but  under  postal  regulations  mail  carloads  are  limited  to  about 
three  tons,  whereas  express  cars  are  loaded  to  the  roof  with 
twenty  to  thirty  tons  of  express.  Again,  in  passenger  service, 
the  reason  why  the  railways  average  only  fifty-four  passengers 
per  train  when  the  average  train  has  a  capacity  of  at  least  one 
hundred  and  fifty  passengers,  is  that  the  public  demands,  and 
properly,  that  it  be  given  frequent  and  regulaji  service,  and  fre- 
quent and  regular  service  is  incompatible  with  the  maximum 
loading  of  trains. 

The  facts  cited  illustrate  a  point  generally  overlooked  in  dis- 
cussions of  railway  efficiency:  that  is.  that  efficiency  from  the 
standpoint  of  the  railway  is  often  not  the  same  thing  as  efficiency 
from  the  standpoint  of  the  public.  Efficiency  from  the  railway 
standpoint  may  consist  in   loading  cars  and  trains   to  their  ca- 
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pacity  and  moving  the  minimum  number  of  cars  and  trains  to 
handle  the  business ;  it  may  involve  a  relatively  slow  speed,  be- 
cause the  faster  engines  are  driven,  the  greater  amount  of  fuel 
they  consume  and  the  smaller  the  load  they  can  pull,  the  result 
bemg  that  the  cost  of  running  the  train  is  increased  while  the 
revenue  derived  from  running  it  is  reduced. 

Now,  when  the  public  insists  on  a  kind  of  transportation  which 
is  incompatible  with  the  most  economical  operation,  no  one  can 
justly  criticise  the  railway  managers  for  complying  with  the 
public's  demands,  and  thereby  failing  to  operate  the  properties 
with  the  maximum  possible  economy.  If  railway  managers  op- 
erate the  properties,  not  with  the  ma.ximum  economy  possible 
under  certain  conceivable  conditions,  but  with  the  maximum 
economy  practicable  under  actual  conditions,  they  do  all  that 
can  be  reasonably  asked  of  them.  I  think  that  the  railways  of 
the  United  States  are  operated  much  closer  to  the  maximum 
practicable  el?iciency  and  economy  than  most  people  believe. 

Far  be  it  from  me  to  depreciate  efficient  management  in  any 
department:  but  what  I  do  wish  to  emphasize  is,  that  much 
work  is  performed  in  an  apparently  wasteful  manner  on  rail- 
roads because  it  is  impossible  to  do  otherwise  and  still  give  de- 
sired service.  Equipment  repairs  cannot  be  concentrated  in  spe- 
cially designed  central  shops ;  much  of  it  has  to  be  repaired  in 
yards,  and  on  hidings  at  outlying  points,  where  special  facilities 
cannot  be  provided.  On  one  large  system  the  general  shop  pay- 
roll is  only  one-fourth  of  the  total  shop  payroll.  If  this  pro- 
portion holds  on  all  the  railroads  of  the  United  States,  that 
part  of  the  $i82,ooo,<xx)  paid  for  labor  that  could  be  brought  un- 
der scientific  management  is  reduced  to  a  very  small  part  of  the 
whole.  The  zeal  with  which  the  people  enforce  their  will  in 
regulating  railroad  operation,  requiring  damaged  locomotives  and 
cars  to  be  cut  out  of  trains  on  the  spot — shop  or  no  shop — with 
men  and  material  for  repairs  to  be  provided  regardless  of  dis- 
tance, has  aggravated  the  dispersion  of  repair  forces,  and  has 
weakened  supervision.  In  other  railroad  departments  the  public 
prescribes  the  hours  of  employment,  and  in  many  States,  be- 
sides holding  railroads  strictly  accountable  for  damages  result- 
ing from  accident,  the  number  of  employees  on  trains  is  fixed 
regardless  of  economy  or  efficiency. 

Efficient  tools,  shop  appliances,  and  methods  are  not  unknown 
to  railway  managers,  many  of  whom  are  using  the  best  of  their 
kind;  but  here,  as  elsewhere,  they  can  never  afford  to  forget 
the  paramount  nature  of  their  duty  to  the  public. 

The  opposition  of  organized  labor  to  more  efficient  methods  is 
so  well  known  that  I  need  not  emphasize  it,  but  I  may  be  per- 
mitted to  explain  the  exceptional  nature  of  this  handicap,  to  the 
railroads.  The  manufacturer,  with  no  obligations  higher  than 
those  to  his  stockholders,  can  demand  the  most  efficient  service 
of  his  employees,  enforcing  his  demands  by  dismissal  or  even  by 
stopping  operations  and  closing  his  factory.  The  pubic,  how- 
ever, demands  that  the  railroads  perform  their  duties,  regard- 
less of  handicaps,  and  forbids  them,  under  severe  penalty,  to 
lighten  their  burdens  by  combination  or  agreement ;  but  with 
singrular  injustice  and  inconsistency  permits,  and  even  encour- 
ages, part  of  the  public,  through  organization  and  combination, 
to  embarrass,  coerce,  and,  to  a  large  extent,  control  railroad 
operations  to  suit  themselves.  In  the  event  of  a  strike  the  pub- 
lic is  almost  invariably  found  on  the  side  opposing  its  own  ser- 
vants. 

Most  large  railroad  systems  have  bureaus  for  inspecting,  and 
plants  for  testing  materials,  and  are  at  all  times  making  experi- 
ments to  promote  economy  and  efficiency.  The  results  are  freely 
exchanged,  so  that  I  do  not  see  what  benefits,  that  are  not  now 
enjoyed,  would  be  obtained  from  a  central  experiment  station. 

To  recai)itulate : 

1.  The  railroads  owe  their  first  duty  to  the  public  and.  if  nec- 
essary, economy  and  efficiency  in  some  departments  must  be  sac- 
rificed to  attain  efficiency  of  the  railroad  as  a  whole. 

2.  Their  widely  spread  areas  of  operation  make  railroads  un- 
usually subject  to  waste.  Therefore,  most  careful  supervision 
is  necessary. 

3.  Realizing  the  nature  of  their  duties  to  the  public,  the  rail- 
roads, in  yielding  to  the  demands  of  organized  labor,  frequently 
sacrifice  both  economy  and  efficiency  for  the  sake  of  industrial 
peace. 

4-  If  a  private  corporation  becomes  involved  in  industrial  war, 
the  victims  are  its  stockholders  only;  if  a  railroad  becomes  in- 
volved in  industrial  war,  the  victim  is  the  public. 

5.  The  problems  of  operation  are  tt/yt  similar  on  all  railroads, 
and  general  solutions  are  not  possible.  Differences  in  fuels, 
water,  climatic  and  topographical  conditions  vary  the  problems 
of  locomotive  and  car  design,  as  well  as  shop  practice. 

6.  The  railroads  are  not  competitors  in  methods,  and  no  rea- 
son exists  why  the  fruits  of  successful  experiment  of  one  road 
should  not  be  shared  bv  all. 


Harrington  Emerson,  in  speaking  on  the  subject,  discusses  at 
some  length  the  principles  of  scientific  management,  particularly 
as  applied  to  railroads.    In  speaking  directly  concerning  the  ex- 


periment station,  he  states  "that  five  of  the  features  mentioned 
by  Mr.  Franklin  are  axioms  and  that  the  sixth  (a  centralized 
experimental  station  could  work  out  solutions),  is  also  axiomatic 
but  not  exclusive,  since  there  are  other  solutions  than  those  of  a 
central  station.  Admitting  that  a  central  station  could  work 
out  a  solution,  would  it-' 

In  spite  of  their  control  by  very  able  and  exceptional  men, 
enormous  wastes  occur  in  railroading.  This  must  be  due  either 
to  the  men  or  the  type  of  organization  they  work  under.  A  foot 
walker,  without  bicycle,  automobile  or  aeroplane,  cannot  make 
high  speed,  however  athletic  he  is. 

The  minor  ideals  of  railroading — economy  and  harmony — have 
been  submerged  by  the  greater  ideals.  The  great  railroad  ex- 
ecutives were  generals,  and  great  generals  have  always  been 
wasteful  and  arbitrary.  The  men  who  could  span  the  continent 
with  rails  and  create  an  enormous  traffic  where  none  had  been, 
who  could  regulate  eighteen-hour  trains  between  cities  nearly  a 
tliousand  miles  apart,  these  men  have  not  understood  the  prin- 
ciples underlying  organization  any  more  than  they  understood 
the  principles  underlying  efficiency.  As  a  consequence,  as  they 
tiiemselves  confess,  their  roads  arc  dominated  by  labor  combina- 
tions, and  they  accept  wastes  as  inevitable. 

If  a  railroad  company  cannot  run  a  single  one  of  its  own 
shops  economically,  if  each  of  a  lot  of  railroads  makes  about  all 
the  mistakes  possible  in  equipping  and  operating  its  shops,  how 
can  the  executives  of  these  roads  organize  jointly  a  model  shop? 
They  do  not  know  how  to  do  it  individually,  neither  do  they 
know  how  to  select  an  independent  executive  who  could. 

There  is  a  precedent  for  what  ought  to  be  done  A  genera- 
tion ago,  in  the  days  of  the  Fisks  and  Drews,  railroad  account- 
ing was  unstandardized  and  vicious.  At  the  whim  of  the  ex- 
ecutive (practices  that  lingered  lintil  railroad  accounting  ^yas• 
standardized  by  the  Interstate  Commerce  Commission)  operating 
expenses  were  capitalized,  and  vice  versa,  subsidiary  accounts 
were  skipped.  Bondholders  and  shareholders  lost  all  faith.  A 
two- fold  protection  was  ultimately  evolved. 

The  issues  of  shares  before  they  were  valid  had  to  be  certi- 
fied by  an  independent  trust  company,  and  the  accounts  had  to 
be  checked  over  and  be  verified  by  foreign  chartered  account- 
ants, governed  by  principles  and  not  amenable  to  local  tempta- 
tion or  threats. 

Accountants  cannot,  of  course,  check  the  efficiency  of  expendi- 
tures; they  can  only  certify  that  certain  rules  governing  ex- 
penditures  and  accounting  have  been  observed. 

Accountants  certified  to  the  Illinois  freight-car-repair  frauds. 
Rills  for  freight-car  repairs  were  approved  by  the  proper  offi- 
cials, they  were  charged  to  the  proper  account,  and  were  there- 
fore passed.  Accounting  professes  to  do  no  more.  It  cannot 
establish  standards  of  expense,  because  this  is  as  different  an  art 
from  accounting  as  heaving  the  lead  is  different  from  calculat- 
ing an  eclipse.  Even  if  standards  are  provided,  accountants  can 
only  record,  cannot  enforce  their  attainment,  because  the  en- 
forcing of  standards  is  as  different  an  art  from  recording  as 
dredging  a  channel  is  different  from  looking  at  the  stars. 

When  I  say  that  all  the  locomotives  of  a  great  railroad  can 
be  maintained  for  a  cost  of  $0.05  a  mile,  it  is  not  an  answer  to 
declare  that  no  railroad  succeeds  in  doing  this,  nor  yet  that  any 
existing  railrOad  mechanic  finds  himself  unable  to  do  it.  The 
negative  cannot  be  proved  against  me.  The  positive  can  be 
proved  by  me  and  by  others  who  know.  It  is  just  as  .possible 
to  set  up  a  standard  for  each  kind  of  operation,  drilling,  planing, 
turning,  filing,  fitting,  shearing,  punching,  driving  flues,  as  it  is 
to  set  up  standards  of  the  shapes  of  the  letters  used  in  printing. 
Every  item  of  repair  undertaken  consists  of  a  combination  of 
the  elementary  operations,  each  with  its  standard  time  and  cost 
determined  and  verified  by  experiment.  All  the  separate  items 
of  repair  at  standard  cost  constitute  the  total  standard  cost  for 
repair  of  a  given  locomotive ;  all  the  standard  costs  of  all  the 
repairs  to  all  locomotives  constitute  the  standard  total  repair 
cost  for  the  year. 

This  would  be  laborious  work.  As  to  any  road  spending 
$5,000,000  a  year  in  locomotive  repairs,  it  might  cost  $100,000  a 
year  for  several  years  to  establish,  to  attain,  and  to  maintain 
.standard  costs,  and  save  from  one-third  to  one-half  the  repair 
bill.  It  is  not  at  all  necessary  to  take  a  year's  time  or  $100,000. 
.•\  qualified  expert  can  go  into  any  locomotive  repair  shop  in  the 
country,  check  up  during  a  week  fifty  unselected  operations,  and 
show  that  the  average  time  and  cost  of  the  lot  ought  to  be  re- 
duced one-half.  If  given  time  to  standardize  both  conditions 
and  operations  as  to  the  items  in  question,  the  expert  will  re- 
duce the  time  and  cost  one-half.  This  procedure  has  been  gone 
through  with  over  and  over  again  in  various  locomotive  build- 
ing and  repair  shops,  and  over  and  over  again  the  average  ef- 
ficiency has  been  shown  to  be  as  low  as  50  per  cent.,  and  over 
and  over  again  as  to  individual  operations  it  has  been  brought 
up  from  50  per  cent,  to  too  per  cent. 

Railroad  wastes  are  like  hygienic  wastes.  The  latter  are  due 
to  a  great  variety  of  causes — inheritance,  unhygienic  location, 
avocations,  ignorance,  indifference,  the  pressure  of  other  and 
more  powerful  incentives.     Norway  has  reduced  its  death  rate 
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far  below  that  of  any  civilized  country,  but  first  Norway  realized 
the  magnitude  of  the  problem  and  put  in  a  generation  striving 
for  its  ideals. 

Railroad  wastes  are  like  agricultural  wastes. 

Germany,  in  twenty-five  years,  has  increased  her  output  of 
staples  per  acre  under  cultivation  between  30  and  40  per  cent. 
Germany  to-day  averages  per  acre  100  per  cent,  more  than  is 
realized  in  the  United  States.  The  German  agricultural  society 
has  been  busy  for  twenty-five  years. 

When  the  whole  country,  governments,  investors,  executives, 
workers,  patrons,  communities,  wake  up  to  the  fact  that  pre- 
ventable railroad  wastes  aggregate  more  than  two  million  dol- 
lars for  every  working  day,  that  half  this  loss  could  be  rather 
easily  eliminated,  certainly  as  easily  as  the  increase  of  yield  per 
acre  and  more  easily  than  the  lengthening  of  life  in  Norway; 
when  it  is  realized  that  the  cost  of  effecting  loss  elimination 
need  not  exceed  five  per  cent,  of  the  saving ;  when  it  is  realized 
that  the  two-million-dollar-a-day  gain  will  inevitably  be  distrib- 
uted to  those  who  do  railroad  work,  to  those  who  furnish  rail- 
road money  and  to  those  who  supply  railroad  traffic — then,  and 
not  before,  will  the'great  problem  be  taken  up  seriously. 
*  *  *  *  * 

Louis  D.  Brandeis  favors  an  experimental  station  of  the  kind 
suggested,  but  believes  that  it  should  be  undertaken  by  the  gov- 
ernment, advancing  his  argument  as  follows : 

In  view  of  the  obligations  already  assumed  by  the  Government 
in  the  regulation  of  railroad  rates  and  service,  it  should  be  pre- 
pared also  to  lend  its  aid  to  the  railroads  in  advancing  efficiency 
and  in  securing  to  them  greater  justice  by  permitting  them  to 
enjoy  earnings  on  capital  in  proportion  to  the  efficiency  of  their 
management.  To  this  end  a  great  forward  step  would  be  taken 
if  the  Government  should  establish  a  Bureau  of  Railroad  Costs 
and  an   Experimenal   Station  in   Railroad   Economies. 

The  railroads  are  the  greatest  single  industry  in  the  United 
States  next  tp  agriculture.  The  interest  of  the  general  public 
ient  and  economical  transportation  is  so  great  that 
ent  would  be  fully  justified  in  incurring  any  reason- 
tp^'aid  in  increasing  railroad  efficiency.  The  expen- 
be  similar  to  that  now  incurred  by  it  in  aid  of 
more  efficient  agriculture. 

The  simple  ultimate  unit  costs  of  each  operation  in  every  de- 
partment of  every  railroad  ought  to  be  ascertained.  They  should 
be  properly  supervised,  analyzed,  classified  and  compared,  so  that 
each  railroad  should  have  the  benefit  of  knowing  the  lowest  unit 
cost  of  each  operation  attained  by  any  American  railroad,  and 
how  it  was  attained.  This  information  should  be  disseminated 
as  the  Government  now  disseminates  other  useful  information 
through  the  various  bureaus  of  the  Agricultural  Department,  the 
Department  of  Labor  and  Commerce,  and  the  Department  of  the 
Interior.  There  should  also  be  established  an  Experimental  Sta- 
tion in  Railroad  Economies. 

Such  a  station  could  be  conducted  similarly  to  the  present  ex- 
perimental stations  in  the  Department  of  Agriculture  which  are 
so  potent  in  raising  the  standard  of  agriculture  in  the  United 
States. 

The  Government  now  undertakes,  through  its  Bureau  or  Office 
of  Public  Roads,  under  the  Department  of  Agriculture,  to  ad- 
vance with  excellent  results  road  building  throughout  the  United 
States.  The  co-operation  of  the  Government  in  furthering  im- 
provements in  railroading  would  be  infinitely  more  effective.  It 
would  undoubtedly  develop  valuable  inventions  and  discoveries 
in  its  own  laboratories,  as  the  various  experimental  stations  of 
the  Agricultural  Department  have  done.  But  it  would  be  of 
even  greater  service  in  testing  the  inventions  made  and  methods 
suggested  by  others  and  bringing  to  the  attention  of  the  railroads 
those  of  especial  value.  There  are  undoubtedly  in  existence  to- 
day hundreds  of  inventions  of  greater  or  less  significance — hun- 
dreds of  new  methods  which,  if  adopted,  would  enhance  the  ef- 
ficiency of  railroad  operation,  and  introduce  economics  of  wide 
scope,  but  which  are  not  known  to  the  operating  men  because 
no  adequate  means  exist  for  bringing  tiiem  to  their  notice,  which 
are  unused  because  no  single  railroad  is  willing  to  give  the  time 
or  incur  the  expense  of  testing  their  value ;  or  because  the  in- 
ventor or  discoverer  is  unable  to  secure  a  hearing  or  trial. 
There  are  undoubtedly  also  a  large  number  of  devices  and 
methods  in  use  in  foreign  countries  of  which  our  railway  man- 
agers have  either  no  knowledge  or  have  but  inadequate  informa- 
tion. It  is  a  proper  function  of  our  Government  to  make  such 
investigations  and  to  give  to  the  railroads  and  to  the  public  the 
full  benefit  thereof. 


THE  VALUE  OF  THE  BRICK  ARCH 


An  Approximate  Rule  for  the  length  of  belting  is  as  follows: 
Add  the  diameter  of  the  pulleys  together,  divide  the  sum  by 
2,  multiply  the  quotient  by  3J4  ^"d  add  the  product  to  twice  the 
distance  between  the  centers  of  the  shafts.  An  even  better  rule 
than  this  is  to  cut  out  the  figuring  and  use  a  tape  line  round 
the  pulleys. 


What  is  probably  one  of  the  most  valuable  and  accurate  road 
tests  of  a  locomotive  ever  made  was  conducted  about  a  year 
ago  on  the  Pennsylvania  division  of  the  New  York  Central  & 
Hudson  River  R.  R.  under  the  charge  of  a  committee  which  in- 
cluded representatives  of  the  American  Locomotive  Co.,  Penn- 
sylvania Railroad  and  New  York  Central.  The  tests  were  made 
on  a  2-6-6-2  type  Mallet  locomotive  and  in  addition  to  deter- 
mining accurately  the  general  features  of  this  type  of  locomo- 
tive, the  value  of  a  high  degree  superheater,  the  brick  arch  and 
a  locomotive  stoker  in  this  class  of  «ryice  were  also  investi- 
gated. 

The  Pennsylvania  Railroad's  dynamometer  car  was  used  ana 
the  greatest  refinement  and  accuracy  were  present  in  connection 
with  instruments  used,  methods  followed  and  observers  selected. 
Results  of  great  value  and  interest  were  obtained,  and  in  addi- 
tion to  these  given  below,  it  is  expected  that  others  will  appear 
in  these  columns  in  future  issues. 

One  of  the  most  striking  features  developed  during  the  tests 
was  in  connection  with  the  fuel  saving  or  capacity  increasing 
value  of  the  brick  arch.  The  locomotive  equipped  with  a  super- 
heater was  operated  on  a  number  of  runs  without  a  brick  arch 
and  was  then  equipped  with  a  "Security"  arch  and  similar  trips 
were  again  undertaken.  The  information  thus  obtained  led  the 
committee  in  its  final  report  to  the  following  conclusions: 

"Data  in  reference  to  the  performance  with  and  without  fire 
brick  warrants  the  conclusion  that  the  application  of  fire  brick 
to  this  type  of  locomo'tive  using  this  grade  of  fuel,  may  be  ex- 
pected to  result  in  a  saving  of  about  11  per  cent." 

An  analysis  of  the  coal  used,  of  which  there  were  two  dif- 
ferent grades,  show  approximately  the   following : 

Volatile  matter  from  about  25  to  27  per  cent.  Fixed  carbon, 
65I/2  and  64  pet  cent.  Ash,  9V2  and  9  per  cent.  Moisture  de- 
termined separately  ran  over  2J/2  per  cent.,  and  sulphur,  i  to 
1.5  per  cent.     B.T.U's  averaged  about   13,800. 

In  the  following  table  are  given  the  average  of  six  trips  of 

the  locomotive  equipped  with  superheater,  hand  fired,  both  with 

and  without  a  brick  arch : 

With  Without         Per  Cent. 

An^  Arch.            Increase 

Average  tons  back  of  tender 3,618  3,365 

.\vcrage   running  time,   hours. ....  4.32  4.07 

Average   speci   running   m,p,h....  13. C  14.4 
Coal     consumed     per     hour     with 

throttle  open,  lbs 4,021.6  4,63S. 

Dry  coal   fired   per   hour,    lbs 3.924  4.614                         15* 

Equivalent  evaporation  per  lb.   of  _    -  • 

dry    coal     9.65  «.4T                 14 

Equivalent     evaporation     per     hr. 

ptr  sq.  ft.  H.  S 9.57  9.66 

Boiler    horsepower 1,097.1  1,106.8 

Draft  in  smoke  box,  front  of  dia- 

phram    ..:..  6.4  6.79 

Temperature    in    smoke    box.....'.  ,115.2  517.6 

Temperature  of  fire  box.........  1,797.  1.711. 

Thermal    cfficicncv    ot    boiler,    per 

cent                      "            87.66  58.56                 15.5 

Ton-miles  per   ton   of   coal 25,595  21.X99                       16.8 

Dry    coal    per    dynamometer    h.p. 

per  hr. 3.07  3.42                   10.8« 

Thermal  efficiency  of  locomotive..  6.02  5.32                 18.1 

*  Decrease. 


"Tests  of  Xickel-Steel  Riveted  Joints/'  by  Arthur  N.  Tal- 
bot and  Herbert  F.  Moore,  has  just  been  issued  as  Bulletin  No. 
49  of  the  Engineering  Experiment  Station  of  the 'University  of 
Illinois.  This  bulletin  describes  tests  of  riveted  joints  of  nickel- 
steel  in  tension  and  in  alternated  tension  and  compression.  The 
slip  of  rivets  and  the  strength  of  joints  were  determined.  From 
the  tests,  the  general  conclusion  is  drawn  that  in  riveted  joints, 
designed  on  the  basis  of  ultimate  strength,  the  use  of  nickel- 
steel  may  be  of  advantage;  but  that  in  riveted  joints  designed 
on  the  basis  of  frictional  hold  of  rivets,  while  it  may  be  advan- 
tageous to  use  nickel-steel  for  the  plates,  rivets  of  ordinary  steel 
seem  to  resist  slip  as  well  as  rivets  of  nickel-steel.  Copies  of 
Bulletin  No.  49  may  be  obtained  gratis  upon  application  to  W. 
F.  M.  Goss,  Director  of  the  Engineering  Experiment  Station, 
University  of  Illinois,  Urbana,  Illinois. 
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POWERFUL  FREIGHT  LOCOMOTIVE  WITH  SUPER-  Fuel ;^»:;^;:^..^^,v.iii^;-V.Vi.v4v)iv..^i. kfl^k^^.T^ 

UD  A  TOO  Tractive    effort.  . ............ .... .  .  .  ..*...,.-. °?'$x5  ,v 

MtSAliSK  Weight  in   working  order .;>...... 2.5,000  lbs. 

Weight    on    drivers , 209,500  lbs. 

»»Tcc/-kTTDT   n  »,-TE-T/-   Ti  A  T T  xiT  A  ■KT  Wcight  of  ctigine  and  tender  in  working  order , 431.100  lbs. 

MISSOURI   PACIFIC   RAILWAY.  Wheel   base,   driving •••.   H    f}-  «   ?"• 

•  ■ '.  Wheel  base,  total ...,.*.......•....■»••*:....  .84  it.  9  in. 

.  ,      ,  ,.  ,  ,  ,    .    '  '-''.  .  Wheel  base,  engine  and  tender.  ...*.  .vii  ................  .iV-..^.. 67  ft. 

Among  the  locomotives  recently  turned  out  of  the  Schenectady  batios. 

works  of   the   American   Locomotive   Company   were   50   of   the  S'^le'ight^'i^^TkrtivreffiTl!'^."^^ 

2-8-2,    or    Mikado,   type    for    the    Missouri    Pacific   Railway,    which  Tractive  effort   X   dia-n.   drivers   -^  heating  surface* 648.00 

•    .  .•  •     !•      i-  ,1  i  7    i      J  •  Total  heatine  surface*  -^  crate  area ..76.00 

are    interesting   as    indicating   the   present    general    tendency    in  Firebox  heating  surfa.^e -^  total  heating  surface*  % -....*.....  ..«.86 

freight    locomotive    design.  Weight  on  drivers  -:-  total    heating  surface* .....S>-^  ••  .56.50 

,_  ,  .  "  Total   weight   -H   total  heating  surface*. ,.,»..». •••.i..»i»..<i»;«w».  •■  .74.80 

Ihese  locomotives  use  superheated  steam  at  170  lbs.  pressure  Volume  both  cylinders,  cu.  ft i;,...,»i.vi.:s.,^-.ii;.....' 19.86 

and  have  cylinders  27  x  30  inches,  giving  a  tractive  effort  with  J°*^  Ij^^'""?  ^^"^HnX^'"  cy'•"*^«^'•«-V^^X'•i''^':v''♦■^ *^'^''•-''"■ '^Ti* 
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63-inch  wheels,  of  50,000  lbs.  The  weight  on  drivers  of  209,500 
lbs.  is  about  76  per  cent,  of  the  total  weight  and  gives  a  factor 
of  adhesion  of  4.19,  which  is  not  far  from  the  average  ratio  for 
this  class  of  power. 

While  there  is  nothing  particularly  unusual  in  this  design,  it 
will  be  noticed  that  the  boiler,  while  comparatively  small,  indi- 
cating a  limit  on  the  total  weight  allowed,  is  particularly  well 
designed  to  take  full  advantage  of  the  type  of  locomotive.  This 
feature  is  noticeable  in  the  depth  of  the  throat  sheet,  which  is 
Tfyy^  inches  below  the  barrel  and  is  carried  up  at  an  easy  angle, 
tending  to  assist  free  circulation  into  it  from  around  the  bottom 
of  the  combustion  chamber  and  barrel  of  the  boiler.  This  gives 
liberal  space  above  the  grates  and  by  the  insertion  of  a  36-inch 
combustion  chamber  gives  an  opportunitv  for  more  complete  com- 
bustion before  the  gases  enter  the  tubes. 

The  firebox  is  made  66  inches  in  width  inside  the  sheets,  giv- 
ing a  side  sheet  which  flares  outward  somewhat  at  the  front 
end.  The  back  head,  however,  is  made  smaller  and  the  sheets 
are  gradually  brought  in  at  the  top,  the  inner  firebox  sheets 
narrowing  about  9  inches  on  the  center  line  of  the  boiler,  and 
the  wrapper  sheet  about  the  same. 

The  use  of  a  combustion  chamber  in  connection  with  the 
Schmidt  high  degree  superheater  reduces  the  tube  heating  sur- 
face to  2,614  sq.  ft.,  which  seems  very  small  for  a  boiler  and 
locomotive  of  this  size.  It  has  been  found,  however,  that  the 
combustion  chamber  is  more  valuable  for  evaporation  than 
would  be  equivalent  length  of  flues,  and  this  taken  in  connec- 
tion with  the  economy  and  capacity  given  by  the  superheater, 
which  is  at  least  50  per  cent,  more  valuable  than  equal  space 
filled  with  flues,  fully  explains  this  condition,  and  there  is  little 
doubt  but  what  this  boiler  will  be  equal  to  any  reasonable  de- 
mand. 

It  will  be  noticed  that  the  customary  practice  of  the  builders 
for  steam  pipe  design  has  been  followed  in  this  case,  and  also 
that  an  extended  piston  rod,  the  front  end  of  which  carried 
on  enclosed  guide,  supported  by  the  cylinder  head  and  bumper 
beam,  has  been  applied.  The  standard  guide  for  the  valvestem 
crosshead,  which  is  adjustable  for  wear,  has  been  used,  and  in 
all  other  particulars  the  locomotive  follows  the  well-established 
designs  of  the  builders. 

The  general  dimensions,  weights  and  ratios  are  given  in  the 
following  table : 

GENERAL    DATA. 

Gauge *  ^*  I  ^'- '?: 

Service    Freight 


Kind   ....... ..V,-.. . .  .>.,..;•.  ;...'..,...., ,.......,» Simple 

Diameter  and  stroke. .. v.. .ii'.v... ..,>;.'.,...  .2'.xS0  in. 

'valves. 

Kind .......v.^.. .  .Piston 

Greatest    travel    , .  .^i „  :V..V» 6  in. 

Outside    lap ....,.».♦...;.....->..» 1  in. 

Inside   clearance ...,.w.  .i. ......;........-..,..;..,...  .i 6  in. 

Lead .   S  '16  in. 

WHEELS.  1  '■ 

Driving,   diameter  over  tires 63  in. 

Driving,    thickness  of  tires ..,,..,;<.a*>^.v*."..*.,..  .8^  in. 

Dnvinj  journals,   mam.   diameter   and   !ength..i......i ,;...,.;  ..11x12  in. 

Driving  journals,  others,   diameter  and  lenpth. ... ......... vV^.. .  .10x12  in. 

Engine  truck  wheels,  diameter ....i..'. 8SJ4  in. 

Engine    truck,    journals ....;.... .6}4xl2  in. 

Trailing  truck  wheels,   diameter....... ,.;.,, 42  in. 

Trailing    truck,    journals .i.>j;^.».«W.»,...8xl4  in. 

BOILER.  :,:''-Pr-^-'.'-r-:'r'. 

oiyie  ^ «..■•-. .,...'-.*«,••*.•«.•  .'.^.^.v^vi-.i «■.-••.» .  .Conical 

Working    pressure v.,v..^.i,.ii. ...,.,;. ^.^.^i^...^.  .170  lbs. 

Outside  diameter  of  first  ring. ..  i.. ;.....-.. ...... ..ii.vi'.V;» 75Ji  in. 

Firebox,   length   and    width /..,.„..;,♦.... -.i.,>,,,t„-1085<x66  ip. 

Firebox  plates,  thickness ."...... ..H  &  ^  in. 

Firebox,  water  space F.  &  S.— 4'54,   B— -4  in. 

Tubes,  number  and  outside  diameter , 224 — 2  in. 

Tubes,    superheater.... ►.....,,,.,.., ».,>.*.^.....,.^..^. 30— 5H  in. 

i  UDes,   lengtti •••  .^  ......••■..  •'.*'i  .i**.  ...*..*■..'»..■,•..»,,,  .16  ft.   6  in. 

Heating    surface,    tubes. ........  ^ ...."-,....  ....i........ 2,614   sq.    ft. 

Heating   surface,    firebox.... .....;..;... ,.yi...i.i;». ..  .254  sq.  ft. 

Heating  surface,   total .».,.....v.».....,.%i.v,i,,,..  .2,868  sq.  ft. 

Superheater    heating   surface. ....  .Vi..'..*;;.;....*- i  •:»•••»*.>*-..  .658   sq.    ft. 

Grate    area .■;. . i, .;,>. i.';,!^ . . . . 49.5  sq.   ft. 

Smokestack,    diameter    ►. ,  .,»"..:.>  .  i»  i .  *  ^ .  i  i 18  in. 

Smokestack,   height   above   rail wv^;*,..!;,/. 187^   in. 

TENDER.  .  -'■■.":.■■•''■'..-•.'' 

Frame. , . ,  .*  .> . ^i .-  . . . :; Cast  Steel 

Wheels,  diaiii'-.ter   ;,...,*, .■,.;,.■. 33  in. 

.Journals,   diameter  and  length «...»..i.~. i..-. 5^x10  in! 

Water  capacity   .... , . . ...... . .> . • ». ........ . •.;...•  •  •  •  • 8,000  gals! 

t- oal    capacity    . . .  *-» '.;..... w.. ^ .*■•'... •.•■.....•  .^ •  .i.*, •.•.. . .  • , 14  tons 

•Equivalent  heating  surface  =  3,705  sq.  ft. 


Proceedings  of  the  International  Railway  Fuel  .Associa- 
tion.— We  have  been  informed  that  the  price  of  bound  volumes 
of  the  proceedings  for  191 1  is  thirty-five  cents  for  the  paper 
binding  and  seventy- five  cents  for  the  morocco  binding,  instead 
of  $2.00  as  stated  in  the  review  given  in  the  September  issue  of 
this   journal. 


Plates  for  Locomotive  Fireboxes. — .\lthough  steel  has  been 
used  experimentally,  more  or  less,  copper  is  the  standard  prac- 
tice for  Great  Britain,  the  Colonies  and  Dependencies,  the  East- 
ern Hemisphere,  and  South  America,  whilst  steel  is  the  practice 
of  the  United  States  and  Canada.  The  experience  of  the  East- 
ern Hemisphere  in  regard  to  steel  fireboxes  is,  that  owing  to 
serious  corrosion  on  the  water  side  and  cracking  of  the  plates 
after  a  very  short  service,  this  material  has  been  abandoned. 
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POWERFUL  FREIGHT  LOCOMOTIVE  WITH  SUPER- 
HEATER 


MISSOl'RI    PACIFIC   RAILWAY. 


Atiionif  tlu-  locoiiidtivcs  rtcoiitly  turned  out  of  the  SciieiK-c'.ady 
works  iif  the  American  Locoinoltve  Company  were  50  of  the 
2-8-2,  or  Alikai'o,  type  for  the  Missouri  Ricific  Railway,  which 
arc  interesting  as  indicating  the-  presgiit  general  tcndeney  ip 
freiglu   l*>C('ni<)ti\e   d<.sign. 

;      TIicM    liicdinoiivis  use  suj>crheaied  steajji  ai   170  lbs.  pressure 
and  ha;ve  c> liii<Krs  27  x  30  inches,  giyirtg  a  tractive*  effort  with 


rUl'l.   •  •-.   •'•*  •'i»  •  •   •_•  i  i'm  •••  •  V  «i,»  •■  •■  J 

Traiti vc  effort .  . '. .'  .'. ; . ;,;. ..:'.. 
XWinlil  ill  w-iikiMj;  ■.6r4er.'»  ^. 
WViiilit     on     ilrivt  r<.  .  ;  .  ...  .  .  .  :  . ..  .... .  .  H.  iv,;.  »...■■•;  i.  y-i.-  •  ■  ■ 

\\  tii»lu  of  iiiLMiic  ;t;i(l  tender  in  working  of(lery.,;;.'.i.*  j.Vvj.>. . . 

\\  111'  I    l>;i-e%    "Iriviii.i; .  .;.  ...  ...  .  ....  .,.■....-.■«  ,.i  J-- ..y..  •  . 

Wtufl   ha>e.   lotai .  .  .........  .-,■  ...■,*-.*:.;-  ..'•^'i  -*.-  .•  i-^-wj*  ;;<  •.^^-•...  -  •  * 

WMitel  basr,  t-njiine  aitd  tenderi . . . .  ..^ , . . v. * .-..■•  •^. •: ^  -'i '..■.-:'.  •  ■ 

■:■-■■■:-!■■'■•■-'■■"  »\Tiat'.        -.'J' .  . 

•\Vei)ifht4inrfrKref!!.k-  tractive  effo^  

Total    w-eifilit   -:-  traclii'ie   effort. ,  .  .  .  ....i-.w  ;..■;;,.>:•• .  •  •  .•  ■  -  •  •  .  •  ■  ■■, 

■rvai-tivf   eitovt    X   diyn.   <lriv>rs   4-  hvatiilR  Mltfatt;*:.  . ,  .••>•> 
Tola)  lit'atinu  Mirfaou*  -f-  ijratc  aroa.  .........■,>,/.  ,^.,..v>-,.;v.^ 

l-'ii..  hox   li<  aliiif;  >-urfa.-*e  -:-   total   heat  it)  ;*?«rfa(r«*   %;.;-. .  i.  ».iVv 
\V'<i«lit  nil   ilrivcrs  ->  total    hcafjii«   surfacc*>..;.-..v-.'.. •...,, ..,i.'.,U 
'rot.'il  \vtiplit  -:-  total  heatiiis  sn  r  f  ace  *;.;  y. ,  :v..  ■.?,.. >vi>.;.^.;;., 
Vohmif  botli  cylindfr?.  iHi.  .ft .  .  ;  .  .  .  . .  .  .  ..■.■;../.  .  ..;'vy.i.i '.;';•-:,'; 

ryitat-lKaiinp  >!nrfa<Je*  ,-4-   voi.  :V\liti<lti>,  . .-.,  .J!;^;  .;^>. 

<  iTatc  ar<-n   -r-'  vol.  rj''1tti<l«,r«,  . . ...  <  . ; . . .  .  ■•-'«;■  ■  •;^.>.-- 


...  Itit.  coal 
. .  .  .iO.oOO  lbs. 
,;2T.'>.(>00  lbs. 
.  .-joy.. ".041  W»s. 
.  .431,100  lb!-. 

.11  ft.  €  in. 
..34   it.   9  in. 

..,.;.  .67  ft. 

.;.r.l...5.50 

'.',-.■/:'...  .hit^.OO 

...v.;  ..rs.oo 

;.;..;   ...6.85 

,.>.;.■.,,:  .3<>.iV0 
.,,;;',;..  74. 30 
i:;;.-i.  ..I9.(i6 

..:•;,;.;  ;?.4S 


;  Firrv  OF :  TIII-S    TVPF.    have  BEF.K  CEtlVPREP   TO   THK  .MlS^SarKf    !•  VV'^^H    KAIMV.W. 


:  63-incii  wIkcLs.  of  50.000  lbs.  The  vveight  on- drivers  of  Jgg^jpd, 
IIk.  is  about  76  per  cent,  of  the  total  weight  atid  gives  a  factor ; 
of  adhesion  of  4.i<>,  which  Is  not  far  tronvOltitverage  ratio  for 

-..:this  clasj  of  power. 

.vAVhilc  there  is  nothing  particuhirly  unustial  m  this  desigii,  it 
jvill  be  noticed  titat  the  boiler,  while  comparatively  small,  incli- 
cating  a  limit  (*n  the  total  weight  allowed,  is  particularly  well 
designed  to  take  full  advantage  of  the  type  of  locomotive.    This 

.-'ieaturi  is  noticeable  in  tlie  depth  of  the  throat  sheet,  which  is 
26'i  inchcf.  below  the  barrel  and  is  carried  n[>  at  an  easj-  angle, 
tending  to  assist  free  circulation  into  it  from  around  the  bottom 
of  the  combustion  chamber  and  barrel  of  the  boiler.  This  gives 
liberal  space  alxivc  the  grates  and  by  the  insertion  of  a  36-inch 
combustion  diamber  gives  an  opportunitv  for  moFeVcoMiplete  cptn- 
bustion  before  the  gases  enter  the  tubes.^^^^'^.^  ^'^^  ^^^-  ■  ^^^'^^  ^^'^  '    ,  ■        . : 

'The  tirebo.x  is  made  66  inches  in  width  inside  the  sheets,  giv- 
ing a  side  slieet  which  flares  outward  somewhat  at  the  front 
end.  The  back  head,  however,  is  made  smaller  and  the  sheets 
are  gradually  brought  in  at  the  top,  the  iiiner  tirebo.x  sheets 
.fiarrow  ing  al n  ait  9  inches  on  the  centeT  line  of  the  boiler,  and  ;= 
the  wrapper  sheet  about  the  satne. 

Tlie    tise    oi    a   combustion    chaiiiberlttcontiection    with    the   . 
Schmi<lt  high  <legree  superheater  reduces  the  tube  heating  sur- 
face   to  -',6(4   sq.    ft.,   which   seems  very    small   lor  a  boiler   and 
locotnotive  of  this  size.     It  has  been    found,  howevei",  that  the 
combustion    ciiamber    is    more    valuable    f<ir    evaporation    than 

■'would  be  equivalent  length  of  flues,  and  this  taken,  in  connec- 
tion witli  the  economy  and  capacity  given  by  the  superheater, 
which  is  at  least  50  per  cent. more  valuable  tlian  equal  space 
filled  with  flues,  fully  explains  this  condition,  and  there  is  little  : 
doubt  hut  what  this  boiler  will  be  equal  to  any  reasonable  de- 
mand. 

It   will  hi   noticed  that  the  custortiary  practice  of  the  buikiers 

:ifor  steam  piiie  design  lias  beeiv  followed  in  this  Case,  and  also 
that    an    extended    piston    rod.    the    front    end   of    which    carried 
«n   enclosed  gtiide.  supported  by  the  cylinder  head  and  bumper; 
jKam.  has  beei.  applied.     The  standartl  guide  for  the  valvestem  ■ 

:  ^rossiiead,  wliich  is  adjustable  for  wear,  has  been  used,  and  in 
all  other  particulars  tin  locomotive  f<illows  the.  well-established 
designs  of   the   buiUlers.  ' 

The  general   dimensions,  weights  and  ratios  are  given  in  the 

'-following  table :  ;;  .;  .■-  :^  ;    ,  ^v/ ;.  -4'    V"^:    '.'. 

',"•■  •'..'■iteJltMt^BATA.;'..  i '"'''/  '•''''' 

Ganpe i-..;;ir:j;.\i....^;ii-.:.:i-vv-  •;••••-/?■- -^ ••-'/■■»•■•'< ^ '■•■•>•'••  •"*  "•  ^'A  '";  ' 

Service     ..:'.: . . .  1  v . .....  V.  v.  ;..,;>.  i. . .  V.  v:;y>  , , ; . .  -  .  .v . .  ->  ,  •  .  •  •  •  Freight 


Kirtd  .......... ...^..V/^ 

I)iairteter  and  stroke.^ :..' 

Kind    .,.;.,.  •>)!>■.  .-, .'«'. .  « 
tircitcst    travtl    i.^. , ; .  V;^ .  i 
Oiuside    lap......  ;.<■.;. 

IiiMde   clearance,  v.-'i ;;'.;;  -.- 
Leacl  ■-■•■■..*, . ,.» .•'•*  •  ...V «..,.' , 

.V,  ..;.\;"..>-.  .  :  .\fj: , 

............  ..*.>  .-V «■.,.;■-  .'.  .  .  .. 

>  •  •>  ^.«  •'• 


.•  -•>»  •  ^j* 


.K-- 


,^  :.:..■;■,.-■:■■■  ■■'■;;■•'>.;  -..--^       .   ^K^iX.. 
!>rivin^;.   di.lnuter  over' lir<:^h.  v.  ...  ...  .v.  .„...,.,, 

Driving;.    thic1<nes-s   of,  tins.  ..;..;. .  ..■.;,  i-^^'....'^ 

Driviii,;    journ.-'ls,    m.-itn.    tli.inutir    andiUnRthi; .. 
UriyiiiR  joui:lals.  others,   ilianutei*  ainl  lenpth;  1;; 
Kn^ine  tniek   wheels,   diaiiuler..  ...  .  ...i,.,  .,;■... 

Knaine    truck,    journals..  .  .  .  .  ......./;,..-..,,-.  J  ,.  1 

Trailing  truck  wheels,,  diameter. i  .j.-.'»^^;  .'■-;"■■-  - 
Trailing    truck,    journals. ..  ...^  ..,,,..  1.';.:. 

"■■■■■:.■■'■■■■  ■^. ■■■■',■■■■-   ■o'uoi;;-.--' 

Style .  v.Vii.i. . .... ./,.. . . 

Working    pressure. .•'.:« . .. .■.;.■. . , .V . . , 

Outside  diameter  of  first  ring..,;..;.;. 
Firebox,    lenRlh    r.nd    width.  ..;..>,  I. 
Firibox    filatts,    thickness.  ......  .\  .  .:..'^, 

I'ii'i-hox.   water  space..  ...  .  ........  .  .■ ,  . 

Tuiit  s.   ntinibcr   and   outfide  diameter 
Tulies.    siijKThcatcr. ; y. ... i .:v. ... .... . 

Ttilns,    length ;  .%  •  ...  .-  ^, 

lleatini;    surface,    tubes. . /..".'i.i ......  i, 

Healing    surface,    firebox.  ..'..  ,■.-.:;.';■ 
He.ittnir    surface,    tot.ll ,  . .  .  .  .  ;  ...;s  .' .... 

Superheater   heating'   surface, '....■.'■i  ^ 

(■rate    ar«  a    .......... ...... .  ..i  ...>,-.  ij 

Sinokest.ick,    liiameter    i.. ,  .  .■;.....-• ... ..;. 

SmokiStack.   height  .above  rail, ......  .^i^  i 

-■:■/'-■■■■■;;;;'■•:;  •>■;..  nmxi. 

Frame. . . .  i . ... . , . ,;.  .i  • . ... .  .v^ . . ..  .i .., 

WlieeN,    dir.T:i.  !er    ................ 

Journals,   iliametcr  a:wd  lemgth.  j-. 
Water   capacity 
I'o-il    cap.icity    , 


.  .^^  a  •  A  ^  «  ,.«.■ 


Mr"  ■  .,•"• 


'■y*-'.-! 

^:i' 


•^  -^  •■•'•  •''•ft  •  ?"••.♦  •  •^^ 


» •■■*  » *•  5  i 


V  ■  •  ^  '■  .•  «.•  •  •  fc  «  «  %  •'■• 


f ».;•  «Va.«   »-jt 


.  Simple 
.xao  in. 

.  Piston 
.  .  .ii  m. 
. .,i  in. 
-  >  .0  in. 
n  16  in, 

>_•  •  •«-•.• .  ^«f  'iii( 
.V.v»..3^  itr. 
,i.;.^lxl>  in 
.'. ^"..10x18  in, 
.^....ZZYt  in. 
■..,<. ©Htl"-'  in. 

42  in. 

^xl4  in. 

.Conical 
170  lbs. 

., 75 W   in. 

-.  ,i08|.{;x66  ip. 
...«  &  %i  in. 
—♦'4,  n — 4  in, 
.. ..  .2?4— 2  in 
...  .30 — hH  in. 
..  .  .16  ft.  fi  in, 
.      2. CI  4   s(|.    ft. 

254  sg.  ft.-- 

2,KfiH  sq.   ft. 

.  .  558   sq.   ft. 

,,..*». 5  sij.   ft. 

........... 18  in, 

...i;^,;..l»7H:  in. 

•Cast  Stcfl 
,-.,■...  ..33  in. 
,.;,.«J4xio  fn. 
.  ...ft.OOO  (tals. 
.',  . .  .  V  .  14    tonii 


"Equivalent  heating  surface  ==  3;705  sq;  ft. 


;  :-  ProCF-EPINGS  tUF  THK  l.^'TE*!^■ATIOJ^f,\L  K.MLWAV  Vvsx.  A<;soCiA- 
Tiox.— We  have  been  infoniud  that  the  price  of  bound  volnmes 
of  the  proceedings.  I C)r  lyi  i  is  thirty-five  cents  for  the  paper 
binding  and  seventy-five  cents  for  tlie  niorocco  binding,  instead 
cif  $2.00  a§  .statc-d  in  tlie  nviiw  given  iii  the  Septemlver  issue  of 
thi«,:i<)umal,:\:'i'^' ,.■•,-;,.,.. 


.^  PtATEs:  FOR  LoroMttTiVE  FiRKRoxF-Ji. — .\lthough  Steel  has  been 
used  cxperimentallv.  more  or  less,  x'Opper  i«  the  standard  prac- 
tice for  Great  Britain,  the  Colonies  and  Dependencies,  the  East- 
ern HemisphiTe.  and  South  .\merica,  whilst  steel  is  the  practice 
of  the  United  States  and  Canada.  The  experience  of  the  East- 
ern Hemisphere  in  regard  to  steel  fireboxes  is.  that  owing  to 
serious  corrosion  on  the  water  side  and  cracking  of  the  plates 
after  a  very  short  service,  this  material  has  been  abandoned. 
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SHOP  FLOORS* 


No  floor  surface  is  perfect  from  every  point  of  view.  The 
question  of  what  floor  to  adopt  for  a  shop  is  therefore  always 
a  choice  between  different  combinations  of  good  and  less  good 
qualities.  While  the  factor  of  cost  is  apt  to  be  considered  the 
dominating  one  there  are  many  situations  in  which  cheapness 
is  not  the  most  important  item  in  the  choice  of  a  floor;  or  to 
put  the  matter  a  little  differently,  it  is  sometimes  economy  to 
discard  the  floor  that  is  cheapest  in  first  cost  for  a  different  floor 
of  higher  cost  which  will  justify  this  higher  cost  because  of  its 
better  adaptation  to  the  particular  kind  of  service  required  of 
it.  Therefore,  although  I  have  been  asked  to  speak  particularly 
about  granolithic  floor  surfaces  for  shops,  I  am  not  in  the 
attitude  of  advising  granolithic  floor  for  any  and  every  service 
under  any  and  all  conditions.  The  granolithic  surface  has  good 
qualities  of  great  importance  and  I  shall  give  these  qualities  due 
weight.  But  I  shall  also  point  out  some  of  the  circumstances 
under  wliich  it  may  be  better  in  particular  cases  to  put  in  wood 
floors. 

In  first  cost  the  granolithic  floor  surface  has  the  advantage 
over  a  wood  floor,  the  cost  of  such  a  surface  laid  in  the  best 
manner  being  about  equal  to  the  cost  of  seven-eighths  maple 
flooring  delivered  at  the  work.  Besides  this  advantage  in  cost, 
the  granolitiiic  surface  is  fire-proof  and  waterproof,  and  will 
not  decay  or  disintegrate  under  washing  with  water,  which  is 
one  of  the  weak  points  of  the  wood  floor. 

There  are  other  considerations  involved  in  a  decision  between 
granolithic  and  wood  floors  concerning  which  it  is  unsafe  to  be 
very  dogmatic  without  first  defining  very  precisely  the  conditions 
of  each  particular  case.  Taking  first  such  a  matter  as  the  wear 
of  these  two  types  of  floor,  it  is  easy  to  see  that  a  wood  floor 
is  more  easily  repaired  than  a  granolithic  surface,  and  that 
repairs  to  a  wood  floor  can  bring  tlie  floor  to  its  original  maxi- 
mum efficiency.  A  granolithic  surface  also  can  be  repaired  so 
that  the  new  patches  will  be  quite  as  good  as  the  original  sur- 
face, but  the  time  and  care  required  is  much  greater  than  with 
a  wood  floor.  In  repairing  a  granolithic  surface  it  is  neces- 
sary for  best  results  to  cut  out  the  broken  or  defective  portion 
down  to  the  slab,  leaving  the  cut  with  vertical  edges.  Next, 
the  slab  must  be  cut  with  a  sand  blast  or  acid  until  the  aggregate 
stands  out  sufficiently  to  give  a  good  bond  for  the  new  sur- 
face. Then  the  slab,  and  edges  of  the  cut,  having  first  been  well 
•wetted,  must  be  grouted  with  neat  cement  mortar,  on  which 
the  new  finisii  is  laid  before  the  grout  has  set.  Finally,  the  patch 
•must  be  kept  wet,  and  protected  from  use  for  at  least  a  week. 
;it  is  rarely  possible  to  satisfy  all  these  necessary  conditions,  and 
it  is  therefore  true  that  under  average  practical  conditions,  the 
repaired  portions  of  granolithic  floors  are  inferior  to  tlie  original 
surface   in   wearing  quality. 

In  this  contrast  between  wood  and  granolithic  floors  we  have 
to  deal  with  the  question  of  workmanship.  With  a  maple  top 
■:floor  the  difference  in  wearing  quality  between  a  floor  laid  by 
a  first-class  carpenter  and  the  floor  laid  by  a  merely  average 
carpenter,  is  comparatively  slight;  but  with  the  granolithic  finish, 
ignorant  or  has,ty  work  is  disastrous  almost  from  the  outset. 
The  granolithic  finish,  to  give  good  service,  must  be  laid  accord- 
ing to  the  right  theory,  and  every  step  in  the  workmanship 
must  be  first  class.  It  is  not  at  all  difticult  to  get  a  first-class 
granolithic  surface  if  one  starts  out  with  a  determination  to 
have  it.  Good  work  costs  very  little  more  than  poor  work.  It 
must  be  admitted,  however,  that  a  great  many  granolithic  floors 
have  been  unsatisfactory.  Poor  workmanship  and  wrongly 
chosen  materials  are  the  reasons. 

Among  objections  which  have  been  raised  to  the  granolithic 
surface,  one  of  the  most  prominent  is  the  bad  effect  of  the  con- 
crete floor  upon  the  health  and  comfort  of  the  operatives  who 
stand  upon  it.  There  seems  to  be  little  doubt  that  long  stand- 
ing in  one  position  on  a  concrete  floor  is  not  good  for  the  opera- 
tive. The  reason  for  such  ill-effects  as  occur  is  not  the  excessive 
hardness  of  the  concrete  floor,  as  is  so  generally  supposed,  but 
its  great  heat  absorbing  power.     Wood  is  a  poor  conductor,  a 

*  I >iscu.ssi<>n  l)y  fAonard  C".  Wason  on  paper  entitled  "Factory  Construc- 
tion   and    .Arr.iiiKfinent."    Iiefore    Am.    Sf)C.    M.    E. 


poor  radiator,  and  therefore  in  general  a  pretty  effective  insu- 
lator. But  when  an  operator  stands  for  hours  on  a  concrete 
floor  the  heat  of  his  body  is  conducted  from  his  boot  soles  into 
the  concrete  rather  rapidly.  In  consequence  of  this  drawing 
away  of  the  body  heat,  feet  and  legs  become  more  or  less 
chilled,  the  circulation  in  the  legs  is  slackened,  and  pressure 
on  the  skin  of  the  feet,  coupled  with  this  sluggishness  of  cir- 
culation, due  to  the  loss  of  heat,  may  easily  give  rise  to  sore 
feet  and  to  various  pains  which  are  commonly  classed  under  the 
head  of  "rheumatism." 

That  these  bad  effects  do  occur  has  conclusively  appeared  in 
investigation  of  the  whole  question  made  by  the  Aberthaw  Con- 
struction Company  about  a  year  ago.  For  operators  who  are 
moving  about  while  at  their  work,  or  who  wear  thick-soled 
boots,  this  excessive  extraction  of  the  body  heat  by  the  concrete 
floor  is  a  negligible  matter.  For  men  working  steadily  at  the 
machines  in  one  position,  some  insulation  is  required.  It  is  the 
practice  in  many  machine  shops  to  give  the  men  foot  boards  or 
gratings  of  wood  on  which  to  stand.  These  do  away  altogether 
with   any   ill-effects   ^rom   the  concrete   floor. 

Granolithic  floors  have  been  attacked  as  not  sufficiently  dur- 
able under  the  rough  usage  of  machine  shops  and  foundries. 
Here  again  we  have  to  take  into  consideration  the  all  important 
items  of  materials,  workmanship,  and  theory  of  construction. 
Nothing  but  the  hardest  natural  stone  in  the  way  of  a  masonry 
floor  can  long  withstand  the  wear  of  heavy  trucking.  The  usual 
form  of  truck  is  provided  with  small  diameter  wheels  having  a 
flat  tread  and  sharp  edges,  and  such  wheels  with  the  tilting  or 
slewing  of  trucks  that  is  always  in  evidence  in  turning  corners, 
will  gouge  and  dig  into  any  kind  of  floor.  But  the  granolithic 
finish  can  be  so  made  with  such  a  high  percentage  of  tough, 
elastic  aggregate  that  the  wear  of  trucking  is  borne  almost  ex- 
clusively by  the  aggregate  itself.  Nothing  but  steel  and  granite 
can  outwear  such  a  floor.  It  is  the  part  of  wisdom  in  laying 
granolithic  floors  over  which  there  is  a  heavy  truck  traffic  along 
certain  lines,  to  provide  steel  plates  or  gratings  properly  set 
in  the  concrete  to  form  lanes  or  tracks  for  the  heavy  trucks. 

The  nature  of  the  tools,  processes  and  products  in  a  given 
shop  bear  on  the  decision  between  granolithic  and  wood  floors. 
An  edged  tool  dropped  edge  down  on  a  granolithic  floor  would 
be  damaged  by  the  impact,  while  the  same  tool  dropped  edge 
down  on  a  wood  floor  would  dig  into  the  wood  and  probably 
suffer  no  damage.  Also,  a  manufactured  products  consisting  of 
delicate  metal  pieces  would  be  much  more  damaged  by  falling 
on  a  cement  floor  than  on  a  wood  floor.  Still  further,  the  dust 
produced  by  the  wear  of  some  granolithic  surfaces  has  proved 
harmful  to  delicate  machinery  in  some  shops.  The  wood  floor 
does  not  of  itself  produce  a  dust  capable  of  any  visible  action 
as  an  abrasive.  It  is  possible,  however,  by  glueing  battleship 
linoleum  to  a  concrete  floor  to  get  many  of  the  advantages  of 
a  wood  surface.  Tools  and  small  manufactured  articles  are  as 
little  likely  to  break  by  falling  on  a  linoleum  surface  as  upon 
wood.  The  linoleum  is  without  the  innumerable  cracks  of  the 
wood  floor  and  therefore  is  much  more  easily  kept  perfectly 
free  from  dust.  Linoleum  is  also  an  efficient  insulation  against 
loss  of  body  heat  to  the  concrete  floor. 

High  resistance  to  wear  of  every  sort  and  practically  com- 
plete dustlessness,  that  is  to  say,  freedom  from  the  production 
of  abrasive  dust,  can  be  secured  in  a  granolithic  surface  prop- 
erly made.  It  is  always  better  that  a  granolithic  finish  should 
be  laid  on  the  floor  slab  while  the  latter  is  still  green.  A  better 
bond  between  the  finish  and  the  slab  can  be  obtained  in  this 
way  than  is  possible  after  the  slab  has  fully  set.  Unfortunately, 
the  conditions  governing  the  erection  of  concrete  buildings  usu- 
ally put  off  the  laying  of  the  floor  finish  until  all  the  rest  of 
the  building  is  practically  completed,  and  this  involves  the  need 
of  using  great  care  in  cleaning  and  roughening  the  slab  sur- 
face so  that  the  granolithic  finis^!  laid  upon  it  will  get  the  best 
possible  bond  with  the  slab.  Ordinarily  the  finish  need  not  be 
more  than  three-quarters  of  an  inch  thick.  Both  for  wearing 
capacity  and  for  the  avoidance  of  dust  through  abrasion  of 
the  concrete,  the  granolithic  finish  should  contain  the  highest 
possible  proportion  of  tough   stone  aggregate. 
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For  the  most  durable  and  most  nearly  dustless  floor  my  rule 
is  this :  First,  it  is  better  to  use  no  sand ;  sand  grains  are  brittle, 
are  early  broken  by  the  abrasion  of  feet,  and  cause  dustiness. 
Use  for  an  aggregate  a  stone  suitable  for  macadam  road,  taking 
the  sizes  that  pass  through  a  haif-inch  round  mesh  screen,  and 
nothing  smaller  than  that  passed  by  a  20  mesh  screen.  Mix  the 
concrete  dry  of  the  consistency  used  in  making  blocks,  so  that 
considerable  tamping  will  be  required  to  bring  to  the  surface 
enough  water  for  trowelling.  Finally,  do  the  trowelling  before 
the  mortar  sets.  It  is  practicable  in  this  way  to  get  a  surface 
that  is  90  per  cent,  hard  stone;  the  mortar,  of  course,  wears 
more  quickly,  but  its  small  area  makes  the  results  of  this  wear 
unobjectionable.  Prolonged  trowelling  of  a  wet  mixture  brings 
to  the  top  the  "laitance"  of  the  concrete,  which  is  the  part  in- 
capable of  a  true  set.  A  top  layer  of  laitance  is  therefore  porous 
and  wears  down  quickly.  Even  the  fine  particles  of  good  cement 
should  not  be  brought  to  the  top,  for  they  form  a  layer  which 
is  weakly  bonded  to  the  rest  of  the  concrete,  and  which  wears 
away  quickly,  appearing  in  the  air  as  dust. 


A  PRACTICAL  DEMONSTRATION  IN  FUEL  ECONOMY 


LEHIGH  VALLEY  RAILROAD 


The  impetus  given  the  general  question  of  fuel  economy  has 
without  a  doubt  been  one  of  the  most  prominent  features  of 
railroad  operation  during  the  past  two  years.  Some  of  the  sav- 
ings effected  have  been  remarkable  in  many  ways  and  princi- 
pally because  they  were  secured  through  the  co-operation  of 
the  engine  crews  and  not  through  any  particular  improvement 
in  existing  conditions  or  in  the  quality  of  the  fuel  used. 

The  amount  of  money  expended  yearly  for  locomotive  fuel  is 
the  largest  single  item  of  expense,  excepting  labor,  that  has  to 
be  met  by  railroads.  Its  magnitude  is  indicated  by  statistics 
furnished  by  the  Lehigh  Valley  Railroad,  which  show  that  the 
fuel  consumed  by  its  locomotives  for  the  year  ending  June  30, 
1910,  cost  about  $3,000,000.  During  this  period  there  were  in 
the  service  approximately  one  thousand  firemen,  which  indicates 
that  the  cost  of  fuel  handled  by  each  fireman  averaged  $3,000. 

The  railroads  generally  realize  that  the  fuel  problem  is  largely 
in  the  hands  of  the  engineers  and  firemen,  and  resuhs  have  been 
chiefly  achieved  through  direct  appeal  to  the  engine  crews;  in- 
telligent direction  of  their  efforts  without  arbitrary  dictation, 
and  the  presentation  of  compelling  and  easily  understood  argu- 
ments to  show  just  how  potent  the  effect  of  a  little  extra  care 
and  watchfulness  implies  to  the  coal  pile.  For  instance,  the 
Lehigh  Valley  points  out  that  if  each  engineer  and  fireman 
would  reduce  the  cost  of  fuel  one  cent  per  locomotive  mile, 
which  would  mean  about  two  less  shovelsful  of  coal  per  mile, 
it  would  amount  to  a  reduction  in  cost  of  fuel  of  over  $200,000 
a  year;  or,  in  other  words,  a  saving  of  $200,000  annually  can 
be  effected  by  engine  crews  making  this  apparently  insignificant 
improvement.  The  saving  cannot,  of  course,  be  made  by  one 
man  alone,  but  it  requires  the  united  efforts  of  the  one  thou- 
sand firemen  employed  by  the  Lehigh  Valley,  and  an  equal 
number  oi   engineers. 

In  order  to  emphasize  what  can  be  accomplished  through  this 
effort  this  road  recently  undertook  the  most  remarkable  prac- 
tical demonstrations  of  which  there  is  any  record,  and  this  was 
no  less  an  achievement  than  that  of  running  one  engine  through 
without  charge  on  a  heavy  passenger  train  between  Buffalo  and 
Jersey  City,   a  distance  of  446.6  miles. 

That  the  argument  might  be  stronger  and  more  appealing  to 
the  Lehigh  Valley  men,  it  was  decided  to  use  a  locomotive  which 
was  a  product  of  the  road's  own  shop,  and  one  of  the  class 
"F-6,"  No.  2475,  was  accordingly  selected  for  the  test.  This  is 
one  of  the  4-4-2  type  which  were  designed  in  the  office  of  the 
mechanical  engineer,  and  remodeled  in  the  Sayre  shop,  being 
placed  in  service  in  November,  1910.  Although  the  railroad 
company  calls  these  rebuilt  engines,  they  are  to  all  intents  and 
purposes  new,  as  only  a  few  old  castings  were  used  in  their 
reconstruction.     These  locomotives  were  not  only  well  designed, 


but  carefully  constructed  as  well,  which  is  evinced  by  the  law 
maintenance  cost  since  being  placed  in  service.  Their  general 
appearande  indicates  that  ever/  man  who  worked  on  them  felt 
the  keen  personal  pride  in  his  work  which  calls  forth  the  best 
effort. 

In  view  of  this  noteworthy  run,  which  will  no  doubt  remain 
as  the  record  of  individual  locomotive  performance  for  a  long 
time,  the  principal  dimensions  of  these  class  F-6  engines  will 
be  of  interest : 

Class Fm. 

Type .Vt'.antic, 

Cylinders     . ....  t ,........, .21"  x  26". 

Diameter   drivers    (over  tires) ..  .^  , 77". 

Boiler    pressure.... .200  lbs. 

Tractive   effort .i  i . . .  .  .  26,310  lbs. 

Total    weight    of   engine    and    tender .......VV.... 303,100  lbs. 

Weight  on   drivers 99,700  lbs. 

Vvel , ,....;. , , . ,, , . , .,  ....  Bituminous  coal. 

Firebox .^,:.  i Semi- wide. 

Flues .,>,,.....-. »!;;. ..V 374,  16'  2"  long. 

Grate     area ...••-.  .i;.',  •*-.'i..%»,"..i.  ,*,,,.,,,.  61.2  sq.   ft. 

Heating  surface,   flues.  ...;>■....>... ...i...... 3,164  sq.   ft. 

Heating   surface,    firebox,  .i...... i.....I..i».. .  .160  sq.   ft. 

Heating  surface,   total ....;... 8,324  sq.   ft. 

On  June  21,  1911,  locomotive  No.  2475,  with  engineer  John 
Corey,  and  fireman  Frank. Pettit  in  charge,  left  Buffalo  on  train 
No.  4,  consisting  of  ten  cars,  and  started  on  the  run  of  446.6 
miles  to  Jersey  City.  This  crew  was  in  charge  of  the  locomo- 
tive the  entire  distance  without  faking  coal,  or  cleaning  the  fire. 
Between  Wilkes-Barre  and  Fairview,  a  distance  of  16^3  miles, 
with  a  grade  of  95  feet  to  the  mile,  a  helping  engine  assisted 
the  train,  which  is  the  usual  practice.  The  regular  locomotive 
crews  east  of  Sayre  acted  as  pilots,  engineer  Corey  and  fireman 
Pettit  not  being  familiar  with  that  part  of  the  road. 

The  following  table  gives  the  weight  of  the  train  and  the 
distance  each  weight  was  hauled: 


Stations. 
Ruflalo   to    IJelhlehem. 
Bethlehem  to   Easton. . 
Easton  to  Jersey  City. 


Miles  Cars      Tons  bekind  Car 

Run.  Hauled.     Tender.  Miles. 

369  10           560  3,590 

11.6  8            433  92.8 

76  7           372.8  632 


Ton  Miles. 
201,040 
5,022.8 
28,332.8 

.  J 

234,395.5 


Total     44().t)  4,214,8 

The  summary  of  the  run  is  given  below: 

Date ......;.i,..,..June    21,    1911. 

Engine .247^. 

Weather    ....,,... ,..»,^. Clear. 

Temperature w. ,.,,„...  80   degrees    (averag;e>. 

Rail ...:....,.,... .  Good. 

NVind ^.  ..,i..i...  .Light. 

Coal ..,,.. ......  Bituminous. 

Number  of  stops  made SI. 

Number    of   miles   run .................446.6 

Number  of  cars  hauled. ;..*..,...  10-8-7. 

Total   car  miles .i....  .....»,.>. . .  4,214.8. 

Total  ton   miles .....♦..;,........,«•.,.'....  234,395.6. 

Time  leaving  Buffalo. ......  i  ..-.i.'.....--....:.k.». ...  9-    58   a.    m. 

Time   arriving  Jersey    City,.  . ....;.....  .i.^..,.i ...  10.01   p.    m. 

Time   on    road .....:..ij.. . . .  12  hrs.   3  mio. 

Time  scheduled •....■.;.... 11    hrs.    57   min. 

Time   actual    running .........10    hrs.    40   min. 

Number  of  times  fire  cleaned. ......................  None. 

Times  fire  was  raked.. None. 

Times   grate   shaken. ......  ....>.................. .    6    (slightly). 

Coal   leaving   Buffalo ,.,i.,\.,.. ...  34.050  lbs. 

Coal   arriving  Jersey  City. ...  i..  ....,........<.%  wl ....  3.980  lbs. 

Coal    consumed 80,070  lbs. 

Coal  per  train   (or  locomotive)  mile 67.38  lbs. 

Coal    per   car   mile 7.134   lbs. 

Coal  per  ton  mile 0.128  lbs. 

Coal  per  square  foot  grate  area  per  hour. .48.94  lbs. 

Average    steam    pressure 196  lbs. 

Minimum  steam  pressure. , 190  lbs. 

Times  water  was  taken..., 8. 

Average   speed,   deducting  stops...., .i  i...,. ...  41.8  miles  per  hour. 

The  following  table  gives  a  comparison  of  some  of  the  (fig- 
ures taken  from  this  test  run  and  corresponding  figures  for  the 
year  ending  June  30,  1910:  '     v         , 

Coal  per  Pass, 
train  mile. 
Train   4,   .Tunc   21,   1911...        67.33  lbs. 
Average    1910 132.2     lbs. 

From  the  above  it  can  be  appreciated  what  is  possible  by 
careful  manipulation  of  a  locomotive  by  its  engineer  and  fire- 
man. This  performance  in  all  probability  is  the  most  remark- 
able ever  made  in  this  country  by  an  engine  hauling  a  heavy 
train  on  schedule  time.  The  total  amount  of  coal  used  between 
Buffalo  and  Jersey  City  was  15  tons  and  70  lbs.,  while  the 
amount  of  coal  consumed  usually  on  this  run  is  between  25  and 
30  tons.  When  the  distance  run.  train  hauled,  coal  consumed, 
which  was  less  than  five  shovelsful  per  mile,  the  time  made  up 
and  the  average  steam  pressure  are  considered,  the  performance 
reflects  great  credit  on  all  who  were  instrumental  in  making  it 
a  success. 


Coal  per  Pass.  Shovels  full  per 

car  mile.  mile  (a   14  lbs. 

7.134  lbs.  4.8 

24.4        lbs.  9.4 
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REDUCTION  OF  RED  TAPE 


An  incidental  benefit  of  the  unit  system,  as  now  practiced  on 
the  Union  Pacific  and  Southern  Pacific  railroads,  appears  to  be 
a  large  reduction  in  correspordence,  and  practically  the  elimina- 
tion of  red  tape.  It  is  estimated,  although  the  exact  figures  are 
not  obtainable,  that  within  the  last  two  and  one-half  years  the 
application  of  the  principles  of  the  unit  system  has  caused  a 
reduction  of  more  than  500,000  letters  a  year  in  the  correspon- 
dence of  the  operating  department  of  the  Harriman  lines. 
•  Where  previously  at  the  same  headquarters  it  was  said  that 
several  partial  records  of  a  transaction  existed,  now  there  is 
one  complete   record. 

The  unit  system  of  organization  has  now  been  installed  in 
tile  general  operating  offices  and  on  twenty-two  operating  di- 
visions of  the  Union  Pacific  system,  and  the  Southern  Pacific 
system,  of  the  Harriman  lines.  Some  of  the  underlying  prin- 
ciples of  the  system  have  been  applied  to  several  other  offices 
and  divisions  of  these  lines.  The  unit  system  it  may  be  said, 
like  all  other  similar  innovations,  depends  for  its  success  upon 
the  spirit  of  co-operation  existing  and  engendered  in  the  per- 
sons responsible  for  its  every-day  working. 


THE  BRICK  ARCH 


Users  of  the  brick  arch  five  to  ten  years  ago  can  be  divided 
into  two  classes,  those  who  found  sufficient  advantages  in  it 
to  more  than  equal  the  expense  of  the  brick  and  trouble  of  main- 
taining them,  and  those  who  found  their  conditions  such  as  to 
make  the  arch  unprofitable.  Both  classes  have  much  to  learn 
concerning  the  brick  arch  as  it  is  now  being  designed.  The 
sectional  arch  now  being  generally  applied  is  much  different  from 
the  old-style  design  and  eliminates  all  of  the  principal  objec- 
tions previously  raised,  permitting  the  advantages  to  be  obtamed 
under  nearly  all  conditions  without  the  oflfsetting  disadvantages 
and  unwarranted  expense. 

Carefully  conducted  tests  on  all  sides  indicate  the  arch  to  be 
one  of  the  most  valuable  fuel  economizers  or  capacity  increas- 
ers.  As  reported  in  another  part  of  this  issue,  the  tests  on  the 
New  York  Central  Mallets  show  that  in  connection  with  the 
superheater,  the  arch  alone  gave  a  fuel  saving  of  about  ii  per 
cent.  As  we  begin  to  approach  the  limit  of  the  fireman's  en- 
durance an  opportunity  for  an  11  per  cent,  saving  in  fuel,  or,  in 
other  words,  a  13  or  14  per  cent,  increase  in  capacity  of  loco- 
motive is  of  inestimable  value. 

It  is  interesting  to  investigate  the  effect  of  the  arch  in  the 
firebox  which  causes  such  a  difference  in  the  boiler  capacity  as 
a  whole.  The  arch  as  now  generally  installed  is  carried  on 
water  tubes,  from  two  to  four  in  number,  depending  upon  the 
width  of  firebox,  extending  from  the  inside  throat  sheet  to  the 
upper  part  of  the  back  firebox  sheet.  The  arch  brick  in  small 
sections,  each  of  them  of  a  size  to  be  conveniently  handled  by 
one  man,  rest  on  and  between  these  tubes  and  are  carried  up- 
ward to  a  point  about  18  to  24  inches  from  the  crown  sheet,  ex- 
tending back  from  J^  to  ^  of  the  length  of  the  firebox.  They 
are  sometimes  tight  against  the  throat  sheet,  but  more  often  a 
space  of  3  or  4  inches  is  left  open  at  this  point. 

In  a  firebox  without  a  brick  arch,  when  the  door  is  closed,  the 
flame  and  gases  from  the  fuel  bed  probably  take  an  almost  direct 
path  to  the  tubes,  in  which  case  the  back  firebox  sheet  or  door 
sheet,  a  large  part  of  the  crown  sheet  and  the  upper  back  cor- 
ners of  the  side  sheet  have  no  direct  impinging  action  from 
the  flame  and  receive  only  radiated  heat.  While  no  one  yet  has 
accurately  determined  what  the  relative  value  of  firebox  and 
tube  heating  surface  may  be,  there  is  do  doubt  but  what  fire- 
box heating  surface  is  several  times  as  valuable  as  an  equal 
amount  in  tubes,  and  in  a  locomotive  without  a  brick  arch  fully 
half  of  this  surface  is  not  utilized  to  the  best  advantage. 

When  the  arch  is  installed,  the  flames  are  compelled  to  pass 
backward  underneath  it  and  then  make  a  sharp  turn  ovcr  the 
top  of  the  arch,  in  this  way  impinging  directly  against  the  door 
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sheet,  the  crown  sheet  and  the  back  part  of  the  side  sheets,  per- 
mitting them  to  transmit  as  much  heat  as  the  water  circulation 
back  of  them  will  absorb.  At  the  same  time,  the  section  in  front 
and  above  the  arch  are  not  robbed  of  their  opportunity. 

There  is  another  feature  in  connection  with  the  brick  arch 
which  seems  to  explain  part  of  the  result,  and  that  is  in  getting 
and  holding  very  high  temperatures  along  the  bottom  of  the 
side  sheets.  The  amount  of  heat  passing  through  a  steel  plate  is 
to  some  extent  governed  by  the  same  rules  as  the  amount  of 
water  passing  through  a  pipe,  t.  e.,  the  diiYerence  in  temperature 
between  the  two  sides  of  the  sheet  act  much  the  same  as  the  dif- 
ference in  pressure  at  the  two  ends  of  a  pipe.  With  the  arch 
the  high  temperature  held  along  the  bottom  of  the  side  sheet 
where  there  is  the  lowest  temperature  on  the  opposit  side  gives 
an  opportunity  for  this  surface  to  transmit  its  maximum  capacity. 

While  a  fair  proportion  of  the  value  of  the  arch  is  probably 
due  to  the  presence  of  an  incandescent  body  in  the  midst  of  the 
firebox  and  the  increasing  of  the  length  of  the  flame,  it  would 
appear  from  the  discussion  just  given,  that  its  action  simply  as 
a  baffle  plate  is  one  of  its  most  important  features. 


BLOCKING  THE  INITIATIVE 


A  prominent  feature  of  railroading  as  viewed  in  this  country 
of  late  is  the  widespread  policy  of  encouraging  the  rank  and 
lilc  to  take  the  initiative,  possibly  not  so  much  in  action,  but  in 
suggestion.  It  is  not  at  all  uncommon  to  see  boxes  placed  close 
to  master  mechanics'  offices  where  the  men  are  requested  to  de- 
posit any  idea,  plan  of  work  or  appliance  which  may  be  in  the 
direction  of  improving  existing  conditions  or  methods.  In  con- 
sequence of  this  obviously  correct  procedure,  thousands  of  ideas 
have  been  worked  into  practical  possibilities  of  incalculable  value 
to  the  general  scheme  of  locomotive  maintenance. 

It  is  rather  expected,  indeed,  from  an  American  standpoint, 
that  mechanics  shall  be  originators  of  ideas,  and  it  is  quite  evi- 
dent that  of  late  they  have  measured  up  to  it.  In  fact,  it  may 
be  said  that  many  of  the  advanced  ideas  which  prevail  to-day 
originated  at  the  bench  or  the  machine,  and  railway  manage- 
ment sensibly  fosters  this  inventiveness. 

In  contrasting  shop  methods  abroad  with  those  prevailing  in 
this  country  it  is  impossible  not  to  be  impressed  by  the  fact 
that  very  little  initiative  seems  to  be  permitted  or  taken  advan- 
tage of  by  either  shopmen  or  their  foremen.  This  is  particu- 
larly noticeable  in  the  lack  of  the  commonest  labor-saving  de- 
vices, and  what  have  been  termed  on  this  side  of  late  "shop 
kinks,"  are  practically  unknown  quantities.  An  observer  will 
search  in  vain  for  the  examples  of  inventive  ingenuity  which 
practically  every  American  shop  can  afford  in  profusion,  and 
which  in  many  instances  have  so  greatly  simplified  and  cheap- 
ened production  as  to  be  unbelievable. 

A  very  interesting  study  is  afforded  in  this  contrast  and  it 
will  be  found  as  it  progresses  that  the  problem  is  not  by  any 
means  unsolvable.  In  the  long  run  it  simply  resolves  to  the 
fact  that  in  this  country  the  workman  is  given  every  encourage- 
ment to  think,  from  the  time  when  he  enters  on  his  trade  as  ap- 
prentice until  the  highest  pinnacle  has  been  reached,  while 
abroad  he  is  encouraged  not  to  think,  the  latter  being  largely 
the   perquisite  of  the  directing  heads. 

This  impression  was  formed  after  a  very  long  and  close  an- 
alysis of  foreign  shopmen  and  methods,  and  even  of  the  train 
service.  Every  move  is  laid  out  in  advance,  so  far  as  any  pos- 
sible contingency  can  be  estimated,  both  in  the  shop  and  on  the 
road,  and  this  detail  is  indeed  carried  to  such  a  refinement  that 
it  would  appear  the  man  who  does  the  thinking  would  not  only 
consider  any  omission  a  very  serious  matter,  but  a  personal  re- 
flection as  well. 

In  keeping  with  this  condition  it  is  not  surprising  that  the 
men  in  the  large  repair  shops  appear  lo  be  a  very  comfortable 
lot.  They  take  life  easily  and  impress  the  visitor  as  not  intend- 
ing to  work  too  hard.  Certainly  they  do  not  appear  as  a  body 
who   would   remain   up   nights   endeavoring  to   evolve   new   jigs 


and  methods.  Should  they  attempt  the  latter  it  is  not  at  all 
likely  that  the  suggestion  would  be  viewed  with  any  particular 
favor,  even  if  they  could  be  placed  before  the  head,  who,  by  the 
way,  is  very  much  further  removed  from  his  rank  and  file  than 
any  superintendent  of  motive  power  under  our  plan  of  organiza- 
tion. 

So  long  as  this  heavy  thinking  is  done  by  very  few  men  they 
arc  enormously  compensated.  F.  M.  Webb,  chief  mechanical  en- 
gineer of  the  London  and  North  Western  Ry.  of  England,  re- 
ceived the  equivalent  of  $35,000  per  year.  They  are  willing  to 
pay  a  man  well  who  can  think  for  his  entire  department.  It  is 
said  that  Mr.  Webb  discouraged  his  men  to  produce  labor-saving 
devices  because  he  had  an  ample  staff  of  mechanical  engineers 
for  that  purpose  and  who  were  well  paid  to  do  all  of  the  in- 
venting. Thus  the  range  for  originality  became  somewhat  con- 
structed on  that  system  at  least. 

It  is  practically  unknown  for  a  subordinate  official,  even,  not 
to  mention  the  vast  rank  and  file,  to  take  the  initiative.  The 
features  of  personality  and  individuality  which  endow  Ameri- 
can railroading  with  such  a  valuable  as  well  as  picturesque  aspect 
arc  entirely  lacking  abroad,  because  the  employees,  through  the 
absolutely  inflexible  system  of  organization  which  prevails,  must 
be  largely  automatons.  The  general  scheme  is  also  a  wonderful 
example  of  absolute  subordination,  one  so  complete  that  indi- 
vidual effort  is  seriously  hindered,  if  not  altogether  checked. 
The  men  are  inherently  not  self-assertive,  as  in  this  country,  and 
in  the  face  of  the  prevailing  systems  this  cannot  well  be  engen- 
dered. 


RAILROAD  SHOP  TOOLS 


It  is  a  singuar  fact  in  connection  with  American  railway  meth- 
ods that  the  majority  of  roads  do  not  seemingly  favor  the  ex- 
istence of  a  depreciation  fund  for  taking  care  of  shop  machin- 
ery, and  so  far  as  regards  this  particular  item,  at  least,  some- 
thing of  value  might  be  learned  from  an  analysts  of  method?  in 
vogue  overseas,  and  especially  in  England.  The  system  there 
adhered  to  makes  admirable  provision  for  the  maintenance  of 
not  only  rolling  stock,  but  machine  tools  as  well  by  setting  aside 
annually  a  definite  amount  to  be  spent  for  this  work.  This 
amount  is  increased  from  time  to  time  with  the  increase  in  the 
amount  and  capacity  of  the  equipment,  and  it  forms  an  ade- 
quate depreciation  fund  for  keeping  the  rolling  stock  and  shop 
equipment  up  to  a  uniform  condition  of  efficiency. 

Five  per  cent,  is  taken  as  a  fair  amount  to  be  allowed  for 
depreciation  on  each  machine  tool  per  year,  and  it  is  claimed 
that  an  annual  appropriation  of  5  per  cent,  of  the  value  of  the 
machinery  in  each  shop  would  practically  renew  the  machine 
equipment  once  in  every  20  years.  This  must  naturally  appeal 
as  a  far  more  sensible  and  consistent  procedure  than  that  gen- 
eraly  prevailing  where  a  master  mechanic  must  make  a  des- 
perate fight  for  many  months  before  a  machine  admittedly  ob- 
solete can  be  replaced  by  one  of  modern  design  capable  of  re- 
turning adequate  service  for  the  investment. 

In  this  general  connection  many  timely  inferences  may  be 
drawn  of  much  significance.  For  instance,  in  buying  new  ma- 
chines care  should  be  taken  to  select  those  which  will  effect  the 
largest  earnings.  Needless  to  add  that  care  should  also  be  ex- 
ercised to  see  that  the  machines  which  are  known  to  be  the  least 
profitable  should  be  first  replaced  by  those  of  modern*  design. 
Special  machines,  excepting  wheel  and  axle  lathes,  which  are 
as  a  rule  essential,  are  generally  unprofitable  except  in  cases 
where  they  can  be  kept  in  constant  use. 

The  selection  of  lathes,  for  example,  is  a  matter  requiring 
care  and  deliberation.  In  many  cases  it  would  be  preferable 
to  decide  on  a  turret  lathe  instead  of  an  engine  lathe,  as  on 
certain  classes  of  work  a  modern  turret  lathe  will  produce  from 
two  to  five  times  as  much  work  as  an  ordinary  engine  lathe.  An- 
other machine  which  is  superior  in  many  instances  to  the  latter  is 
the  vertical  boring  and  turret  mill  or  lathe.  This  machine  will  pro- 
duce at  least  double  the  amount  of  work  that  is  possible  on  an 
engine  lathe ;  almost  anything  that  an  ordinary  lathe  can  do,  and 
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much  that  it  cannot  perform,  is  handled  hereon  usually  in  a 
much  shorter  time,  and  in  a  more  satisfactory  manner,  with 
ihc  additional  advantage  of  occupying  less  floor  space. 

A  well-equipped  tool  room  has  more  to  do  with  the  efficiency 
■of  a  shop  than  the  majority  of  master  mechanics  seem  to  realize. 
Every  tool  should  haVe  its  place  and  should  be  kept  in  good 
condition  for  immediate  use  so  that  when  it  is  needed  it  can  be 
procured  quickly.  Old  machine  tools  should  be  replaced  by 
modern  tools  as  quickly  as  possible,  for  until  they  are  the  rail- 
road shop  will  not  be  in  proper  position  to  reap  the  full  benefits 
*o  be  derived  from  high  speed  steels  and  up-to-date  methods. 


QUICK  RETURN  CRANK  SHAPER  MOTION 


To  THE  Editor: 

We  refer  to  your  article  on  page  416,  October,  191 1,  issue, 
■about  the  quick-return  motion  of  the  crank  shaper.  We  use  the 
simple  form  of  quick-return  mechanism,  and  we  ask  for  space 
to  show  why  we  believe  this  is  the  best,  mainly  because  it  is 
simple,  and  why  the  mechanism  described  as  the  two-piece  crank 
is  objectional  from  reverse  reasoning,  because  it  is  very  com- 
plicated. We  merely  wish  to  show  the  mechanism  of  both  types 
so  that  the  railroad  mechanical  departments  can  judge  between 
them. 

In  Fig.  I  herewith  is  shown  the  construction  of  our  simple 
•quick-return  mechanism.  It  will  l>c  noted  that  there  is  but 
•one  bearing  surface  to  this  bull  gear,  as  compared  to  ten  bear- 
ing surfaces  in  the  complicated  quick-return  mechanism.  A 
little  further  along  we  will  show  these  ten  bearing  surfaces. 
The  one  bearing  surface  of  the  simple  quick-return  mechanism 
is  the  hub  of  the  bull  gear  in  the  column.  Be  sure  to  note  that 
this  journal  is  hardened  and  ground,  and  has  a  self  oiling  bear- 
ing. This  hardened  and  ground  journal  with  flooded  lubrication 
"will  not  wear  elliptical.  It  will  also  be  noted  that  the  gear  teeth 
•are  radial  from  a  point  within  the  bearing  to  reduce  the  over- 
hang all  that  is  possible,  and  that  the  hub  is  very  long  to  offset 
the  overhang. 

In  Fig.  2  we  show  the  four  parts  of  the  so  called  two-piece- 
crank,  obtained  by  separating  the  component  parts  of  this  bull 
gear.  The  ten  bearing  surfaces,  all  of  which  are  in  action 
while  the  tool  is  cutting,  are  as  follows :  Number  i  runs  in 
column  and  corresponds  to  the  one  hub  bearing  of  the  simple 
•quick-return    mechanism ;    but   although   this   bearing   must   take 
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the  full  thrust  of  the  cut  it  is  very  short  as  compared  to  the 
same  bearing  in  the  simple  quick-return.  The  other  bearing 
surfaces  are  numbered  so  that  the  journal  and  its  bearing  can 
be  easily  seen,  the  journals  being  indicated  by  numbers  2,  3, 
4,  etc.,  and  the  corresponding  bearing  by  numbers  2',  3',  4',  etc. 
Number  ten  is  in  contact  with  a  flange  on  the  column. 
Is  it  necessary  to  point  out  that  these  nine  extra  bearing  sur- 
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FIG.    2. 


FIG.    I. 

faces  are  increasing  friction  and  wear?  It  should  r.lso  be  noted 
that  two  of  these  bearings  are  flat  rubbing  surfaces  (No.  7  and 
No.  8)  acting  like  a  brake,  and  some  of  the  radial  moving  parts 
are  placed  close  to  the  periphery  of  the  bull  gear  (No.  4,  No.  9 
and  No.  10)  which  is  more  objectionable  from  a  standpoint  of 
frictional  increase  than  a  well  designed  hub  bearing.  We  wish 
to  say  right  here,  that  the  designing  of  machine  tools  is  going 
rapidly  away  from  the  complicated  to  the  simple  forms  of 
mechanism,  and  the  designer  who  can  get  the 
same  action  with  fewer  parts  is  the  most  suc- 
cessful. 

We  freely  admit  that  the  complicated  quick- 
return  mechanism  shown  does  bring  about  the 
effect  desired  by  its  designer,  that  of  a  very 
quick-return  and  an  even  cutting  speed,  but  at 
what  a  loss  of  simplicity  and  power!  Power 
of  efficiency  is  our  pet  hobby,  and  we  court 
investigation  and  tests  to  demonstrate  our 
position  in  this  re.spect.  Is  an  even  cutting 
si:eed  so  desirable  in  planing?  If  so,  why  is 
Mr.  Powell  so  enthusiastic  over  his  accelerat- 
ing cut  planer?  Further,  it  has  been  shown 
time  and  again,  that  the  quick-return  in  plan- 
ing is  not  nearly  so  important  as  the  speed 
at  which  the  cut  can  be  taken.  If  the  quick- 
return  is  so  important,  why  the  variable  speed 
planer  with  a  constant  return?  The  accelerat- 
ing motion  of  a  shaper  ram  is  especially  valu- 
al)le  in  that  it  reduces  the  shock  of  the  tool's 
entering  and  leaving  the  work.  .\  heavier  cut 
can  be  taken,  and  a  faster  speed  maintained. 
In  other  words,  more  work  and  better  work 
with  less  expenditure  of  power. 

Queen  City  M.\chine  Tool  Co., 

Cincinnati,  O. 
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IMPROVEMENTS  IN  SPEED  CLUTCHES 


The  advent  of  high  speed  steels,  demanding  better  and  more 
powerful  clutches  on  countershafts,  and  many  other  require- 
ments imposed  by  modern  practice,  has  resulted  in  a  very  high 
development  of  these  devices.  They  have  been  adopted  for  use 
as  parts  of  machines  by  some  of  the  leading  manufacturers  with 
perfect  success.  For  the  past  several  years  the  Carlyle  Johnson 
Machine  Co.,  of  Manchester,  Conn.,  makers  of  the  Johnson  fric- 
tion clutch,  have  been  embodying  many  improvements  which 
simplify  the  working  mechanism  of  these  clutches,  and  add  to 
their  efficiency,  with  the  result  that  a  product  is  attained  in  the 
new  design  leaving  practically  nothing  to  be  desired  from  the 
viewpoint  of  either  efficiency  or  simplicity. 

As  will  be  seen  in  the  accompanying  illustrations,  this  clutch 


SINGLE    iCXl-TCH— EXTCRIOR. 


SECTION    SHOWING   CLUTCH    ENGAGED    .\Nn    PULLEY    MOUNTED    ON 
HUB    OF    FRICTION    CUP. 


has  but  few  parts,  and  is  very  compact.  A  body  fastened  to  the 
shaft  carries  a  split  ring  in  which  are  inserted  a  pair  of  levers. 
A  curve-shaped  wedge,  which  is  made  part  of  a  shipper  sleeve, 
forces  the  levers  apart,  expands  the  ring  and  brings  the  outer 
surface  into  frictional  contact  with  the  inner  surface  of  the 
friction  cup,  the  hub  of  the  latter  being  made  to  suit  require- 
ments. 

The  leverage  is  so  compounded  that  very  little  pressure  is  re- 
quired to  operate  the  clutch.  One  screw  which  moves  two  taper 
blocks,  set  into  tlie  levers,  adjusts  the  contact  of  the  ring  and 
cup  to  any  tension.  This  is  easily  reached  with  a  screw  driver 
through  a  hole  in  the  friction  cup.     The  perfectly  smooth  ship- 


per sleeve  entirely  covers  the  working  parts  so  no  dirt  can  get 
near  them.  The  double  clutch  requires  but  little  more  space  than 
single  and  has  two  friction  cups  with  hubs  on  which  can  be 
mounted  pulleys,  cones,  gears,  etc.,  of  any  diameter  and  face. 

The  double  clutch  has  been  employed  with  great  success  in 
the  instance  of  some  of  the  largest  machine  tools  ever  con- 
structed, a  notable  illustration  being  in  connection  with  the 
Betts'  heavy  boring  and  turning  mill.  One  of  these  machines 
swings  20  ft.  3  in.  in  diameter  and  takes  work  12  ft.  high  under 
the  tools.  The  tool  spindles  have  a  travel  of  "/Z  inches,  and 
the  total  weight  of  the  machine  is  373,000  lbs.  In  this  very 
massive  design  ease  of  operation  has  been  very  largely  secured 
through  liberal  use  of  the  friction  clutches  above  described. 
Two  double  clutches  are  used  in  the  nest  of  gears  on  either  side 
of  the  machine,  the  design  being  such  that  the  face  plate  or 
table,  instead  of  being  driven  by  one  pinion,  is  driven  by  two 
pinions,  one  on  each  side.  The  feature  of  driving  from  both 
sides  of  the  table  tends  toward  smooth  running  and  increased 
stiffness  under  cuts  that  are  not  entirely  continuous.  The  New- 
ton 30  in.  horizontal  milling  machine  and  the  Newton  I-bean\ 
cold  saw  cutting  oflf  machine  afford  additional  instances  of  how 
this  small  compact  clutch  is  used  by  machine  tool  builders  as 
part  of  some  of  the  best  high  grade  machine  tools  built.     It  is 


DOUBLE  CLUTCH — EXTERIOS. 


SECTION    SHOWING    CLUTCH    DISENGAGED. 

said  that  16,000  of  these  clutches  have  been  used  by  one  manu- 
facturer of  turret  lathes  as  part  of  the  lathe  head. 

The  method  of  driving  machinery  direct  from  the  line  shaft 
by  the  employment  of  this  device,  without  the  use  of  counter- 
shafts over  each  machine,  is  also  of  decided  interest.  The  sav- 
ing in  power,  pulley.-,  countershafts,  overhead  or  across  belts,  the 
maintenance  of  which  is  a  constant  item  of  expense  and  amounts 
to  considerable  each  year,  stvin  pays  for  tiiis  equipment.  This 
form  of  direct  drive  is  now  being  extensively  used  by  many 
large  manufacturing  concerns  throughout  the  country  with  en- 
tire satisfaction.  The  amount  of  friction  eliminated  and  the 
power  saved  by  sucii  a  drive  can  no  doubt  be  readily  appre- 
ciated. 
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A  REMARKABLE  NEW  RELIEVING  LATHE 


One  of  the  most  progressive  steps  in  lathe  manufacture  that 
has  occurred  in  many  years  is  noted  in  the  new  "Hamilton"  re- 
lieving lathe,  which  is  the  latest  production  of  the  Hamilton 
Machine  Tool  Co.,  of  Hamilton,  O.  This  new  machine  is  a  lathe 
with  a  relieving  device  for  backing  off  straight  or  taper  taps  or 
reamers,   also   for  both    straight,   angular   and    face   mills.     The 


loosening  the  two  bolts  the  spindle  can  be  turned  by  hand  with- 
out changing  the  position  of  the  cam.  f  is  a  short  screw,  and 
when  the  lathe  is  not  required  for  relieving  should  be  removed 
and  the  long  screw  which  is  furnished  put  in  its  place.  This 
substitution  converts  the  machine  into  a  standard  lathe. 

The  new  lathe  will  handle  work  up  to  its  greatest  capacity 
between  centers,  the  relieving  mechanism  being  driven  from  the 
back  gearing  through  change  gears^nd  a  splined  rod  which  ex- 
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THE   HAMILTON   RELIEVING  LATHE. 


novelty  of  this  construction  is  tliat  it  will  not  only  do  the  work 
of  any  lathe,  but  will  do  the  work  of  any  relieving  machine 
as  well. 

The  attempt  has  been  made  in  thtilpast  to  provide  this  dual 
capacity  through  relieving  attachments,  but  these  cannot  be 
likened  to  other  than  makeshifts,  as  through  their  use  only 
straight  work  is  possible,  whereas  in  the  machine  under  con- 
sideration taper,  angular  and  face  work  can  be  performed  with 
equal  facility.  This  relieving  device  is  not  an  attachment  in  any 
sense,  but  is  built  into  and  is  a  part  of  the  lathe  itself.  At  the 
same  time  the  interchange  of  a  long  screw  for  a  short  one 
throws  out  the  relieving  feature  of  the  machine  and  converts  it 
into  a  standard  lathe.  The  new  machine  will  relieve  all  straight 
and  taper  tap  and  reamers,  also  all  straight  and  angular  face  mills 
up  to  lo  in.  in  diameter,  with  any  number  of  teeth  from  two  to 
sixteen.  It  is  not  confined  to  outside  relieving,  but  will  do  in- 
side work  as  well,  such  as  hollow  mills,  doing  it  as  rapidly  and 
as  accurately  as  a  machine  built  solely  for  that  purpose. 

An  analysis  of  the  relieving  device  becomes  naturally  the  most 
interesting  feature  in  the  study  of  this  fine  tool,  and  through 
reference  to  the  line  drawing  of  the  top  of  the  carriage  its  op- 
eration may  be  readily  grasped. 

In  this  a  is  a  coiled  spring  adjusted  by  means  of  a  screw- 
driver screw  and  is  provided  with  a  lock  nut,  which  should  be 
kept  tight  so  as  to  maintain  an  even  pressure  of  the  cam  link  c 
against  the  cam  b.  Of  the  latter  three  are  furnished,  one  double, 
one  triple,  and  one  quadruple,  which  are  sufficient  for  relieving 
sixteen  numbers  of  teeth,  from  2  to  i6  inclusive.  This  cam  is 
easily  removed  after  releasing  the  tension  of  spring  a,  and  it 
is  held  in  place  by  a  screw  and  washer,  c  is  the  cam  link  which 
is  held  against  the  cam  b  by  means  of  spring  a.  and  must  be 
removed  before  trying  to  lift  out  cam  b. 

The  adjusting  block,  which  gives  any  amount  of  relief  from 
1/32  in.  to  5/16  in.  is  marked  d.  and  is  operated  by  the  adjusting 
screw  c.  This  is  a  double  screw,  one  inside  of  the  other,  and  by 
loosening  the  outer  screw  and  turning  the  inner  screw,  either  to 
the  right  or  left,  the  amount  of  relief  is  increased  or  diminished 
as  required.  /  is  the  adjusting  gear  and  is  used  for  setting  the 
work  in  proper  relation  to  the  tool  so  that  the  same  will  "kick 
back"  at  the  proper  time.     This  is  a  very  handy  feature,  as  by 


tends  the  full  length  of  the  bed.  The  shaft  drives  a  spur  gear, 
which  in  turn  drives  another  spur  gear  running  loose  on  a  slot- 
ted disc  which  is  keyed  to  a  bevel  gear  shaft.  Changing  the 
throw  to  suit  any  particular  work  is  accomplished  by  turning 
a  screw  on  the  outside  of  the  swivel.  This  regulates  the  po- 
sition of  the  adjusting  block  that  slides  along  the  cam  link  in- 


DIAGRAM    OF    RELIEVING    DEVICE. 

side  of  the  swivel  and  connects  with  the  cam.  The  swivel  itself, 
turning  easily  on  its  center  post,  enables  the  tool  to  be  brought 
up  to  the  work  from  any  position  desired.  The  compound  rest 
tool  slide  is  held  up  against  the  cam  by  a  heavy  adjustable 
spiral  spring,  which  assures  positive  action  and  reduces  the  pos- 
sibility of  looseness  through  wear  to  a  minimum.  All  shafts 
on  the  carriage  run  in  hardened  and  ground  bearings  and  are 
provided   with    hardened   and   ground    thrust   washers. 
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THOMSBN  AND  ELNSBR  LOCOMOTIVE  SUPERHEATER 


An  occasional  objection  has  been  raised  in  connection  with 
the  ordinary  form  of  high  degree  superheater  on  the  grounds 
that  through  the  necessary  employment  of  quite  a  number  of 
large  flues  to  contain  the  superheater  elements  there  is  a  very 
large  diminution  of  the  evaporative  surface  of  the  boiler.  Not- 
withstanding the  fact  that  this  view  may  be  considered  as  based 
on  theoretical  assumption  more  than  on  the  fact  of  reduced 
efficiency  an  experiment  is  now  under  way  with  the  end  in  view 
to  apply  the  superheater  to  tubes  of  the  ordinary  diameter.  With 
this  end  in  view  Thomsen  and  Elnser,  on  the  staff  of  the  Schmidt 


Fig.  I  is  a  longitudinal  section  through  part  of  a  locomotive 
boiler  fitted  with  the  superheater.  Fig.  2  is  a  section  on  the  line  2 
of  Fig.  I,  looking  from  the  right-hand  side,  and  Fig.  3  is  a  sec- 
tion on  the  line  3  of  Fig.  i,  looking  from  above.  The  super- 
heaters are  arranged  with  tubes  (A)  situated  within  the  smoke 
tubes  (B)  of  the  locomotive.  The  superheater  tubes  (A)  are 
connected  at  their  ends  to  headers  (C)  and  (D),  the  headers 
(C)  being  provided  with  a  connection  (E)  to  the  steam  space 
of  the  boiler.  The  superheater  tubes  (A)  are  disposed  as 
shown,  and  are  connected  to  their  headers  by  bridge  pieces  (F) 
bearing  upon  flanges  (G)  formed  on  the  superheater  tubes  and 
secured  to  the  header  by  means  of  the  bolts  (H).     The  headers 


FIG.  1 


FIG.  2 


APPLICATION   OF   SUPERHEATER   TO    ALL   BOILEK   TUBES. 


Superheater  Co.,  have  been  granted  patents  in  Cassel,  Germany, 
on  an  entirely  new  arrangement  which  may  be  applied  without 
any  interference  with  existing  boiler  conditions,  provided  that 
the  flues  are  of  2^4  •»•  diameter,  or  at  least  above  two  inches 
in  diameter. 

One  of  the  fundamentals  in  superheater  design  up  to  a  com- 
paratively recent  period  was  to  provide  a  superheater  on  each 
side  of  the  boiler,  and  to  allow  each  superheater  to  supply  steam 
to  the  cylinder  on  one  side  of  the  locomotive  only.  It  has  been 
advanced,  in  this  connection,  that  this  construction  makes  it  often 
difficult  to  obtain  a  sufficient  quantity  of  highly  superheated 
steam  for  each  cylinder.  On  the  other  hand,  as  the  steam  is 
only  drawn  from  each  superheater  twice  per  revolution  of  the 
engine  the  claim  is  also  advanced  that  the  superheaters  are  not 
worked  to  their   full  capacity. 

In  the  arrangement  herein  illustrated,  in  which  interest  cen- 
ters principally  is  the  fact  that  extra  large  flues  are  not  a 
requisite,  it  will  be  also  noted  that  provision  is  made  for  a 
superheater  with  its  headers  opening  into  a  common  duct  which 
supplies  steam  to  the  cylinders.  These  headers  or  collectors  sup- 
plying the  superheated  steam  are  individually  in  communication 
with  separate  cylinders,  the  collectors  being  interconnected  in 
such  a  manner  that  all  co-operate  in  supplying  steam  to  the  en- 
gine irrespective  of  the  outlet  from  which  it  is  withdrawn. 


or  collectors  (D)  arc  connected  by  pipes  {S)  to  the  cylinders 
of  the  engine,  and  are  also  interconnected  at  their  upper  ends 
by  the  pipe   (/). 

By  means  of  this  arrangement  the  claim  is  advanced  that 
from  whichever  outlet  the  steam  is  withdrawn  the  whole  super- 
heater plant  is  operative  in  supplying  steam  to  the  outlet,  so 
that  an  ample  supply  of  superheated  steam  is  provided  and  the 
superheaters  are  worked  at  their  full  capacity.  The  design  is 
not  restricted  to  locomotives,  as  it  may  be  equally  well  applied 
to  othc-  plants,  in  which  a  plurality  of  superheaters  are  used, 
to  supply  superheated  steam  to  the  cylinders  of  a  multi-cylinder 
engine. 


There  are  in  the  World  To-day  about  1,300  miles  of  rail- 
roads upon  which  electricity  is  used  for  heavy  service.  Far  the 
greater  part  of  this  mileage  is  in  the  United  States.  In  addi- 
tion there  are  435  miles  of  electric  elevated  and  subway  lines  in 
the  cities  of  Boston,  Chicago,  Philadelphia  and  New  York. 


With  the  Use  of  Petroleum  by  the  transportation  and  manu- 
facturing industries,   California  has  practically  done  away   with 
coal  as  a  steam-raising  fuel.     Oil  is  also  used  in  that   State  ir 
laking  gas  employed  for  cooking,  heating  and  lighting. 
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ELECTRIC   LOCOMOTIVES   IN   THE  HOOSAC  TUNNEL 


BOSTON  &  MAINE  R.  R. 


In  the  newly  electrified  Hoosac  Tunnel,  the  Boston  &  Maine 
Railroad  Company  has  in  service  five  electric  locomotives  for 
hauling  the  trains  and  their  steam  locomotives  with  banked  fires 
through  the  tunnel.  This  practically  eliminates  the  obiio.xious 
steam,  smoke  and  gases  incidental  to  steam  operation.  These 
locomotives  have  four  geared  motors,  twelve  wheels,  and  are  de- 


on  the  truck  frame  over  each  driving  axle  and  drive  through 
gearing.  The  truck  side  frames  follow  the  general  design  of  the 
cast  steel  frames  for  steam  locomotives,  e.xcept  that  they  are 
outside  of  the  wheels.  The  side  frames  are  joined  at  each  end 
by  a  cast  steel  bo.x  section  girder  of  sufficient  strength  to  care 
for  the  stresses  involved  in  bumping  in  freight  service.  The 
bumper  girder  at  each  end  of  the  locomotive  is  equipped  with 
an  M.  C.  B.  coupler  mounted  with  a  Westinghouse  friction  draft 
gear. 

The   adjacent   bumper   girders   at   the   midlength   of   the   loco- 


ARTICULATED   ELECTRIC  LOCOMOTIVE    WITH    CAB   REMOVED, 


signed  for  operation  on  ii,ooo  volts  alternating  current.  Two 
are  used  for  heavy  freight  service  and  the  remaining  three  for 
combination  passenger  and  light  freight  service. 

The  electrified  zone  extends  from  Hoosac  Tunne!  Station, 
Mass.,  to  North  Adams.  Mass.,  a  distance  of  7.92  miles,  of  which 
4.75  miles  are  within  the  tunnel.  The  central  zone  of  the  tun- 
nel has  an  almost  level  track  1,200  feet  in  length,  with  an  as- 
cending 0.5  per  cent,  grade  up  to  this  level  track  from  both 
the  east  and  west  portals. 

For  passenger  service,  the  locomotives  were  designed  to  ban- 
die  trains  having  a  maximum  weight  of  730  tons,  inclusive  of 
steam  and  electric  locomotives,  and  to  maintain  a  schedule  time 
of   i4   minutes  between    East   Portal.   Mass.,  and   North   Adams, 


motive  are  joined  by  a  drawbar  with  a  pin  connection  at  each 
end.  The  eye  in  this  bar  is  elongated  at  one  end  and  the  length 
of  the  bar  is  so  arranged  that  it  is  impossible  for  the  bar  to  be 
subjected  to  compression  under  severe  bumping  conditions.  The 
three  wheels  on  each  side  of  each  truck  are  equalized  together. 
The  longitudinal  stability  of  the  trucks  is  provided  by  the  method 
of  mounting  the  cab  which  is  supported  by  eight  spring- 
loaded  friction  plates,  two  plates  resting  on  each  end  of  the 
truck.  This  relieves  the  truck  center  pins  of  all  the  weight. 
This  method  of  supporting  the  cab  interposes  two  sets  of  springs 
in  series  between  the  rail  and  the  cab  and  gives  an  exceptionally 
easy  riding  cab.  To  relieve  the  cab  from  possible  pulling  and 
bumpnig   strains,  the  center  pin   of  one  truck   is  arranged  with 
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ELEVATION    OF    B.    &    M.    ELECTRIC   LOCOMOTIVE,    SHOWING    GENERAL   ARRANGEMENT. 


Mass.  The  locomotives  for  freight  service  were  built  to  handle 
heavy  freight  trains  having  a  maximum  weight  of  2,000  tons, 
including  both  steam  and  electric  locomotives,  and  are  required 
to  accelerate  this  tonnage  on  the  0.5  per  cent,  grade  in  the 
tunnel. 

These  locomotives  are  similar  in  every  way  to  those  built  a 
little  over  a  year  ago  for  the  New  York,  New  Haven  &  Hart- 
ford Railroad,  which  were  illustrated  on  page  24.;  of  the  June, 
1910,  issue  of  this  journal.  They  incorporate  a  running  gear 
consisting  of  two  separate  trucks,  each  having  two  pairs  of  (tz 
inch  drivers  and  a  radial  pony  truck.    The  motors  are  mounted 


longitudinal  clearance.  This  truck  can  not  only  rotate,  but  can 
also  move  longitudinally   relative  to  the   cab. 

In  the  interior  of  the  cab  a  long  raised  deck  is  built  along  the 
center  line  which  covers  the  motors  and  serves  as  a  stand  upon 
which  the  control  apparatus  is  erected.  The  central  arrangement 
of  the  equipment,  with  the  numerous  side  windows,  affords  ex- 
cellent light  and  ample  room  foi;  inspection  and  overhauling. 

Each  motor  is  bolted  rigidly  to  the  truck  frames  and  each  is 
so  arranged  that  they  can  be  lifted  by  a  crane  after  the  cab  has 
been  removed,  or  they  can  be  taken  out  through  a  driver  drop 
pit.     The  procedure  in   such   a  case  requires   first   the  dropping 
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of  the  drivers  with  its  quill  and  their  removal.  The  drop  pit  manner  that  the  drive  on  the  rim  which  comes  directly  from 
jack  is  then  placed  under  the  motor  and  Hfts  its  weight  off  from  the  pinions  mounted  on  either  end  of  the  armature  shaft  is 
the  frame.  The  construction  is  such  that  the  motor  feet  rest  transmitted  through  ten  .small  helical  springs.  In  addition  to- 
on the  truck  frame  through  bridge  blocks,  thus  after  the  weight  giving  a  fle.xible  drive  this  construction  also  permits  each  wheel 


GE.AR    RIM    ASD    CE.NTER,    SHOWI.NG    FLEXIBLE    DRIVE    BETWEEN     MOTOR    P^MUNS    .\M)    OIILL. 

is   carried   by  the   jack,   these   can   be   removed   and   the   motor  complete    individual    freedom    in    negotiating    track    inequalities^ 

dropped  directly   into   the  pit.  The  weight  of  the  quill  and  its  attached  parts  is  carried  in  large- 

This  method  of  mounting  the  motors  gives  the  highest  center  bearings,   forming   part  of   the   motor   frame,   having   removable 

of   gravity  possible   with   the   motor   connected   to  the   axle   by  caps  below  to  permit  the  convenient  dropping  of  the  quill  with 

a  single  reduction  gearing.  the  drivers. 


END    ELEVATION    OF    LOCOMOTIVE. 

Like  the  New  Haven  locomotives  mentioned  above,  the  motors 
drive  through  a  flexible  connection  to  the  drivers,  the  arrange- 
ment being  as  follows :  Around  each  driving  axle  there  is  a  hol- 
low axle  or  quill  which  carries  at  either  end  a  large  circular 
casting  having  six  arms  projecting  out  between  specially  de- 
signed spokes  of  the  wheel  centers.  Each  of  these  arms  is  bolted 
to  one  end  of  a  large  helical  spring,  the  other  end  of  which  is 
secured  to  the  wheel  center.  This  circular  casting  also  acts  as 
a  center  for  the  large  gear  rim  which  is  secured  to  it  in  such  a 


DRIVERS,    SHOWING    DRIVE    THROUGH    SPRIXlS     liETWKEV    QUILL 

AND   WHEEL. 

Each  locomotive  is  equipped  with  four  Wcstinghouse  315  h.p. 
air  cooled  motors  and  Wcstinghouse  non-automatic  unit  switch 
control.  The  gear  ratio  for  the  freight  locomotives  is  22  to 
91,  and  for  passenger  locomotives  34  to  79.  The  fonner  have  a 
continuous  tractive  eflfort  of  49,000  lbs.  at  21  m.p.h.,  and  the 
latter  a  tractive  effort  of  12,000  at  37^2  m.p.h.  The  total  weight 
of  each  locomotive  is  260,000  lbs.,  distributed  to  give  48,000  lbs. 
on  each  driving  axle. 
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ELECTRIC    LOCOMOTIVES    IN    THE  HOOSAC  TUNNEL  on   tfu    truck    frame  ..vt-r  cru-ti   driviiit;   axle   ami  drive   through 

— — ^  Jiiariiij;.      I  lu-  truck  side  franus  fnllnu   tlie  ueueral  de-iyn  of  the 

i;<»ST<)N   \   MAIM".   R.    K.  cast    Sleel    frames    for    steam    IncMuintive-.    excejit    that    they    are 

. ;.     ■'..'. -^  ~~  ■'*'.■■  "iitside  of  the  wheel-.      The  side   frames  arc  joined  at,  each  end 

In  tWm'wry  elect rilied    !  In.. sac    Tunnel,  tlie   Bo<!ton  &    .Maine  l,y  a  ca>t    steel   Imx   >ecliun  !.;irdei    <>i  sufficient    -trent;th  to  care 

Railroa*!    Company   lias    in    service    live    electric    luccmotives    fnr  i',,r    the    -tres>es    involved    in    humpini'    in    freight    service.      The 

liaulin.ii  the  irain>  and  their  steam    !.  CMnn.tu  e-  wiili  hanki-d  I'lres  humpev   girder    at    each    end   df    the   lnc<imntive   is  tciuipped   with 


tiirouoli  tin-  timiiel.  I  his  practically  eliminate-  the  <ihniixii>us 
-te.am.  -moke  and  j^ases  iticideiital  to  -team  operation,  '{"iiese 
locouiotives  have  fotir  jjeand  moinr-.  twelve  \vlu>l>.  and  are  de 


an  M.  C.  I>.  coupler  mounted  with  a  W'estinuhon-c  friction  draft 
year. 

Ilu     adjacent    humiier    Liirijirs    at    the    midleiiuiili    nf    the    joco- 


.\RTrctT:,.JbtE&  EXfiCTRIC  LOCIIMOTIVF   WITH    (  .\1!   R'%MO\'ED 


sii;ni'(l  for  operation  on  inxxj  \(ilt-  alternaiini:  current.  Two 
,ire  used  for  heavy  freitjht  -er\  ice  and  the  remainint;  three  for 
cotnhinalioti  passenuer  and  lit;ht    freiiiln   service. 

1  he  flectrilied  /one  extiiid-  from  Ijou-ac  liinue'  ."station. 
.\la-s..  t<)  Xorth  .\<lam>,  .Mass..  a  distau'-e  of  jajj  mile<.  of  uliicli 
475  injivs  are  wUhin  the  tunnel.  Tlie  central  zone  of  the  tun- 
nef  has  an  almost  level  track  i.joo  fc  t  in  length,  with  an  as- 
cenditiji  0.5  per  ceiu.  grade  up  to  tiii-  le\el  track  from  Loth 
the  east  and  wist  ])ortal-. 

1-or  pa--ep,i>er  ser\  ice.  the  locomotives  were  de-iLMieil  to  han- 
dK-  train-  haviiig  a  maxinmm  weigin  of  7^0  ton-,  incln-ive  of 
-team  .and  electric  Iocon;otives.  and  to  maintain  a  -chedule  time 
oi    I J   ininui,-  l.etwien    !-:ast    I'ort.al.    .Mass.,  and   Xorth    .\.d;nn-. 


niotixc  are  joined  hy  a  drawhar  with  a  pm  coi.iuctii-n  at  each 
end.  I'he  eye  in  ihi-  har  is  elongated  al  one  einl  and  the  leiigth 
of  the  bar  is  so  arranged  that  it  i>  impos-ihle  for  the  har  to  be 
-uhjected  to  com])res-ion  under  severe  innnjiini.;  conditions.  Tlie 
three  wheels  on  each  -ide  of  each  truck  are  e<|ualizcd  together. 
Tile  longitudinal  stability  of  the  trnck>  i-  provided  by  the  method 
of  nioimting  the  cab  which  i-  supported  l)y  eight  spring- 
Io;ideil  friction  pl.ite-.  twn  plates  re-ting  on  each  ind  of  the 
truck.  Tin-  relieves  the  truck  center  pin-  of  all  t!;e  weight. 
I  liis  method  of  -ui)]iorting  the  cab  interpo-es  iwo  set-  of  springs 
in  -cries  between  the  rail  and  tlte  cab  and  give-  an  exceptionally 
easv  riding  cab.  jo  rilievc  the  cab  from  ])o--iblc  pulling  and 
liumpn:g    -ir.ain-.   tlie    center    pin    of   oiu    truck    is   .arranged    with 


^^J^ 


J  :-^^T»7>  -  — 


ri.iv.MioX' OF  B.  »  St.  ELrrTKtr  i.ocomo 


IVI,    .-MoWI\(,    i.lXIkVl.    .VI«N  VX(,1   \!i  X  r. 


^^^ '" .:-JT ,■  ::f:^WJ  Z 


.Mass.  rile  locomotives  for  freight  -^  rvice  vv vre  built  to  jiandle 
heavy  freight  train-  havhig  .1  maximum  weight  of  _'.(joo  tons, 
including  both  .steam  and  electric  locomotives  and  are  required 
to  accelerate  this  toiinagv  on  tlu-  0.5  .j>tt>ceivt,  gra<le  in  the 
tunnel. 

These  locomotive.sv are.  similar  in  every  way  to  tho.-c  built  a 
little  bvef  a  Vt^lraKO  f<>lr  tlie  New  V'ork,  Xew  Haven  &  Hart- 
ford Kailro.ad.  which  were  illnst-r.-ited  on  page  Jj-  'if  the  June, 
1010.  is-ue  of  this  journal.  They  incorporate  ;i  running  gear 
consisting  of  two  sejiarate  trucks,  each  h.iviiit;  twf*  pairs  of  d^ 
inch  drivers  ;ind  a  ra<lial  {lonv    truck.      The  motor-  are  mountefl 


lon-.iitudinal  clear.ince.  This  truck  can  not  only  rotate,;,  but  can 
al-o    move    loiigiludin.illy    relative    to    the    cab. 

In  the  interior  of  the  cab  a  loiii;  r.iised  deck  i>  liiiilt  along  the 
center  liiu-  whicli  cover-  the  niot.ir-  .iml  serves  as  a  stand  upon 
which  the  control  apjuiratu-  i-  erected.  The  central  arrangement 
fif  the  e<|uipment,  with  the  i4mierous  «-ide  wnidriws,  .iffords  ex- 
cellent light  and  ample  room   for  iiisjiection  and  overhauling. 

Each  motor  is  bolted  rigidly  to  the  truck  frames  and  each  is 
so  arranged  that  they  can  be  lifted  by  a  crane  .after  the  cab  has 
been  removed,  or  tluy  can  be  taken  out  through  a  driver  drop 
pit.     The   proceilure   in   such   a   case   recpiires   first   the  dropping 
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of  the  drivers   with   it>  (|iiiil  ;in<l   tluir  removal.     Tlie  drop  pit  manner  that  the  drtVe  on  the  rini   wJitch  conios   directly  frODk- 

jack  is  then  placed  under  tlu-  motor  .-ind  Hfts  its  weight  off  from  the   pinions    nKumtod    on    either    ind    of   the    armature    shaft    iS 

the    frame.     The   o)nstructi<Mi   is   such   that   the   motor   feet    rest  transmitted   thrumili    ien    small    helicaj    >prini:>.      In    additi'.n   tO' 

on  the  tnuk-  fr.ime  tlirou-jh  l)ridi;e  blocks,  thus  after  the  weight  irivinir  a  tU-xihle  driv«  thiWomst ruction  also  jwnnit?;  <acli-whed: 


GK .\ K    K i  -M    .\ Ml    «  K  .\  i  Kk,    ^  HuW  I  .No    .<•  LE.VIBLE    PlllVt-  Bi^t^VfiEiy    .MOTORS lr«X*«XS  ^  A>.  t! .  i_H  •  iiJ.. 


is   carried   l»y  tlie   jack,   these  caii  be  .rentov€d  and  ih 
dn)|»pt.(l   directly    into    the    \)i\. 

Ihi.s  method  of  mourning  the  motors  gives  the  hiiihest  center 
of  gravity  possible  vvitlj  the  motor  connected  to  the  axle  by 
a   single   reduction  gearing.         '...    :;VV^ 


complete  individual  freedom  in  jKgotiatiiig  track  iiusjualities. 
The  weight  ()f  the  qnill  and  its  attached  parts  i>  carried  in  large 
bearings,  fornung  part  (it  the  motor  frame.  Jiaviug  removable 
caps  below  to  permit  the  convenient  dropping  of  tbe  qirill  with 
the  drivers.    :'-;^n  v--. 


i:.vi)  i:r.i:v.\Tio.\  of;  MKOMOTivK, 

Like  the  .\\\v  Haven  litcdmotives  nuiiiiiMud  above,  the  iiiofors 
dri\e  lliroui.;]!  a  llexibU-  connection  to  ihi-  drivt-rs.  the  arrange- 
ment being  as  follows:  .\rouud  each  driving  a.xle  tlure  is  a  hol- 
low a.xle  or  (jiiill  which  carries  at  eitlur  end  a  large  circular 
casting  having  >i.\  arms  prt»jccting  out  between  specially  dc* 
signed  spokes  of  the  wheel  centers,  Kacbof  these  arms  is  bolted 
to  one  end  of  a  large  helical  spring,  the  other  end  of  which  is 
secured  to  the  wheel  center.  This  circular  casthig  also  acts  as 
a  center  for  the  large  gear  rim  which  i.s  secured  to  it  in  such  a 


^;  ■.  ■"  -  ■■■;  ■  7  ■:' '  ■  -■  '  .     ■  ■  •  '  .:/    :A:i.t»..\VH£El.:"  ■'-  "'     ■''''' 

Each  loc()inotrv€"  is  Wptippoil  with  four  Wcstirighoii^c  315  h.p. 

air  cooled  motors  an<l  Wesiinghouse  Hon  automatic  tvnit  s^witch 
control.  The  gear  ratio  for  the  freight  loconiotivev  is  2.:  to 
•01,  and  for  passenger  locomotives  34  t^»  79.  The  former  liavc  a 
continuous  tractive  effort  4>t49,cxx)  lbs.  at  21  in.p.h.,  aiid  the 
latter  a  tractive  effort  of  fj.rxx)  at  .v' -'  mpb.  The  total  weight 
of  each  locomotive  is  j6o,ooo  lbs,.  <listr!buted  to  give  4S.txx:i  lbs. 
oh  eadt  driving  axle."  ,^;;v?^:'^' 
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CAB  DETAILS  OF  4-6-2  LOCOMOTIVE 


PARIS,    LYONS    &    MEDITERRANEAN    RY. 


The  extraordinary  complication  shown  in  the  accompanying 
illustration  of  a  foreign  locomotive  cab  may  convey  a  slight 
idea  of  what  is  demanded  of  an  engineer  engaged  in  handling 


tives.  The  large  hydrostatic  lubricator  takes  care  of  practically 
everything  requiring  lubrication,  including  the  four  cylinders, 
air  pump  and  even  the  driving  boxes.  So  far  this  road  has  not 
experienced  any  particular  difficulty  in  lubricating  where  super- 
heated steam  is  used,  hence  mechanical  lubricators  are  not  em- 
bodied in  the  design  of  these  new  engines. 
A   very  prominent   feature   noticeable   in   connection   with  the 


/<i^     nti 


^^wa 


e 


OOP    Ot'"o°o«>oo|o  o   o  oil 


EXPLANATION  OF  REFERENCE  TABLE 


A — General   lubricator. 
B — Lubricator  steam  valve. 
C — Flue  cleaner  valve. 
D — Injector   steam   pipes. 
E — Steam  control   to  injectors. 
F — Injectors. 

G — Air  pump  steam  valve. 
H — Blower  valve  handle. 
I — Blower  valve. 
J — Sand  box  valve. 
L — Cab  ventilator  handle. 
M — Water  glass. 
N — Water  glass  shield. 


O — Blow-oflf  to  water  glass. 
P — Water  glass  lamp  bracket. 
Q — Handle   to  water  glass   blow-off. 
K — Gauge  cocks. 
S — Gauge  cock  drip  pan. 
T — Speed   recorder. 
U — Steam   whistle. 
V — Independent  safety  valve. 
W — Throttle  valve  handle. 
X — Screw  reverse  gear. 
Y — Superheater  control  valve. 
Z — .Xir  tube  blower. 


a. — Boiler   steam   gauge. 

b. — Straight  air  brake  gauge. 

c. — .Automatic  air  brake   gauge. 

d. — Steam  blower  gauge. 

e. — Outside  cylinder  cock  lever. 

f. — Inside  cylinder  cock  lever. 

g. — Water  valves  to  ash  pan. 

h. — Firebox  peep  hole. 

i. — Water  valve  to  cylinder. 

j. — Smoke  consuming  device. 

k. — Hand  sander. 

1. — .\utomatic  brake  handle. 


m. — Straight  air  brake  handle. 

n. — Firebox   damper   control. 

o. — Variable   exhaust  control. 

p. — Grate  shaking  device. 

q. — Wash  out  holes. 

r.— Oil  can  bracket. 

s. — C'ab  seats. 

t. — F'oot  rests. 

u. — Boiler  record. 

V. — Lubricator   drain   pipe. 

w. — Pyrometer. 


a  modern  higli  speed  passenger  locomotive  on  European 
railways.  The  cab  interior  represents  that  of  one  of  the 
new  Pacific  type  locomotives  recently  completed  for  the  Paris, 
Lyons  and  Mediterranean  Railway,  and  the  general  arrange- 
ment must  obviously  appear  unfamiliar  when  viewed  in  the  light 
of  American  practice. 

This  engine  is  of  the  four-cylinder  simple  type,  although  in 
the  operating  details  it  follows  closely  that  of  the  De  Glehn 
compound  which  has  remained  the  standard  abroad  for  this 
service  during  the  past  decade  or  so.  It  will  be  noted  that  the 
equipment  comprises  a  variable  exhaust ;  manual  control  of  the 
Schmidt  superheater;  control  from  the  cab  of  ash  pan  dampers, 
and    many   other    refinements   not    found    in    American    locomo- 


general  cab  arrangement  is  the  grouping  of  many  important 
operating  details  on  the  right  hand,  or  fireman's  side  of  the 
engine.  The  injectors,  for  instance,  are  so  located,  as  abroad, 
the  fireman  invariably  controls  the  boiler  feeding.  He  also  takes 
care  of  the  variable  exhaust,  handles  the  superheater  damper 
and  altogether  assists  more  in  the  actual  running  of  the  en- 
gine than  may  be  found  anywhere  in  this  country. 

A  very  striking  characteristic,  which  may  be  readily  appre- 
ciated from  a  scrutiny  of  the  illustration,  is  the  disregard  of 
comfort  for  the  men  embodied  in  the  design.  The  cab  seats  are 
misnomers,  and  when  using  them  it  is  almost  impossible  to  see 
the  road  ahead.  The  engine  crew,  as  a  rule,  remain  on  their 
feet  throughout  the  run.  and  even  this  contingency  is  not  prop- 
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eriy  provided  for  as  the  rounded  shape  of  the  cab  sides  necessi- 
tates a  stooping  position  which  is  quite  trying  to  maintain  for 
any  length  of  time. 

They  are  very  skilled  in  their  work  and  obtain  some  really 
remarkable  results.  Engines  of  this  type,  with  400  tons  behind 
the  tender,  are  said  to  burn  only  44  pounds  of  coal  per  mile, 
and  despite  their  multitudinous  parts  are  extremely  light  on  oil. 
The  latter  reduced  to  the  basis  of  American  computation  is  not 
greater  than  $2.00  per  thousand  miles,  and  this  despite  the  fact 
that  four  cylinders  must  be  lubricated,  with  independent  lubri- 
cation for  each  cylinder. 

These  economies  may  be  very  largely  explained  through  the 
premium  system  which  is  universal  on  the  railroads  of  France, 
and  so  extensive  in  scope  that  bonus  payments  are  provided  for 
practically  everything,  from  making  up  lost  time  to  saving  box 
packing.  When  it  is  remembered  that  the  pay  of  an  engineer 
is  not  more  than  fifty  dollars  per  month,  and  that  it  is  possible 
to  add  some  twenty  dollars  to  this  through  judicious  saving,  it 
may  be  readily  appreciated  that  the  latter  becomes  a  very  im- 
portant consideration.  The  negative  results  obtained  by  the 
premium  system  in  the  United  States,  where  it  has  been  tried, 
may  be  traced  to  the  small  amount  in  proportion  to  total  pay 
which  it  is  possible  to  earn  under  such  systems.  The  men 
handling  the  engine  herein  illustrated  do  not  object  to  the  vari- 
ous cab  ramifications,  which  might  cause  a  grievance  here,  be- 
cause they  appreciate  that  through  their  intelligent  use  it  is 
possible  to  add  a  considerable  amount  to  their  monthly  pay 
checks. 

In  this  effort  they  are,  of  course,  tremendously  assisted  by 
the  care  exercised  to  provide  proper  upkeep  for  the  locomo- 
tives. Their  maintenance  in  France  especially  is  fittingly  viewed 
as  a  very  serious  matter,  and  nothing  whatever  is  slighted  or 
left  undone.  It  may  be  possible  that  a  realization  of  this  fact 
on  the  part  of  the  men  conveys  that  with  a  perfect  machine  to 
work  with  perfect  work  may  be  logically  expected  from  them. 
Whatever  the  secret  may  be,  the  fact  must  remain  undisputed 
that  the  locomotive  service  over  seas  has  been  raised  to  prac- 
tically the  highest  possible  stage  of  efficiency. 


A  FIRBLESS  STEAM  LOCOMOTIVE 


A  very  novel  locomotive  design  is  shown  in  the  accompany- 
ing illustration  of  a  steam  storage  industrial  locomotive,  particu- 
larly useful  where  the  fire  risk  is  to  be  minimized. 

This  locomotive  consists  essentially  of  a  large  tank  84  in. 
in  diameter  and  16  ft.  J4  in.  maximum  length,  mounted  on  two 
pairs  of  36  in.  drivers,  the  cylinders,  frames  and  other  parts,  ex- 


steam  is  carried  out  at  the  front  of  the  saddle  and  through  a 
pipe  to  the  stack,  a  large  separator  being  provided  in  the  stack 
which  takes  out  the  water  from  the  exhaust  steam. 

The  cylinders  are  18  in.  x  18  in.  and  the  reducing  valve  is  set 
for  60  lbs.  pressure.  With  this  pressure  the  tractive  effort  of 
the  locomotive  is  9,720  lbs. 

In  operation,  the  tank  is  filled  about  half  full  of  water  and 
is  then  connected  with  a  steam  line  from  the  boiler  plant  until 
the  pressure  equalizes.  When  this  occurs,  considerable  steam 
will  have  been  condensed,  but  the  water  will  have  been  raised 
to  the  pressure  and  practically  the  temperature  of  the  steam 
supply.  As  steam  is  used,  of  course,  the  pressure  falls  and  more 
water  is  turned  into  steam.  For  the  locomotive  here  shown,  it 
is  stated  that  under  ordinary  circumstances  it  will  not  have  to 
be  charged  any  oftener  than  a  regular  locomotive  has  to  take 
water,  or  say  two  charges  per  day.  The  loss  by  radiation  will 
not  amount  to  more  than  3  or  4  lbs.  pressure  per  hour. 

This  locomotive  has  a  total  weight  in  working  order  of  77,100 
lbs.  The  driving  journals  are  6  in.  x  7  in.,  and  the  tank  has  a 
capacity  of  530  cubic  feet.  The  brake  is  operated  by  hand,  a 
large  vertical  brake  wheel  being  provided  in  the  cab.  It  was 
designed  and  built  by  the  Lima  Locomotive  &  Machine  Com- 
pany, Lima,  Ohio. 


NATIONAL  RAILWAY  APPLIANCE  ASSOCIATION 


Preparations  are  now  being  made  for  the  annual  exhibition 
of  raihvay  appliances  used  in  the  construction  and  maintenance 
of  steam  and  electric  railways,  which  will  be  given  by  the  Na- 
tional Railway  Appliances  Association,  at  the  Coliseum  and  First 
Regiment  Armory,  in  Chicago,  March  18th  to  23rd,  inclusive, 
1912.  This  is  the  week  during  which  the  American  Railway 
Engineering  Association  will  hold  its  thirteenth  annual  conven- 
tion, and  the  Railway  Signal  Association  will  hold  its  spring 
meeting.  The  Railway  Appliances  Association  has  been  incor- 
porated under  the  name  of  National  Railway  Appliances  Asso- 
ciation, with  offices  at  537  So.  Dearborn  street,  Chicago.  The 
arrangement  of  the  main  floor  space  in  the  Coliseum  will  be  prac- 
tically the  same  as  last  year,  but  the  balconies  will  not  be  used. 
In  order  to  provide  for  the  increasing  demand  for  space,  the 
First  Regiment  Armory,  adjoining  the  Coliseum,  has  been  leased, 
which  will  give  an  additional  16,000  square  feet  of  floor  space. 

The  price  of  the  floor  space  will  be  45  cents  per  square  foot, 
the  additional  charge  of  five  cents  per  square  foot  over  last 
year  having  been  made  because  of  the  necessity  of  buying  fix- 
tures this  year,  instead  of  renting  them  as  heretofore.  The  first 
allotment  of  space  will  be  made  on  or  about  November  i,  1911, 
by  the  Executive  Committee  of  the  Association.  Therefore  it 
is  advisable  to  have  all  applications  for  space  in  the  hands  of 
the  Secretary,  Bruce  V.  Crandall,  1400  Ellsworth  Bldg.,  537 
So.  Dearborn  street,  Chicago,  as  early  as  possible. 


The  Pennsylvania  to  Use  Concrete  Poles. — To  avoid  inter- 
ruptions by  severe  storms  or  fires  from  meadow  grass,  as  well 
as  for  durability  and  appearance,  the  Pennsylvania  Railroad  has 
constructed  a  reinforced  concrete  pole  line  designed  to  carry 
sixty  aerial  wires  and  two  ij^-inch  lead-encased  cables  for  its 
telegraph  and  telephone  circuits  on  the  north  side  of  its  tracks 
across  the  five  miles  stretch  of  swampy  meadow  land  between 
Manhattan  transfer  and  the  portal  of  the  tunnels  leading  into 
the  new  passenger  station  in  New  York. 


STH.V.M     STDKAIIK     I.(K  ONIOTIVE. 

elusive  of  the  boiler,  being  practically  the  same  as  on  the  usual 
locomotive.  The  tank  is  made  of  suitable  strength  for  200  lbs. 
pressure  and  is  provided  with  a  dome  and  small  throttle  valve 
of  the  usual  type.  A  4  in.  dry  pipe  connects  the  throttle  to 
a  large  Mason  reducing  valve  in  the  front  end  from  which 
branch    pipes   extend   to   each   of    the    cylinders.     The    exhaust      0000,000. 


Exports  of  Iron  and  Steel  from  the  United  States  in  tl.e 
fiscal  year  just  ended  will  probably  be  $235,000000  in  value, 
against  $184,000,000  in  the  former  high  record  year,  1908.  The 
total  for  the  ten  months  ending  with  April,  the  latest  period  for 
which  details  have  been  compiled  by  the  Bureau  of  Statistics, 
Department  of  Commerce  and  Labor,  is  in  round  terms  $190,- 
000,000,  and  if  the  May  and  June  exports  approximate  in  each 
case  those  of  April,  the  total  for  the  year  will  be  fully  $235,- 
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THE  NEW  "MORRIS"  16  in.  LATHE 


The  accompanying  photographs  illustrate  a  new  i6  in.  quick 
change  engine  lathe  recently  placed  on  the  market  by  the  John 
B.  Morris  Machine  Tool  Co.  The  machine,  while  conforming  in 
general  to  the  practice  of  the  leading  lathe  builders,  has  a  num- 
ber of  novel  features  incorporated  in  its  design  which  tend  to 
considerably  increase  the  productive  capacity.  It  is  a  tool  in- 
tended for  heavy  duty  service,  and  is  characterized  by  great 
driving  power,   together  with  strength   in  details  to  suit. 


at  rest  and  vice  versa.  This  construction  makes  the  quick  change 
bo.x  a  complete  mechanism  within  itself  and  permits  it  being 
taken  off  the  bed  without  disturbing  the  adjustment  of  the  lead 
screw  or  feed  rod. 

A  one-piece  bo.x  section  casting  forms  the  apron  and  all  studs 
and  gears  are  supported  in  the  bearing  at  either  end.  It  is  sup- 
plied with  the  usual  bevel  gear  reverse,  which  mechanism  inter- 
locks with  the  half  nut,  so  that  it  is  impossible  to  engage  the 
lead  screw  and  feed  rod  at  the  same  time.  To  overcome  the 
difficulty  sometimes  encountered  in  engine  lathes  due  to  the  op- 


POWERFUL   QUICK    CHANGE    ENGINE    LATHE. 


The  driving  cone,  which  is  3-steppeiI,  has  diameters  j%  in., 
9f/»  in.  and  lo  in.  respectively  for  a  3 14  in.  driving  belt.  The 
back  gears  are  of  the  double  friction  type  with  ratios  sufficient 
to  give  ample  pulling  power  on  large  diameters  and  the  fric- 
tions are  of  the  toggle  lever  type,  unusually  large  in  diameter, 
and  fitted  with  an  automatic  adjustment  for  wear.  The  spindle 
boxes  arc  made  of  phosphor  bronze  and  are  oiled  continuously 
from  large  oil  wells  in  the  pedestals.  The  front  spindle  bear- 
ing is  2^4  in.  in  diameter  by  45^  in.  long.  The  headstock  is  re- 
inforced with  an  improved  system  of  dropped  longitudinal  and 
cross  ribs  which  are  down  below  the  shears  of  the  bed.  The  re- 
verse plate  is  carried  on  the  outside  of  the  head  and  is  a  double- 
walled  one-piece  casting  in  which  the  studs  for  the  gears  arc 
supported  at  both  ends. 

In  the  quick  change  gear  meciianism  are  found  the  usual  cone 
and  tumbler  gear  with  a  novel  system  of  sliding  gears  through 
which  45  changes  of  feed  or  thread  leads  are  obtained  with  the 
use  of  21  gears.  All  feed  changes  are  secured  by  means  of  the 
three  levers  shown  on  the  front  of  the  box,  the  one  at  the  left 
being  used  only  to  secure  the  extreme  range.  The  total  range 
possible  is  from  two  to  sixty  threads  per  inch. 

At  the  end  of  the  lathe  is  seen  the  usual  quadrant  and  q  lad- 
rant  gear  for  connecting  up  with  the  lipindle  so  that  it  is  pos- 
sible to  put  on  change  gears  to  secure  any  special  thread  which 
might  be  required  within  the  above  range,  making  the  machine 
capable  of  covering  as  wide  a  range  of  threads  as  can  be  ob- 
tained on  a  starrdard  construction  of  engine  lathes.  A  new 
feature  in  connection  with  this  mechanism  is  the  method  of  con- 
necting it  with  the  feed  rod  and  lead  screw.  This  is  accom- 
plished by  means  of  a  sliding  gear  operated  by  the  knurled 
handle  shown  at  the  extreme  right  of  the  box,  and  is  so  ar- 
ranged that  when  the  lead  screw  is  in  operation  the  feed  rod  is 


erator's  inability  to  manipulate  the  revolving  knurls  for  engag- 
ing feeds,  owing  to  the  high  speed  at  which  they  revolve,  a  novel 
arrangement  of  clutches  is  employed.  The  frictions  are  of  the 
expanding  ring  type,  5  in.  in  diameter,  and  engaged  by  means 
of  toggle  lever  movement  which  insures  ample  driving  power 
under  the  heaviest  cuts.  The  shifting  mechanism  for  these  fric- 
tions consists  of  a  single  crank  handle  shown  on  the  front  of 
the  apron.     When  this  lever  is  tlirown  to  the  right  it  engages  the 


gUICK     CH.\Nt;E     GE.AR     MECHANISM. 

longitudinal  feed,  and  when  it  is  thrown  to  the  left  it  engages 
the  cross  feed.  Since  this  lever  is  stationary  at  all  times,  it 
enables  the  operator  to  work  up  to  a  shoulder  without  the  neces- 
sity of  throwing  out  the  feed  and  running  up  the  carriage  by 
hand ;  and  in  addition  to  this  it  is  in  a  particularly  convenient 
position  for  the  operator  to  manipulate  at  all  times.     Provision 
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is  made  in  the  shape  of  a  positive  stop,  which  makes  it  impos- 
sible to  -throw  the  lever  from  one  feed  to  the  other  without  first 
pulling  out  the  plunger  pin  in  the  handle,  thus  making  it  im- 
possible tc  pass  directly  from  the  longitudinal  to  the  cross  feed, 
or  zHce  versa. 

The  carriage,  wliich  has  a  bearing  26'/^  in.  long  on  the  bed,  is 
carrie.l  on  a  "V"  in  front  and  on  a  flat  surface  at  the  back  of 
the  bed.     It  is  held  in  position  by  a  long  fiat  clamp  at  the  back, 


DETAILS    OF    APRON    GEARING. 

and  by  means  of  two  taper  gibs  at  the  front  which  bear  on  the 
machined  surface  directly  under  the  front  "V."  These  gibs 
from  their  location  make  it  impossible  for  the  carriage  to  lift 
or  climb  the  "V"  under  any  conditions,  and  at  the  same  time 
will  not  throw  the  carriage  out  of  alignment  if  not  properly  ad- 
justed. The  front  "V"  is  unusually  large,  being  ii/$  in.  in 
width,  and  with  the  wide  flat  bearing  at  the  back  gives  the  car- 
riage a  total  effective  bearing  area  of  from  two  to  three  times 
that  usually  found  on  lathes  of  this  size.  The  bridge  is  very 
wide  and  drops  down  in  a  deep  double  box  section  between  the 
shears.      Since   the    ways    for   the   tailstock   are    dropped   down 


BOTTOM     VIKW    OF    CARRIAGE. 

below  the   ways   for  the   carriage,   it   is   not  necessary   to  notch 
the  bridge  for  clearance,  and  thus  its  rigidity  is  maintained. 

The  compound  rest  is  made  heavy  to  withstand  the  strains 
imposed  upon  it  by  the  modern  high  speed  steels.  The  clamp- 
ing device  for  the  swivel  is  of  a  new  construction  operated  by  a 
single  belt  which  is  located  convenient  to  the  operator.  The 
clamping  mechanism  consists  of  a  "V"-shaped  clamping  ring  of 


a  similar  construction  to  that  found  on  round  column  radial 
drills.  This  device,  in  addition  to  being  very  effective,  leaves 
the  bottom  slide  more  rigid  than  it  would  be  with  the  '•T"-slot 
turned  in  it,  and  at  the  same  time  permits  of  very  quick  adjust- 
ment of  the  compound  rest. 

An  unusually  rigid  construction  is  employed  in  the  bed,  which 
is  iiM  Jn-  deep  and  14^  in.  wide.  The  front  cross  girth,  which 
is  directly  under  the  front  spindle  bearing,  e.xtcnds  clear  up  to 
the  top  of  the  ways  in  order  to  resist  the  twisting  strain  on  the 
bed  at  this  point.  The  legs  are  set  in  from  the  ends  of  the  bed, 
thus  shortening  the  span  between  supports  on  the  bed  and  mak- 
ing use  of  the  familiar  cantilever  form  of  construction.  The 
tailstock  is  very  massive  of  a  box  section  and  is  arranged  with 
the  usual  type  of  set-over  for  turning  tapers.  Its  spindle  is  of 
steel  2  3/16  in.  diameter  and  is  clamped  by  means  of  a  taper 
plug  of  the  same  construction  as  that  usually  found  on  the  over- 
arm of  a  milling  machine.  The  taiLstock  is  clamped  to  the  bed 
by  means  of  two  large  bolts  coming  up  directly  in  front  of  and 
behind  the  tailstock  spindle.  These  bolts  reach  to  the  top  of 
the  tailstock  where  the  nuts  are  in  a  convenient  place  for  the 
operator. 

This  lathe  swings  id^A  in.  over  shears,  and  10  in.  over  car- 
riage, and  with  a  six-foot  bed  takes  2  ft.  8  in.  between  centers. 
With  a  si.x-foot  bed  the  weight  is  approximately  2.100  lbs.  That 
the  machine  is  capable  of  continuous  operation  under  heavy  cuts 
will  be  evidenced  by  the  statement  that  it  will  handle,  without 
any  signs  of  distress,  a  cut  }4  'H-  deep  by  %  feed  in  60  point 
carbon  steel  at  a  peripheral  speed  of  75  feet  per  minute. 


M.  M.  AND  M.  C.  B.  CONVENTIONS 


.\t  d  joint  meeting  of  the  executive  committees  of  the  Master 
Mechanics',  Master  Car  Builders'  and  Railway  Supply  Manufac- 
turers' Association,  held  at  the  Belmont  Hotel,  New  York,  Oc- 
tober 24,  it  was  decided  to  hold  the  1912  conventions  at  Atlantic 
City.  The  Master  Mechanics'  Association  will  meet  June  12, 
13  and  14,  and  the  Master  Car  Builders'  Association,  June  17. 
18  and  19.  At  the  suggestion  of  railway  men  it  was  decided  to 
make  a  change  in  the  entertainment  features  and  the  manner  of 
handling  them.  This  change  is  expected  to  do  away  with  all 
entertainment  fatures  except  the  annual  ball  game.  Informal 
(lances  will  be  held  instead  of  the  two  grand  balk.  It  is  also 
understood  that  members  of  the  two  associations  are  to  be  given 
prcfcrciiQe  in  the  assignment  of  the  accommodations  at  the  head- 
quarters ja*i<cTr'1)ht_anpIications  for  accommodations  to  come 
unQei''mis  pre'f^xeBe^^nust  be  in  by  December  i,  191 1. 


QUARTERS  FOR  DINING  CAR  EMPLOYEES 


At  Winnipeg,  Calgary  and  Vancouver  the  Canadian  Pacific  in 
connection  with  the  dining  car  department  has  in  use  three  new 
buildings  which  have  been  erected  at  a  cost  of  $15,000  for  lodg- 
ings for  the  employees  of  the  dining  car  department.  Coming 
into  these  cities  after  a  long  run  the  men  will  not  have  to  look 
up  a  hotel  or  boarding  house,  but  will  go  to  the  new  buildings. 
These  houses  are  built  to  accommodate  sixty-two  employees  and 
arc  of  the  most  modern  construction  in  every  respect.  Every- 
thing is  free,  including  the  laundry.  Conductors,  chefs  and 
waiters  all  have  separate  quarters,  which  include  baths,  bed- 
rooms, reading  rooms,  libraries,  cardrooms  and  billiard  rooms. 
Gardens  beautifj'  the  premises  and  the  men  have  all  the  com- 
forts of  home.  It  is  compulsory  for  the  men  to  take  a  bath 
and  a  change  of  underwear  after  each  trip  and  a  check  system 
has  been  installed  to  insure  that  the  men  cpmply  with  this  rule. 
When  a  car  is  called  away  on  short  notice  at  night  it  is  not 
necessary  to  seek  for  a  crew  as  the  men  are  right  at  hand  when 
needed.  It  is  expected  that  the  C.  P.  R.  will  build  these  houses 
at  all  divisional  points. 
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THE  NEW  "MORRIS"  16  in.  LATHE 


The  accompanying;  iilicit<"^ra]ili>  illu>-tratr  a  new  id  in.  (inick 
change  engine  latliv  n.ciiitly  placed  on  the  niarkit  hy  tlic  John 
B.  Morris  Machiin-  Tixi!  C"u.  Ihc  inacliini.',  while  (.•■inforniiiiii  in 
goncral  to  the  ).ractfce  of  the  ha<Hnii  hitlie  hnihlers.  lias  a  nuni 
ber  of  novel  leatnre^  iiu-i>rpoi;ne(l  in  n^  design  w  Iiidi  teml  to 
considerahly  increase  the.  productive  capacity.  It  is  a  tool  in- 
tended for  heavy  (htty  service,  and  i>  characterized  In  yreat 
drivint,   powir.   tooi-ther   with   siren.yth   in  detail>  to   snit. 


at  re>l  and  vice  versa.  1  lii>  construction  makes  the  quick  change 
hox  a  complete  mechanism  within  itself  and  permits  it  being 
taken  otT  the  bed  without  disturbing  the  adjustment  of  the  lead 
-crew  or  feed  rod. 

A  one-|iiece  b<ix  section  easting  forms  the  apron  and  all  studs 
and  g'.'irs  are  sui)ported  in  the  bearing  at  either  end.  It  is  sup- 
plied uitli  the  usual  bevel  gear  reverse,  which  mechanism  inter- 
locks Willi  the  half  nut.  <o  that  it  is  impossible  to  engage  the 
ie.id  «crew  and  feed  rod  at  tlie  >ame  time.  To  overcome  the 
tlifticulty  sometimes  encountered  in  engine  lathes  «lue  to  the  op- 


iMiWIKll  I.    ol    it  k    1   II  \.\i,l     V.NoINK    i..\riii 


The  diuiiig  coiie.  Avhich  i^  ,?  >teiii(ei;,  lia-  dianuur-  j' s  in.. 
8?!*.  in.  a»i<l.  to  ni.  respectively  f>'r  .i  ,V  -  in-  dri\iiii;  l>e!t.  Tlie 
back  gcar>  are  of  the  ilouiilv  friction  ty|)e  with  ratios  .sul'ticient 
to  give  ampli-  ])ulling  powtT  on  large  diaineiers  and  the  fric- 
tio.tl>  are  of  ihi  tciiuK  lever  type,  umtsually  larye  in  diameter. 
and.tiUfedrw  itii  an  ;mlt.in.iiie  a<l.iusiniem  for  we.ir.  I  lie  spindK 
b'i\e-«  .-ire  made  of  piiii<])li.ir  broii/"  .nid  ar.-  tided  CMiitinuoU'ly 
from  large  oil  wells  in  ilie  peil<-i.iK.  Tlie  fmnl  ~pindle  be.ir- 
ui-  I-  J-'4 -iU' .if!  tHaineter  In-'.}' j  in.  long,  .Tlk*  head-t"ik  is  re- 
inforced w'itli'  aii  impro\id  >>slem  <>{  d.rupjied  l'>njiitudinal  and 
crir--  ribs  -\\hicli  are  down  IhK'W  the  shearN  of  the  bed.  The  re- 
\er-.<  ]dale  i-.  i^irriVd  fin  the  ♦HUside  iif  the  lu:iil  .-uid  is  a  double 
wafled  vme-piecr  ca>>ting  1^^^^^  liu    -nid-    f^r  the  gc^rs  are 

siit>i><iited  at  lif>ih  emts 

In  llie  <piick.  chant!'-  gear  iiuclriiiiMn  .ire  fi.nnd  il;e  u^ual  c<>iu 
and  tumbler  v^ar  with  u novel  sy.^tem  i>{  sliding  gears  throimh 
uiiielt  45  change*  nf-fccd  or  thread  leid-  ;ire  obtained  with  lli> 
u^e  of  _>r  iiears.  VIJ  feed  changes  are  .-ecured  liy  means  of  the 
three  lover>  >ho\vn -on  the  front  ..f  the  box,  the  one  :it  the  left 
being  itseil<»nl>;UT- secure  the  <  \treiiie  r.-m^ie.  liu-  tot.il  ranm 
pos-iiblc  is  firoin  two  t**. sixty   tlireads  jier   inch. 

At  the  end  of  the  lathe  is  seen  tiie  ii^ual  (ittadrant  and  i|  lad 
rant  gear  for  connecting  up  with  the  lundle  so  that  it  is  ])os- 
sible  to  put  r.n  change  gtarsto  soctire  any  special  thread  which 
mi.yht  be  rec|utre<l  within  the  ab«.ve  r;uv-;e.  making  the  machine 
capable  of  covering  as  widi-  a  range  of  threads  as  can  be  ob- 
tained on  a  standard  construction  of  engine  lathes.  .\  new 
feature  in  connection  with  this  nHchaiii>m  is  the  method  of  con- 
necting it  with  the  iwi]  ro(l  .ind  lead  screw.  This  is  accom- 
plished by  meau'i  of  a  >liding  gear  operated  by  the  knurled 
handle  shown  at  the  extreme  right  of  the  box,  and  is  so  ar- 
rang,ed  that   when  the  K.id   screw    is  in  operation   the   feed  rod  is 


erator'-  iitalpilit>  !■'  ni.iiiipulate  tin-  re\(il\iiig  knurls  inv  engag- 
ing feed>.  owing  li'  the  hiyh  speed  al  which  they  revolve,  a  novel 
arr;iiigenKiit  of  clutclus  i^  einpl  \ed.  The  frictions  are  of  the 
expaiKhiig  ring  type.  .^  in.  in  di.iineter.  and  I'Ug.iged  by  means 
of  toygli'  K  \  er  nio\ement  wiiich  iii-ure>  ;imple  driving  power 
under  the  heaviest  cuts.  The  shifting  mechanism  for  these  fric- 
tions i>in>i-ts  of  ;i  sinsile  crank  handle  shown  on  the  front  of 
il'e  .iiiri'ii      W'lieii  thi»  lever  i>  tlir.iwn  to  the  riyht  it  eiiiiages  the 


<il    UK     I   tl.^NCE    ,ta-.\K      MIlHAXISM. 

longitudin.il  feed,  .-uid  wiun  it  i>  thrown  to  the  left  it  engages 
the  cross  feed.  Since  tlii>  lever  is  stationary  at  all  times,  it 
enai)le-  the  ojierator  to  work  up  to  a  shoulder  without  the  neces- 
sity of  tiirowing  out  the  feed  and  running  up  the  carriage  by 
hand:  ami  in  addition  to  this  it  is  in  a  particularly  convenient 
position   for  the  oi)erator  to  manipulate  at  all  times.     Provision 
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is  made  in  liii-  sliai)f  <>t  a  positive  sto]),  wliich  makes  it  impos- 
sible to  tlirow  tlie  lever  from  one  feed  to  the  other  uitliout  lirst 
pulling  out  tile  plunger  pin  in  the  handle,  thus  making  it  im- 
[_)Ohsible  t<  pass  directly  imm  the  longitu<linal  to  tlie  cross  feed, 
or  7-ice  fcrsa. 

The  carnage,  wliieli  has  a  hearing  j6'<>  itV.  long  on  the  bedj  is 
carrieil  pu  a  "X"'  in  fmnt  and  on  a  tlai  -urfaee  at  tlie  hack"  6f 
tlie  hed.      li   t-  liehl   in  |)nsiti<in  by  a  long  tlat   elamj)  at   the  hack. 


hETAIl.S    OF     \PRO.V    gEAKI.Vf:. 

and  hy  mean-  of.  tVx-p  taper  gihs  at  the  front  which  iKar  OH  the 
machmed  -uriaee  directly  under  the  front  /^"V."  These  gib- 
from  their  location  m.ike  it  imi)ossii»le  for  the  carriage  to  lift 
or  elimh  the  vltT  under  any  condition.s  and  at  the  same  time 
will  not  i!ir<i\v  the  carriage  out  of  aHgnment  if  not  properly  ad- 
justed. "I"hv  fr.Mii  "X"'  is  unusually  large,  being  I'j  in.  in 
width,  and  with  the  wide  tlat  hearing  at  the  back  gives  the  car- 
riage a  total  iiVective  bearing  area  of  ■  from 'tiS'Olo.  three  times! 
that  usually  found  on  lathes  of  this  size.  The  l)rid}.»e  is  very 
wide  am!  (lr<ip>  down  in  a  deep  doul)le  box  >i.Ttion  between  the 
shears.      Since   the    ways    for    the    tailstock   are   dropjjcd    d<nvn 


i:oii(i.\i     VIEW    pf;  CARRI.\OE. 

below  tile   way*   for  the  enrriago,   it"  is  ni)t   necesfsaTy  to  tiHtch 
the  bridge  for  clearance,  and  tJnis  its  rigidity  is  maintained. 

The  compound  rest  is  m.ide  iieavy  to  withstand  the  strains 
imposed  up<in  it  l)y  the  modern  liigh  spi-cfl  steels.  The  clamp- 
ing device  for  the  swivel  is  of  a  new  construction  operated  by  a 
single  belt  which  is  located  convenient  to  the  operator.  The 
clamfjing  nueiianism  consists  of  a  "V"-shaped  damping  ring  of 


a  similar  construction  to  thai  found  on  round  cojunm  radial 
drills.  This  device,  in  a<ldition  to  JK-ing  very  effective,  leaves 
the  bottom  slide  more  rigid  than  it  would  be  with  the  '*T"-sIot 
turned  in  it,  and  at  the  -ame  time  permits  of  A%*ry  quick  adjust- 
ment of  the  compound   rest. 

•Vn  unusually  rigid  construction  is  employed  in  the  bed,  which 
I  is.ii^  !»?.  deep  and  I4).'j  in.  wide.  The  fr<mi  cross  girth,  which 
is  directly  un<kr  the  front  si>indle  bearing,  extend-  clear  up  ti- 
the top  vi  the  ways  in  order  to  resist  tlie  twisting  strain  i>n  the 
l)ed  at  Ihis  point.  The  legs  are  set  in  froin  tlie  ends  of  the  bed, 
thus  shortening  the  sp.in  lietween  supports  on  the  1k'<1  ami  mak- 
ing use  of  the  familiar  cantilever  form  iif  constrttction.  I  he 
i.iilstock  i>  very  nias^ive  of  a  box  seCtioii  and  is  arranged  witl> 
the  usual  type:  of  set-icn:er.  for  tiiriiinR.taperSi'"^^^^  spindle  is  of 
steel  _»  .^''16  in.'  diameter  and  i>  cl.iniited  Viy  hie.iiis  of  a  taper 
plug  of  the  same  construction  as  liial  usually  found  on  the  over- 
arm of  a  raillingmachine:  TIk-  taitstwls  is  da'miw*!  to.  the  bed 
by  means  of  two  large  holts  ccMiiingu^v  directly  iiifT*«not  and 
behind  thv  tailstock  spindle.  Tiiese  lM>lts  ri-ach  to  tHv  tpu  of 
the  tailstock  where  the  nuts  are  in  a  Convenient  i)lace  for  the 
operatpf.  ■    -  -^".V-   ■  v;-"""^:,. ..:: 

This  fatlK'iiwingsi6'j  in.  over  shear.s.  and  10  in.  over  car- 
riage, and  with  a  six-foot  l>ed  takes  J,  ft.  H  in.  between  centers. 
With  a  six-tV>pt  bed  the  weight  is  approximately  _»,JfOd  lbs.  That 
the  machine  is  capahle  of  continuous  operation  Uiuler  heavy  cuts 
will  he  evidenced  1>y  the  statement  that.it  will  handle,  without 
.iny  signs  of  distress,  a  cut  '4  in.  deep  by  ^s  feed  in  (>o  point 
carlyin  steel  at  a  peripheral  speeil  of  75  f eet^  per  uiuiute 


M.  M.  AND  M.  C.  B.  CONVKNTIONS 


;.\tci  jo>int  nieetiiig  0/  the  executive  committees  of  the  Master 
\techahics'.  Master  Crar  I'uilders'  and  Railw.iy  Supply  Manufac- 
turers" Association.  1kI<1  at  the  liehnoni  H<<tel,  Xew  York,  Oc- 
tober 24,  It  Avas  decided  ti>  hold  the  i^t^  conventiort&.at  A)t^atit»c 
City-  Tlie  Master  MeH'h.inics'  .\ssociation  will  meet  June.  ;I2» 
i.Vand  14,  and  the  Ma.ster  Car  l^tnlders'  -\«soci;ttiofv.  Juiw  17. 
i.S  and  19.  .\t  tlie  suggesljon  of  railway  men  it  w?s  «fccided  to 
ninke  a  changrc  in  the  enter^iiinnjcnt  fitattires ami  the  tnanlierol 
handling  thenr.  This  cluiuge  i<  -expected  tn  «l<ii  .I'way  with  all 
eniertaimncnt  fattlre^  excei>l.  the  annual  hall  game.  Informal 
dane-es will  Ik  held  insteadof  the  tw"o  grand  ball.';',  tt  is  also 
lutdcrsitiod  that  menibefso^jf  the  twp^ss<>ciati<ms  are  to  be  uivvit 
iireferehce  in  llie  assignment  of  tho'acrommod.ifiiins  at  th<"  bead- 
iHViriei's  hutvl,  but  ;ippiic;.itions  for  acconunodaiions  to  conie 
umier  this  jjref etencc  mjtst  be.in  bj';  December  i ,  t<)t i . 


QL  ARTERS  FOR  DINING  CAR   EMPLOVEHS 


At  Winnipeg,  (.'algrvry  and  Vancouxer  the  Canadi.in  Tacii'ic  in 
viinuxtiou  with  tilt  dijting  car  dephrtmeni  h.'is  in  n si.'  three  now 
Juiiiding*  which  have  been  erected  at  "t  cost  <,>f  S;-;'.ooo  f<>r  Imlg 
iiigs  for  the  einployt'iS''  .of :  the  dijiing  .car  <Upartnieiit.  C* 'niing 
uHtS  these  citivs  aft<r  a  long  rnn  the  men  will  not  have  to  biok 
up  a  hotel  or  boardijig  hi>use,  but  will  go  to  the  now  buildings. 
These  houses  are  hiiilt  t<»  acconimodiatc  sixty-two  eniplpyecs  artd 
'.ire  of  the  most  modern  ctinstrucripn  in  every  r-espect.-  T'!vory- 
thinjj  is  free,  including  the  T.utndry.  Conductors,  clufs  atid 
waiters  all  have  separate  (piarters,  which  iiulude  baths.  I»ed- 
roottis,,  reaclittjj  i-ooms,  hbraries,  xardrooms  and  l>illiard  rooms, 
.(iardens  lieautify  the  premises  and  the  men  have  all  the  com- 
forts oif  home.  It  is  compulsory  for  the  men  to  take  a  bath 
and  a  change  of  umler wear  after  each  trip  and  a  check  system 
has  been  installed  to  insure  that  the  meti  comply  with  tliis  rule 
W'lieii  a  Cir  is  called  aw:iy  on  sh<.>rt  notice  at  night  it  i-  not 
necessary  to  seek  for  a  crew  as  the  men  are  right  at  hand  when 
needed.  It  is  expected  that  the  C.  P.  R.  will  litiihl  these  houses 
at   all   divisional  poitits.  •    ,.  ■  .   .. 
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STYLE  "B"  PILLIOD  LOCOMOTIVE  VALVE  GEAR 


A  miniber  of  important  changes  have  recently  been  made  in 
the  details  of  the  Pilliod  locomotive  valve  gear,  which  are  of 
much  interest  in  view  of  the  ingenuity  displayed  in  the  elimina- 
tion of  formerly  existing  parts,  and  the  fact  that  in  the  re- 
design, known  as  style  "B."  the  imparting  movement,  obtained 
from  the  crosshead  only,  has  now  become  permanently  indenti- 
fied  with  the  gear.  This  clever  mechanism  has  been  described 
and  illustrated  in  this  journal,*  and  while  basically  it  remains 
the  same,  it  has  been  so  simplirted  and  re-arranged  that  the 
claim  advanced  that  all  objectionable  features  which  may  be 
found  in  any  other  gear  have  been  eliminated  seems  to  be  well 
founded. 

Referring  to  the  accompanying  drawing,  a  brief  description 
showing  how   results  are  obtained  is  necessary  as  a  preliminary 
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to  the  study  of  the  motion :  Point  ( lo)  of  the  combination 
lever  is  connected  to  the  crosshead  with  a  union  link.  The 
combination  lever  transmits  the  motion  through  the  auxiliary 
combination  arm  to  the  point  (6)  which  is  connected  to  point 
(/)  of  auxiliary  combination  lever  by  means  of  the  connecting 
link.  This  gives  the  lap  and  lead  travel  of  the  valve  through 
point  (8)  which  is  connected  to  the  valve  stem.  Point  (C)  is 
a  cross  shaft  extending  acro.ss  the  engine  to-  opposite  crosshead 
through  cross  shaft  (D).  The  motion  is  transmitted  to  point 
(5)  which  is  connected  to  point  (3)  by  the  motion  rod.  The 
oscillation  of  the  radius  yoke  around  point  (i)  raises  and  lowers 
the  radius  bar.  This  is  connected  at  point  (2)  to  the  bell  crank 
which    in    moving   armind    point    (.A)    transmits   the    motion    of 


nection  it  may  be  asserted  that  such  distortion  cannot  possibly 
exist  in  the  former  construction,  as  if  present  it  would  not  be 
possible  to  keep  the  piston  within  the  cylinder.  It  makes  no 
difference  what  position  the  wheel  or  main  crank  is  in,  the 
piston  must  keep  within  its  limits  of  travel.  The  angularity  of 
the  main  rod  always  remains  the  same,  and  whether  the  centre 
line  of  axles  is  up  or  down  the  piston  will  travel  to  the  exact 
point,  or  the  same  point  from  the  front  end  of  the  90  degree 
position   of  the  crank,  and  cannot  possibly  be  modified. 

The  main  crank  could  move  from  the  center  line  of  the 
cylinders  3  in.  below  or  3  in.  above,  and  it  would  not  affect 
the  complete  stroke  of  the  piston.  The  piston  will  travel  the 
same  identical  d4Stance  from  the  end  of  the  stroke  to  the  90 
degree  travel  of  the  crank,  regardless  of  the  above  variation. 
Admitting  this  to  be  true  there  can  be  no  distortional  effect 
in  a  crosshead  connected  gear,  because  while  one  piston  is  in 
mid  position  the  other  is  in  natural  position,  or  at  the  com- 
pletion of  the  stroke.  The  piston  must  travel  the  same  distance 
at  all  times,  and  the  valve  gear  maintains  its  same  relative  posi- 
tion regardless  of  the  crank  travel.  It  is  well  established  that 
the  combination  lever  of  the  Walschaert  valve  gear  requires  no 
modification  within  or  during  its  operating  period,  but  it  is 
necessary  to  constantly  change  the  eccentric  rod  and  eccentric 
crank  connection  of  the  main  pin  to  maintain  uniform  steam 
distribution. 

In  the  crank  and  crosshead  connected  gears  in  practical  use 
the  valve  gear  frame  is  attached  to  the  engine  frame  and  the 
movement  of  the  engine  up  and  down  on  its  springs  changes  the 
position  of  the  valve  gear  in  relation  to  the  eccentric  crank  con- 
nection. For  instance,  if  the  locomotive  was  stationary  and 
raised  on  its  springs  it  would  raise  the  gear  and  change  the 
angle  of  the  eccentric  rod.  since  the  eccentric  crank,  which 
is  attached  to  the  main  driver  would  remain  stationary,  thereby 
causing  the  link  to  be  drawn  toward  the  eccentric  crank.  If 
the  engine  on  the  other  hand  were  lowered  on  the  springs  the 
link  would  be  moved  away  from  the  eccentric  arm  thus  distort- 
ing the  valve  movement.  This  could,  of  course,  happen  when 
the  engine  is  taking  curves,  or  running  over  irregularities  in  the 
track. 

Referring  to  the  diagramatic  sketch  it  will  be  easily  seen  that 
when  the  line  of  motion  is  changed  by  the  engine  settling  2V2 
in.  the  eccentric  rod  on  the  bottom  quarter  will  be  long,  and 
short  on  the  top  quarter.  If  made  short  on  the  long  side  it 
will  be  doubly  short  on  the  short  side  and  tnV<?  versa,  and  hence 
in  attempting  to  square  the  gear  it  must  be  done  by  changing 
the  crank  circle.  The  style  "B"  gear  was  designed  to  over- 
come  these    objectionable    features   and   at   the    same   time   give 


1! 
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DI.\r,R.\M    SHOWI.VG    EFFKCT    OF    VARIATION    OF    CF.NTERS    OF    CYLINDERS    AND     AXLES. 


the  radius  rod  through  point  (4).  The  radius  rod  in  turn  acts 
upon  the  auxiliary  combination  lever  and  gives  the  accelerated 
movement  to  the  valve  through  point  (8)  which  is  connected 
to  the  valve  stem.  Point  (11)  is  connected  to  the  reverse  lever 
by  the  reach  rod.  The  movement  of  the  reverse  yoke,  at  the 
various  points  of  cut  off  around  point  (B)  will  cause  point  (3) 
to  move  in  various  planes. 

The  question  has  been  raised  at  various  times  as  to  whether 
or  not  there  is  more  distortion  from  a  crosshead  connected  gear 
than   from  a  crank  and   crosshead   connected,  and'  in   this   con- 


See  -American   E.ngineer,  Jan.,   1911,  p.   22. 


as   good    results   as   now   obtainable   with   any   outside   connected 
gear  and   with  no  more  wearing  surfaces. 

The  new  gear  will  no  doubt  be  studied  with  interest  by  those 
who  while  satisfied  with  econoiny  and  efficiency  results  obtained 
with  the  Stephenson  and  Walschaert,  still  desire  a  gear  which 
is  free  from  the  objections  commonly  made  to  those  types,  and 
one  that  can  be  applied  to  old  power  at  a  minimum  cost.  It 
will  be  of  special  interest  to  those  who  contemplate  replacing 
the  link  motion  with  some  form  of  outside  gear  as  it  can  be 
applied  without  any  modification  of  the  engine.  The  Pilliod 
Brothers   Co.,   of    Toledo.    O.,    manufacturers   of   the   gear,   say 
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that  it  can  be  applied  in  48  hours,  this,  of  course,  largely  re- 
sulting from  the  fact  that  new  main  crank  pins  are  not  required. 
All  parts,  including  frames,  are  standard  for  any  type  or  class 
of  engine,  either  inside  or  outside  admission,  with  the  exception 
of  the  combination  lever,  which  differs  in  length  according  to 
the  piston  stroke. 

In  the  re-design  careful  attention  has  been  given  to  tlie  proper 
proportion  of  the  parts  to  insure  the  necessary  strength  through- 
out. The  liability  to  failure  in  service,  however,  is  extremely 
remote,  as  the  arrangement  being  entirely  without  eccentric 
straps,  link  block  pins,  etc.,  cannot  be  identified  with  those  well 
known  sources  of  trouble.  Tiie  accessibility  of  the  gear  to  in- 
spection is  also  a  very  important  part,  and  the  fact  that  practi- 
cally nothing  is  concealed  would  no  doubt  result  in  the  early 
discovery  of  a  defect   which   might   escape  observation  in  other 


.A  TRUCK  CRANE  OF  GENERAL  UTILITY 


The  urgent  need  ior  a  device  to  handle  with  expedition  and 
at  low  cost  material  of  any  description  which  must  be  movea 
from  place  to  place  within  moderate  confines  of  space  has  been 
long  apparent,  not  only  in  connection  with  the  larger  sheps.  Vat 
equally  so  with  locomotive  terminals  and  at  storeiiouse  yards, 
etc.  To  solve  the  problem  the  General  Electric  Company  is  now 
placing  on  the  market  what  it  has  designated  as  the  "Bat- 
tery Truck  Crane,"  an  electric  vehicle  which  has  a  swinging 
crane  mounted  on  the  front  end.  The  crane  hook  is  raised  and 
lowered  by  a  one-ton  hoist  mounted  on  the  front  end  just  back 
of  the  crane,  the  motors  driving  the  hoist  and  the  vehicle  being 
operated  from  a  storage  battery  mounted  oij  th«  rear  <ad. 


THE    BATTERY    TRUCK    CRANE. 


types.  The  details  have  been  worked  out  witli  care,  especially 
those  in  connection  with  lubrication.  Each  bearing  has  an  oil 
cellar  of  special  design,  automatic  in  its  feed,  and  so  arranged 
that  any  sediment  which  might  pass  with  the  oil  from  tlie  out- 
side can  in  no  way  get  into  tlie  bearings.  The  roundhouse  men 
cannot  make  any  change  in  the  gear  as  there  are  no  rods  to 
lengthen  or  shorten. 

In  addition  to  the  above  style  "B"  gear  which  it  is  the  intent 
of  the  manufacturers  to  feature  as  the  ideal  motion  for  all 
conditions  they  have  also  designed  what  is  known  as  style  "C," 
which,  will  interest  those  who  want  a  crank  and  crosshead  con- 
nected gear  without  links  or  blocks.  Tliis  is  an  outside  gear 
•with  the  same  number  of  parts  and  bearings  as  the  Walschaert, 
and  differing  from  it  only  in  that  the  links  and  blocks  are  re- 
placed with  a  reverse  of  the  Marshall  type.  The  elimination  of 
these  latter  parts  would  suggest  that  the  cost  of  maintenance 
should  be  less,  but  the  design  retains  the  crank  connection,  and 
in  general  does  not  embody  the  feature  of  simplicity  which  has 
been  pointed  out  in  connection  with  the  style  "B"  gear. 


An  Interesting  Superheater  Locomotive  performance  is  re- 
ported by  the  C.  N.  R.  locomotive  266,  built  by  the  Montreal 
Locomotive  Works,  and  equipped  with  the  Schmidt  superheater, 
•which  ran  378  miles  from  Edmonton  to  North  Battleford  and 
back  to  Vermilion  with  six  or  seven  coaches  on  a  total  coal 
consumption  of  about  eight  tons,  this  efficiency  being  largely  due 
to  the  superheater. 


ilie  lime,  money  and  step-saving  applications  of  this  crane 
may  be  classed  under  tliree  heads — hoisting,  hoisting  and  carry- 
ing on  the  hook,  and  towing  trailers,  yet  a  given  movement  of 
jnaterial  may  involve  two  or  all  of  these.  In  case  where  ma- 
terial which  may  be  subdivided  into  parcels  of  one  ton  or  less, 
has  to  be  deposited  within  a  6  or  8-foot  radius,  and  this  action 
does  not  require  that  the  parcel  be  moved  through  a  vertical 
distance  of  over  10  feet,  the  machine  is  brought  into  an  advan- 
ageous  position ;  the  brakes  are  set,  and  the  vehicle  remains  sta- 
tionary as  the  boom  of  crane  moved  back  and  forth  between 
the  picking  up  and  depositing  points.  In  this  manner  the  bat- 
tery truck  crane  may  be  employed  to  load  or  unload  box  cars, 
gondola  cars,  etc.,  and  a  considerable  saving  effected  both  in 
time  required  and  the  number  of  men  employed.  ■:-;- 

When  material,  in  small  or  large  quantities,  has  to  be  moved 
less  than  400  feet  or,  in  small  quantities,  to  any  distance,  the 
article  is  lifted  by  the  hook,  conveyed  to  its  destination  by  the 
vehicle,  and  placed  on  the  floor,  on  a  rack,  or  a  high  pile,  as 
desired.  The  short  wheel  base  permits  making  short  turns,  so 
tliis  machine  may  readily  be  driven  about  shop  aisles,  congested 
piers  or  among  piles  of  material  in  a  storage  yard.  By  this 
pick  up  and  run  method  sixty  800-lb.  barrels  of  plumbago  were 
moved  300  feet  in  one  hour,  only  one  helper  being  required; 
one  hundred  and  fifty  300-lb.  boxes  of  rubber  were  conveyed 
75  fett  and  loaded  into  a  box  car  in  50  minutes,  three  boxes 
slung  together  and  a  round  trip  made  every  minute.  In  a  store- 
room boxes  of  angle  and  flat  iron  weighing  about  1,000  lbs.  each 
were  carried  30  feet  and  stacked  in  sorted  and  orderly  piles  at 
the  rate  of  40  boxes  an  hour. 
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For  the  miscellaneous  transfer  of  large  quantities  of  package 
freight  or  other  material  through  a  distance  of  about  400  feet 
the  best  procedure  is  to  use  the  battery  truck  crane  to  tow 
trailer  in  trains  of  about  four.  The  number  of  trailers  per 
train  and  the  number  of  trains  will  depend  upon  the  distance, 
character  of  load  and  time  taken  to  load  and  unload  the  trail- 
ers. Twelve  is  the  usual  number,  and  these  are  divided  into 
three  trains.  Thus  the  battery  truck  crane  keeps  600  sq.  ft.  of 
loading  deck  working  to  its  maximum  capacity.  This  would  be 
equal  to  a  single  vehicle  5  feet  wide  by  120  feet  long,  or  to 
twelve  individual  power  operated  trucks  each  having  50  sq  ft. 
of  space  for  carrying  material. 

The  truck  crane  is  designed  for  a  high  drawbar  pull,  its  maxi- 
mum being  2,00c  lbs.,  and  equal  to  that  of  a  five-ton  locomotive 
on  rails,  sufficient  to  spot  a  car  and  to  readily  handle  loads  of 
from  five  to   eight  tons  on  trailers. 


HIGHLY  DEVELOPED  RADIAL  DRILLING  AND  TAPPING 

MACHINB 


The  interesting  machine  herein  illustrated  is  a  prominent  ex- 
ample of  the  development  which  the  Newton  Machine  Tool 
Company,  of  Philadelphia,  Pa.,  has  brought  about  through  re- 
cent redesign  of  several  items  in  its  output,  several  examples 
of  whicli  have  previously  been  noted  in  these  columns.  It  is 
worthy  of  spec  a*,  consideration,  in  view  of  the  fact  that  it  em- 


.VKWTO.N     |:KII1.IN(.     .\.\1)     TM'PING     M.\CHI.\K. 

bodies  many  distinctive  points  which  must  necessarily  appeal  to 
those  who  use  this  particular  machine  tool. 

A  study  of  the  design  indicates  primarily  a  recognition  of  the 
requisite  that  the  framework  should  be  sufficiently  heavy  and  so 
proportioned  as  to  successfully  resist  all  vibrations  of  its  own, 
so  far  as  practical.  That  is  to  say,  that  while  vibrations  to  a 
certain  extent  are  unavoidable,  still  there  should  always  be  suf- 
ficient strength  and  solidity  in  the  frame,  so  that  the  machine's 
vibrations  will  not  materially  affect  the  working  qualities  of 
other  machines  in  close  proximity  to  it.     Where  the  framework, 


so  called,  which  in  the  case  of  this  tool  may  be  roughly  divided 
into  work  base,  upright  and  arm,  is  light  and  weak,  so  that  its 
own  necessary  vibrations  become  a  tremble,  then  the  •  good 
working  qualities  of  the  machine  itself  will  not  only  be  affected, 
but  the  tremble,  when  a  uniform  motion  is  kept  up,  will  become 
an  impulse  hke  that  of  a  pendulum  and  communicate  itself  to 
other  parts  of  the  shop.  It  is  very  evident  that  in  the  admir- 
able proportions  of  the  design  under  consideration,  all  such 
vibrations  have  been  eliminated,  or  at  least  minimized  to  a  de- 
gree which   renders  them  of   no   import. 

The  arrangement  of  the  various  parts  is  of  the  simplest  na- 
ture, and  the  tool  generally  is  free  from  the  flimsy  refinements 
which  characterize  many  others  intended  for  the  same  line  of 
work.  The  arm  saddle  has  square  lock  bearings  on  the  upright 
and  there  is  a  reversing  fast  vertical  traverse.  The  trunnions 
are  mounted  in  roller  caged  bearings,  and  every  attempt  has 
been  made  to  produce  this  part  in  the  most  substantial  and  rigid 
form. 

1  he  machine  is  particularly  adapted  to  drilling  and  tapping 
holes  as  the  tapping  spindle  revolves  at  a  reduction  of  2^  to  i 
to  the  speed  of  the  drilling  spindle  by  which  it  is  driven.  In  op- 
eration the  drilling  spindle  with  the  drill  in  place  is  located,  the 
hole  drilled,  and  one  revolution  of  the  hand  wheel,  measured 
by  an  index  on  the  dial,  brings  the  tapping  spindle  with  the  tap 
in  place  over  the  already  drilled  hole.  The  drive  to  the  tap- 
ping spindle  is  engaged  for  the  reverse  motions  by  the  clutch 
operated  by  the  small  lever. 

There  are  four  changes  of  speed  by  means  of  a  cone  in  ad- 
dition to  two  to  one  back  gears  and  four  changes  of  gear  feed 
to  the  spindle  with  adjustable  automatic  release.  The  spindle  is 
counterwcighted  and  has  hand  adjustment.  The  diameter  of  the 
individual  spindles  is  2  13/16  in.;  distance  from  center  of  trun- 
nion to  center  of  inner  or  drilling  spindle,  64  in. ;  length  of 
feed,  17  in. ;  ma.ximum  distance  from  base  to  the  center  of 
spindle,  81  in.;  size  of  work  base,  7  ft.  by  4  ft. 


SCIENTIFIC    MANAGEMENT 


At  a  recent  joint  meeting  of  the  Franklin  Institute  and  the 
American  Society  of  Mechanical  Engineers  a  paper  was  read 
by  Wilson  E.  Symons,  of  Chicago,  combatting  the  Brandeis 
theory  that  by  scientific  management  the  railroads  could  save 
$1,000,000  per  day.  Mr.  Symons  took  the  attitude  that  the  prac- 
tical experience  of  railroad  men  had  already  reduced  the  costs 
of  operation  to  a  minimum  that  could  not  be  reduced  by  "mere 
theorists." 

In  the  ensuing  discussion,  Samuel  Vauclain,  vice-president  of 
the  Baldwin  Locomotive  Works,  agreed  generally  with  Mr.  Sy- 
mons. As  tlie  prices  of  materials  are  standard,  the  saving  of 
$1,000,000  per  day,  if  made  at  all,  he  said,  would  have  to  come 
out  of  the  pockets  of  the  workmen.  "I  believe  in  scientific  man- 
agement." he  said,  "but  I  do  not  believe  in  espionage  that  binds 
men  down  and  makes  them  feel  that  they  are  mere  automatons, 
driven  by  their  employers,  just  to  get  the  greatest  amount  of 
work  out  of  them.  Nothing  is  so  scarce  in  this  country  as  good, 
labor,  and  it  should  be  rewarded." 


The  Tkxth  .\nnual  Conventio.v  of  the  National  M.ichine 
Tool  Builders'  Association  was  held  at  the  Hotel  Astor.  New 
York,  Tuesday  and  Wednesday,  October  loth  and  nth.  The 
following  officers  were  elected :  President,  E.  P.  Bnllard,  Jr., 
Bullard  Machine  Tool  Co..  Bridgeport.  Conn. :  vice-president, 
Fred  A.  Geier.  Cincinnati  Milling  Machine  Co.,  Cincinnati,  Ohio; 
second  vice-president,  A.  T.  Barnes,  W.  F.  &  John  Br.rnes  Co., 
Rockford,  III.;  treasurer,  A.  E.  Newton.  Prentice  Bros.  Co., 
Worcester,  Mass.;  secretary,  Charles  F.  Hildreth,  Whitcomb- 
Blaisdell  Machine  Tool  Co.,  Worcester,  Mass.  The  next  semi- 
annual or  spring  meeting  will  be  held  in  Atlantic  City,  N.  J. 


Copper  M.w  Be  Welded  by  the  use  of  a  mixture  of  equal 
parts  of  boracic  acid  and  phosphate  of  soda.  The  mixture  is 
used  in  the  same  manner  as  in  welding  iron  or  steel,  but  should 
first  be  dried. 
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SOME  EXPERIMENTS   WITH   TRUCKS 


In  the  summer  of  1910  an  extremely  valuable  series  of  tests 
were  conducted  by  Professor  Louis  E.  Endsley,  of  Purdue  Uni- 
versity, to  determine  the  running  qualities  of  freight  car  trucks 
that  are  held  reasonably  square  as  compared  with  those  con- 
structed in  such  a  way  as  to  be  free  to  get  out  of  square.  These 
tests,  which  have  been  fully  described  and  illustrated  in  this 
journal,*  were  on  invitation  of  the  American  Steel  Foundries 
at  Granite  City,  111.,  and  were  probably  the  most  thorough  in 
scope  ever  attempted  to  get  at  the  real  facts  in  connection  with 
the  subject. 

Supplementing  this  information,  however,  George  G.  Floyd, 
mechanical  engineer  of  that  company,  who  collaborated  with 
Professor  Endsley  in  the  tests,  presented  a  paper  before  the  Sep- 
tember meeting  of  the  Western  Railroad  Club  in  which  fuither 
details  of  a  most  interesting  and  valuable  character  were  made 
apparent.     Mr.  Floyd  said  in  part  as  follows : 

There  were  many  things  developed  in  the  tests  in  the  way  of 
incidentals — sidelights,  I  migiit  sa\' — apart  from  the  main  tests, 
that  are  not  fully  set  forth  in  the  published  report.  It  is  my 
purpose  to  discuss  some  of  these  incidentals.  After  our  inves- 
tigation of  the  square  and  loose  truck  in  service  and  before  the 
testing  plant  was  built,  we  had  formed  certain  conclusions  as 
the  result  of  the  investigation,  as  well  as  some  opinions  based 
upon  the  statements,  experience  and  judgment  of  several  rail- 
way engineers.  While  these  conclusions  and  opinions  had  to  be 
revised  somewhat  after  the  tests  were  run,  our  conclusions  were 
in  the  main  correct  as  to  theory  and  as  to  what  the  results 
might  be,  and  had  to  be  revised  only  because  the  material  effects 
had  been  somewhat  underestimated. 

For  instance,  it  did  not  take  long  to  discover  that  trucks  in 
service  did  get  out  of  square;  that  is,  in  rounding  a  curve  the 
side  frame  on  the  inside  of  the  curve  would  move  ahead  of  the 
frame  on  the  outside  of  the  curve.  Just  how  much  was  a  mat- 
ter of  doubt,  or  I  might  say,  a  matter  of  calculation,  rather  than 
of  actual  measurement.  The  greatest  amount  that  any  one  sug- 
gested was  one  and  one-quarter  inch.  We  were  hardly  prepared 
to  find  that  it  was  nearly  as  nnicli  as  three  inches.  We  had  ex- 
pected to  find  that  there  might  be  ten  to  fifteen  per  cent,  dif- 
ference between  the  curve  friction  of  loose  and  square  trucks. 
We  found  as  much  as  one  hundred  and  fifty  per  cent  between 
the  best  square  truck  and  the  worst  loose  truck.  We  had  an- 
ticipated that  the  load  on  the  truck  and  its  speed  would  regulate 
the  amount  the  truck  would  go  out  of  square,  but  it  would  seem 
from  tlie  tests  made  tiiat  the  truck  would  go  out  of  square 
approximately  the  same  amount  every  trip  around  the  curve 
regardless  of  its  weight  and  speed.  In  fact,  when  it  was  merely 
pushed  around  the  curve,  slowly  by  hand,  it  would  go  out  of 
square,  the  same  amount  as  when  it  went  around  at  high  speed. 

It  was  evident — as  each  truck  tested  went  out  of  square  an 
amount  peculiar  to  itself — that  there  was  something  about  its 
construction  that  acted  as  a  stop  to  prevent  further  movement. 
Probably  a  wedging  of  the  axle  against  the  opening  in  the  back 
end  of  the  box  and  against  the  wedge  and  brass.  It  was  noted 
in  that  type  of  arch  bar  truck  in  which  the  columns  were  riveted 
securely  to  the  channel  that  the  truck  went  out  of  square  a  less 
amount  than  those  trucks  in  which  the  columns  were  bolted  to 
the  channel.  This  riveting  of  the  column  to  the  flanges  of  the 
channel  made  one  less  loose  joint,  and  it  may  be  that  this  one 
less  loose  joint  introduced  a  stop  at  the  columns  or  column 
bolts,  which  brought  the  truck  to  a  bearing  in  advance  of  the 
stop  furnished  by  the  journal  and  box.  There  was  also  found  an 
indication  that  the  older  a  truck  was  in  service,  the  more  it 
would  get  out  of  square,  this  being  no  doubt  due  to  a  wearing 
away  of  the  parts  that  stopped  further  movement  of  the  truck, 
as  well  as  a  gradual  loosening  of  the  parts  intended  to  hold  the 
truck  in  square. 

An  interesting  experiment  was  made  to  determine  what  effect 
the  time  of  service  would  have  upon  those  parts  of  an  arch  bar 
truck  that  are  supposed  to  hold  the  truck  square.  A  car  was 
accidentally  found  in  the  yard  that  had  been  out  from  the  con- 
tract show  less  than  a  month.  It  was  a  50-ton  truck  of  heavy 
construction,  had  cast  steel  truck  columns  bolted  to  a  heavy 
channel,  with  two  long  bolts  reaching  through  both  columns. 
These  bolts  were  tight,  as  were  all  bolts  about  the  truck.  The 
truck  was  put  upon  the  testing  plant  and  showed  a  very  good 
test,  one  side  frame  moving  ahead  of  the  other  onU-  ^  in., 
while  a  duplicate  of  this  truck  in  service  one  year  showed  a 
movement  of  a  trifle  over  iJ4  '"•.  and  a  duplicate  in  service 
eight  years  showed  almost  2-in.  movement. 

When  trucks  are  new,  all  the  surfaces  bolted  together  being 
rough  and  the  bolts  tight,  the  friction  between  the  parts  will 
prevent  all  but  a  slight  movement.     It  is  this  small  initial  move- 

*  See  American  Engineer,  May,   1911,  p.  192. 


ment  of  parts  tliat  brings  about  the  final  general  looseness  of 
the  whole  construction.  The  high  points  of  the  rough  joint 
wear  away,  allowmg  the  bolts  to  become  loose,  and  then  there 
is  a  still  greater  loosening  of  the  parts  in  general  by  abrading, 
polishing  or  wearing  away  by  friction.  A  bolted  joint  of  this 
character  is  probably  successlul  only  when  it  is  possible  to  so 
design  it  that  all  initial  movement  will  be  prevented.  It  only 
takes  a  small  movement  of  tiie  spring  ciiannel  to  give  a  con- 
siderable motion  to  the  side  frames,  one  ahead  of  the  other. 
One-sixteenth  of  an  inch  motion  of  the  channel  under  the  spring 
seat  will  allow  the  side  frame  at  the  opposite  side  of  the  truck 
to  move  forward  or  backward  about  ■J4  in.  or  Js  '"• 

That  this  initial  movement  exists  in  an  arch  bar  truck,  tven 
when  new,  is  not  surprising  when  it  is  considered  that  the  holes 
through  the  upturned  flange  of  the  spring  channel  for  the  hori- 
zontal column  bolts  are  drilled  1/16  in.  larger  than  the  boh ; 
the  holes  in  the  arch  bars  are  drilled  1/16  in.  larger  than  the 
column  bolts,  and  the  liole  through  the  column  is  cored  usually 
Ys  in.  larger  than  the  bolt  passing  through  it,  a  possible  3/16  in. 
to  5/16  in.  looseness  to  start  with  in  the  fit  of  the  bolts.  One 
does  not  have  to  look  far  to  find  reasons  why  the  arch  bar  truck 
is  a  loose  truck. 

The  fact  that  the  arch  bar  truck  does  get  out  of  square  on  a 
curve,  the  movement  increasing  with  the  age  of  the  truck  as  in- 
dicated in  tiie  tests  made  by  Professor  Endsley,  probably  ac- 
counts for  the  trouble  and  expense  for  the  upkeep  of  columns, 
column  bolts,  spring  plank,  bolts,  etc.  There  is  a  continual  mo- 
tion and  straining  of  parts  at  this  point.  It  is  impossible  to  keep 
the  bolts  tight,  great  trouble  to  keep  them  even  in  place,  and  it 
is  quite  natural  that  the  repair  account  should  be  heavy  if  the 
joint  is  to  be  kept  up,  and  it  is  quite  natural,  if  the  joint  is  not 
kept  in  proper  repair,  that  the  truck  should  fail  to  give  the. ex- 
pected service  results.  >  - 

In  reference  to  the  connection  between  the  spring  channel  and 
one-piece  cast  steel  side  frame,  the  tests  demonstrated  that  a 
bolted  connection  was  of  little  or  no  value  as  a  means  for  mak- 
ing a  tight  immovable  joint,  that  v.ould  hold  tl^e  truck  in  square. 
The  bolts  were  invariably  found  loose,  and  even  alter  being 
tightened  up  thoroughly  just  before  running  a  test,  a  very  few 
runs  would  soon  loosen  up  the  joint.  An  extended  examina- 
tion of  cars  in  service  indicated  that  the  bolt  connection  was 
of  little  value,  as  the  bolts  were  nearly  always  fouiid  loose.  On 
the  other  hand,  an  investigation  covering  a  period  of  almost  two 
years,  and  including  several  thousand  cars,  showed  that  the  riv- 
eted joint  was  developing  no  signs  of  looseness,.  pikI  was  per- 
forming well  the  duty   for  which   it  was  designed. 

An  occasional  loose  rivet  was  found,  but  one  or  even  two 
loose  rivets  in  a  joint  composed  of  a  total  of  eigin  would  in- 
dicate a  looseness  due  to  an  imperfect  application  of  the  one  or 
two  rivets,  rather  than  r.  looseness  caused  by  service.  The  na- 
ture of  the  joint  is  such  that  roal  service  could  not  loosen  one 
or  two  rivets  without  loosening  the  whole  joint.  It  was  taken 
for  gratited  that  tight  rivets  presupposed  a  tight  joint,  and  a 
tight  joint  meant  a  square  truck.  (It  has  been  found,  how- 
ever, that  tender  trucks  require  more  rivets  than  car  trucks.) 
The  Granite  City  tests  confirmed  the  presumption  that  the  riv- 
eted connection  between  the  spring  channel  and  si<!e  frame  was 
a  tight  connection;  which  woidd  remain  tight  in  service  and 
would  hold  the  truck  in  square.  Several  of  such  trucks  in  ser- 
vice were  tested  and  while  the  registering  apparatus  indicated 
a  small  movement  it  was  not  suflicient  to  influence  the  flange 
friction  because  the  indicated  movement  was  largelv  a  changing 
iri  the  perpendicular  of  the  top  of  the  side  frame,  due  to  the 
rigid  connection  between  the  two  side  frames  being  located 
some  12  in.  to  15  in.  below  the  top  of  the  journal  Iwxes,  where 
the  load  is  delivered  to  the  axles.  There  was  .ilso  a  small 
amount  of  twisting  of  the  side  frame  lengthwise  along  a  line 
connecting  the  top  of  the  two  oil  boxes  on  the  same  side  of  the 
truck,  that  was  registered,  as  if  it  was  a  movement  of  the  truck 
jn  and  out  of  square.  This  same  movement — in  about  double 
the  amount — was  also  noted  on  the  one  or  two  arch  bar  trucks 
tested  that  were  so  new  in  service  that  they  remained  practi- 
cally in  square  during  the  tests  because  the  spring  channel  con- 
nection had  not  worked  loose  to  any  extent. 

Professor  Endsley's  report  shows  that  there  is  quite  a  mate- 
rial diff'erence  in  curve  friction  in  favor  of  a  square  truck,  as 
against  a  loose  truck.  An  amount  of  diflFerence  sufficient  to 
aflfect  the  coal  pile,  life  of  rail,  wheel  maintenance  and  train 
resistance.  Reducing  the  results  obtained  on  the  test  track  to 
a  five  and  one-half  degree  curve  brings  out  some  interesting 
and  somewhat  startling  information.  A  five  and  one-half  de- 
gree curve  is  selected  because  it  is  possibly  an  average  curve, 
and  also  because  it  makes  a  division  by  an  equal  divisor.  The 
small  fractions  are  left  out  in  order  to  make  round  numl>ers. 
The  drawbar  pull  in  pounds  per  ton  is  found  to  be  9^  lbs.  for 
the  best  square  truck;  13.7  for  the  worst  square  truck;  it  lbs. 
for  the  best  loose  truck,  and  17  lbs.  for  the  worst  loose  truck. 
Broadly  speaking,  the  diff'erence  between  the  square  and  the 
loose  truck  is  due  to  a  diff^erence  in  truck  construction. 

The  diff^erence  between  the  best  and  worst  square  truck  is 
due  almost  entirely   to  wheel  condition.     In   tabulating   the   re- 
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suits,  as  a  matter  of  convenience,  all  trucks  that  went  out  of 
square  one-half  inch  or  less  were  classed  as  square  trucks;  so 
the  difference  in  friction  between  a  truck  absolutely  square  and 
one  out  of  square  one-half  inch  should  be  deducted  fr.oni  the 
total  difference  between  the  best  and  the  worst  square  truck — 
the  balance  is  chargeable  to  wheel  condition.  However,  the 
difference  between  a  truck  square  and  one  out  one  half  inch  is 
a  small  amount.  This  line  line  was  not  conclusively  drawn  in 
the  tests,  because  of  lack  of  time.  The  difference  between  the 
best  and  the  worst  loose  truck  is  probably  more  evenly  divided 
between  that  coming  from  truck  construction  and  that  resulting 
from  wheel  condition. 

The  difference  between  the  best  square  and  the  best  loose 
truck  is  favorable  to  the  square  truck  by  15.8  per  cent — and  as 
between  the  worst  square  and  the  worst  loose,  24  per  cent,  in 
favor  of  the  square  truck.  In  botii  cases  the  difference  may  be 
said  to  be  a  difference  in  truck  construction.  As  between  the 
best  and  the  worst  square  truck,  the  difference  is  44  per  cent., 
largely  wheel  condition.  Between  the  best  and  the  worst  loose 
truck  there  is  a  difference  of  54  per  cent.;  possibly  somewhere 
near  evenly  divided  between  truck  construction  and  wheel  con- 
dition. The  difference  between  the  best  square  and  the  best 
loose  truck  is  favorable  to  the  square  truck  by  15.8  per  cent. — 
and  as  between  the  worst  square  and  the  worst  loose  24  per 
cent,  in  favor  of  the  square  truck.  In  both  cases  the  difference 
may  be  said  to  be  difference  in  truck  construction.  Between 
the  best  and  the  worst  square  truck  the  difference  is  44  per  cent., 
largely  wheel  condition,  and  between  the  best  and  the  worst 
loose  truck  there  is  a  difference  of  54  per  cent.,  somewhere  near 
evenly  divided  between  truck  construction  and  wheel  condition. 
Between  the  best  square  truck  and  the  worst  loose  truck  is  79 
per  cent.  The  ditTerence  between  the  worst  loose  truck  when 
run  as  a  loose  truck,  and  the  same  truck  squared  and  run  as  a 
square  truck  was  somewhere  near  40  per  cent,  in  favor  of  the 
truck  squared,  the  difference  being  entirely  due  to  truck  con- 
struction. 

The  figures  just  given  arc  from  specific  tests  of  specific  trucks, 
and  it  probably  hardly  correct  to  undertake  to  construct  a  series 
of  averages  from  them  when  it  is  considered  that  the  averages 
used  in  calculating  train  resistance  for  actual  service  must  of 
necessity  represent  the  average  resistance  of  all  trucks,  as  they 
come  in  service.  Therefore,  it  might  be  well  to  state  that  the 
average  difference  between  all  the  square  trucks  and  all  the 
loose  trucks  tested  was  approximately  24  per  cent,  in  favor  of 
the  square  truck,  based  on  a  five  and  one-half  degree  curve. 
An  average  is  the  mean  between  two  extremes.  Tf  the  maximum 
and  the  minimum  are  near  and  close  to  the  aver.\ge,  there  is 
small  chance  to  close  up  the  gap  between  the  average  and  the 
maximum  in  an  attempt  to  reduce  the  average.  Rut.  if  the 
maximum,  and  the  minimum  are  comparatively  widely  separated, 
and  the  units  in  between  are  valuable,  there  is  a  greater  chance 
to  reduce  the  average  and  an  effort  is  worth  while.  It  is  prob- 
able that  little  is  known  of  the  actual  maximum  avd  minimum 
that  make  up  the  average  train  resistance  as  used  in  every-day 
practice. 

It  would  seem  that  some  information  has  been  developed  along 
this  line  by  the  test  made  last  summer,  and  the  figures  quoted 
above  are  possibly  most  interesting  from  this  point  of  view.  The 
tests  show  there  is  a  difference  of  almost  80  per  rent,  between 
the  maximum  and  minimum,  due  to  both  truck  construction  and 
wheel  conditions  and  approximately  40  per  cent,  due  to  truck 
construction  alone.  A  difference  certamly — jufticiently  material 
— to  justify  an  elaborate  and  serious  investigation  by  the  rail- 
roadls. 

Several  railroad  men  who  visited  the  plant  dur^ig  the  tests 
were  forcibly  struck  with  the  idea  that  it  was  possible  car  wheels 
were  allowed  to  run  too  long,  and  it  might  be  better  economy 
to  remove  them  sooner.  When  the  theory  and  reasons  are 
known,  it  is  not  surprising  that  the  curve  friction  of  a  loose 
truck  should  he  greater  than  a  square  truck.  Some  very  inter- 
esting experiments  were  made  by  whitewashing  the  rails  on  the 
curve,  and  noting  the  difference  in  contact  between  the  wheel 
and  the  rail  with  the  truck  square  and  loose.  When  a  truck  was 
run  square,  there  was  only  one  point  of  contact  between  the 
wheel  and  the  rail.  This  was  on  the  ball  of  rail  and  in  the  deep 
part  of  the  throat  of  the  flange  of  the  wheel.  When  the  truck 
was  run  loose,  there  were  two  distinct  points  of  contact,  one  on 
top  of  the  rail  and  one  on  the  side  of  the  rail,  there  being  from 
I'i  in.  to  V^  in.  between  these  two  lines,  depending  upon  how 
much  the  truck  went  out  of  square.  In  this  case  the  white- 
wash was  left  on  the  ball  of  the  rail,  and  the  throat  of  the 
wheel  did  not  show  any  contact  with  the  ball  of  the  rail.  When 
the  truck  was  stopped  on  the  whitewash  and  run  back,  the  end 
of  the  mark  on  the  side  of  the  rail  made  by  the  flange  was  from 
I  in,  to  2^  in.  in  advance  of  the  end  of  the  mark  on  top  of  the 
rail,  made  by  the  tread  of  the  wheel.  It  could  be  seen,  when 
the  truck  was  in  this  position,  by  sighting  along  the  edge  of  the 
rail,  that  there  was  no  contact  between  the  throat  of  the  flange 
and  the  ball  of  the  rail. 

When  the  square  truck  was  rounding  the  curve,  the  throat  of 


the  wheel  being  in  contact  with  the  ball  of  the  rail,  and  the 
axles  square  with  the  track,  the  outside  wheel  would  climb  up 
on  the  rail,  enlarge  itself  an  amount  sufficient  to  make  up  for 
the  difference  in  the  length  of  the  inside  and  outside  rails,  and 
the  wheels  would  go  around  the  curve  without  slipping — the 
friction  being  all  rolling  friction.  But,  when  the  truck  was 
running  as  a  loose  truck  and  got  out  of  square,  the  throat  was 
not  in  contact  with  the  ball  of  the  rail,  and  the  flange  being  in 
contact  with  the  side  of  the  rail,  acted  as  a  shoulder  so  that  the 
wheel  could  not  move  over  on  to  the  throat  and  climb  the  rail, 
therefore  either  the  outside  or  the  inside  wheel  had  to  slip  the 
difference  between  the  length  of  the  two  rails. 

When  the  truck  is  running  square,  the  friction  between  the 
wheel  and  rail  is  rolling  friction,  but  when  the  truck  is  running 
loose  and  gets  out  of  square,  there  is  just  as  much  rolling  fric- 
tion as  there  was  before  and  in  addition  there  is  sliding  fric- 
tion between  the  flange  and  the  side  of  the  rail,  which  must  be 
considerable,  and  the  slipping  or  sliding  of  the  tread  of  the 
wheel,  on  the  top  of  the  rail — because  of  the  difference  in  the 
length  of  rails,  and  the  inability  of  the  outside  wheel  to  enlarge 
itself,  owing  to  lack  of  throat  contact  with  the  ball  of  the  rail. 
This  was  plainly  noticeable  by  listening  to  the  noise  the  truck 
made  in  going  around  the  curve.  When  the  truck  was  square 
it  made  just  a  single  rumbling  noise,  qifite  natural  to  a  vehicle 
of  this  kind,  but  when  running  loose,  in  addition  to  the  ordinary 
rumbling  noise  could  be  heard  a  loud  flange  song,  and  a  distinct 
high  sounding  and  piercing  noise  caused  by  the  tread  slipping 
on  top  of  the  rail.  The  latter  noise  was  not  a  continuous  one, 
but  intermittent  in  very  short  intervals.  The  flange  song  was 
a  continuous  noise. 

On  a  five  and  one-half  degree  curve,  in  the  distance  a  33-in. 
wheel  makes  in  one  revolution,  the  outside  rail  is  about  J4  in. 
longer  than  the  inside  rail,  and  with  a  loose  truck  this  means 
that  either  the  outside  or  the  inside  wheels  must  slip  this  one- 
half  inch  every  revolution,  and  if  the  outside  wheels  do  the 
slipping  they  not  only  have  to  overcome  the  friction  between 
the  tread  and  top  of  rail,  but  also  the  friction  between  the 
flange  and  side  of  rail.  It  is  possible  that  the  inside  wheel  does 
most  of  the  slipping. 

There  is  also  one  other  source  of  increased  friction  in  the 
loose  truck,  which  is  sliding  friction.  When  a  truck  is  running 
out  of  square,  the  axles  are  not  square  with  the  track,  therefore 
the  wheels  are  not  revolving  in  a  plane  parallel  with  the  direc- 
tion of  the  rails,  and  if  it  were  not  for  the  flanges,  the  ten- 
dency of  the  wheels  would  be  to  run  to  the  right,  or  the  left, 
as  the  case  might  be.  The  natural  track  for  the  wheels  to  make 
wonld  be  one  diverging  from  the  rails,  and  they  would  only 
track  in  a  line  with  the  rails  by  a  certain  amount  of  slipping. 
This  point  can  be  better  illustrated  perhaps  by  presuming  the 
front  wheels  of  a  wagon  turned  the  necessary  amount  to  go 
around  a  street  corner,  and  then  locked  in  this  position.  One 
can  readily  see  it  would  require  an  extra  effort  on  the  part  of 
the  horses  to  pull  the  wagon,  with  the  front  wheels  so  turned 
and  locked,  in  a  straight  line.  The  front  wheels  would  revolve, 
but  much  slower  than  the  rear  wheel%  and  they  would  also  slip 
along  the  pavement. 

It  must  be  this  slipping  that  causes  the  increased  friction  in 
loose  trucks  going  out  of  square  from  nothing  up  to  one  inch, 
and  before  the  flange  begins  to  make  a  contact  with  the  side  of 
the  rail.  It  will  be  noticed  from  Professor  Endsley's  report, 
tnat  there  is  a  big  jump  in  the  friction  between  an  inch,  and  an 
inch  and  one-half  out  of  square.  It  is  thought  that  the  increase 
in  friction  up  to  one  inch  out  of  square  is  caused  by  the  gradual 
increase  in  the  slipping  action  just  noted  above,  and  that  along 
about  this  point  is  where  the  flange  begins  to  make  the  slidiiig 
contact  against  the  side  of  the  rail.  Of  course,  it  might  be  said 
that  these  tests,  as  they  deal  almost  entirely  \vith  curve  friction, 
do  not  interest  the  road  that  has  almost  all  of  its  mileage  straight 
track.  This  would  be  taking  a  somewhat  narrow  view  of  the 
matter.  Owing  to  the  great  exchange  or  interch'.^nge  of  cars 
between  the  different  railroads,  it  is  possible  the  man  on  a  road 
full  of  curves  would  l>e  very  much  interested  in  the  kind  of  a 
truck  his  straight  track  neighbor  puts  under  his  cars. 

The  tests  were  made  for  the  sole  purpose  of  determining,  if 
possible,  the  facts  regarding  the  difference  betwee-i  trucks  that 
run  square  and  those  that  nm  loose,  as  there  s"cms  to  be  a 
great  difference  of  honest  opinion  amontr  rilroad  men,  regard- 
ing the  merits  of  each  type  of  truck  with  apparently  no  con- 
vincing data  at  hand  on  which  a  final  iud.cment  could  be  based. 
The  tests  were  made  in  the  only  manner  in  which  it  was  pos- 
sible to  make  them,  considering  the  particular  facts  it  was  de- 
sired to  determine.  The  results  of  the  tests  and  experiments 
were  given  otit  because,  first,  they  are  lests  that  have  never  be- 
fore been  made  so  far  as  is  known,  and  second,  the  data  secured 
were  considered  of  such  value  and  importance  that  they  would  be 
at  least  passively  appreciated  by  the  railroad  official  who  is  in- 
terested in  the  economics  of  railway  operation,  and,  third,  bt- 
cause  the  majority  of  railroad  men  who  knew  the  tests  were 
being  made  requested  that  they  be  furnished  with  full  results. 

It  is  not  the  idea  that  these  tests  are  final,  nor  that  they  rep- 
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resent  absolutely  service  conditions.  They  were  given  out  merely 
for  what  they  are  worth,  and  in  so  far  as  they  go.  They  are 
considered  as  a  preliminary  to  a  more  serious  test  that  it  is 
hoped  will  be  made  by  the  railroads  themselves.  It  is  felt,  how- 
ever, that  the  tests  are  a  close  approximate  to  what  will  be 
found  in  actual  service,  and  are  of  sufficient  value  to  be  entitled 
to  full  consideration,  pending  more  elaborate  dynamometer  tests 
in  actual  service. 


HEAVY  SWITCHING  LOCOMOTIVE 


CHICAGO  &  WESTERN   INDIANA  RY. 


The  heavy  character  of  the  switching  requirements  on  the 
Chicago  &  Western  Indiana  Ry.  has  brought  about  a  remark- 
able development  in  locomotives  intended  exclusively  for  this 
service.  A  prominent  example  of  this  increase  in  size,  weight 
and  power  may  be  found  in  the  engine  herewith  illustrated, 
which  is  one  of  ten  recently  built  for  this  road  by  the  Lima 
Locomotive  and  Machine  Co.  of  Lima,  O.  While  not  embody- 
ing any  particular  departures  in  constructive  details  these  loco- 
moives  are  noteworthy  for  their  total  weight  of  201,000  lbs.,  or 
approximately  50,000  lbs.  per  axle,  and  for  the  comparatively 
large  diameter  of  driving  wheels  employed,  which  is  57  inches. 


CYLINDERS. 

Kind Simple 

Diameter  and  stroke ,.,,,.».. .^», 84  x  88  in. 

WHEELS.  ,..•.. 

Driving,   diameter  over  tires 57  in. 

Driving  journals,  main,  diameter  and  length 10x13  in. 

Driving  journals,   others,    diametei    and   length.  .v.», ••«<••.«-•••  •d}^  x  13  in. 

BOILER.  •'■'.'     • 

Style ...,.....:.: E.  W.  T. 

Working  pressure    '.,■, », . ; ISO  lbs. 

Outsidi;   diameter   of  first  ring ..>..<.>. "HH  in. 

Firebox,  length  and  width :........,.  .108  1/16  x  60^   in. 

Tubes,  number  and  outside  diameter .......:, 327 — 2%  in. 

Tubes,  length   .->...,  .14  ft.  9— »/l« 

Heating    surface,    tubes , .«.2, 832. 14  sq.  ft. 

Heatini;   surface,   firebox..  ....... .,,.i.i>,>'.»*«,«»f  >•>•••-«•••  165-95  sq.   ft. 

Heating    surface,    total. .......  ...i:,..:^:.,'.... >,.;...... .•«-.8,998.09  sq.  ft. 

Grate  area .*..^;v^ ^'^^^•"••(•••^.•■—Al-^  ^-  ^t. 

,■;;;■,.       .     TENDER.  'h.  •"■;-■.  ■"  '  •..  ■'■' 

Water  capacity   ..,,v..'. »a^. . .....  ....'...^'....,.>V^W>;'>> •7,400  gals. 

Coal    capacity    .v.v., «V..... ..v. ...... .-'wV>v>'^««V> •'•>>«>• .  ■  -11  tons 


FRESNEL  LENS  IN  RAILROAD  SERVICE 


The  problem  of  getting  a  light  that  would  carry  around 
curves  is  one  on  which  the  railroads  have  been  working  for 
years,  because  it  means  so  much  to  them  from  the  standpoint 
of  safety.     The  Fresnel  lens  has  been  worked  on  by  numerous 


NEW    SWITCHING    LOCOMOTIVES    FOR    CHICAGO    BELT    LINE. 


The  tractive  eflfort  is  43.290  lbs.,  providing  ample  power  for  the  railroads,  but  there  were  mechanical  problems  connected  with  it 

service.  tliey  were  unable  to  overcome.    B.  H.  Mann,  chief  signal  engineer 

The  latter  on  the  Belt  Line  imposes  some  rather  peculiar  con-  of  the    Missouri    Pacitic-Iron    Mountain,   has   been   working   for 

ditions  which  must  be  met  in  switch  engine  design,  and  promi-  over  a  year  to  overcome  these  defects  and  has  finally  succetded 

nent  among  these  is  the  fact  that  in  addition  to  the  requisite  of  in  perfecting  the  lamp  so  that  it  can  be  used  on  railroad  trains. 

a  locomotive  of  great  power  it  must  necessarily  be  one  capable  Service   tests   have   been   made   recently  on   the    Hot    Springs 

of   more   than   the   average   speed   for   this   type   of   locomotive.  Special  and  on  both  of  the  through  fast  trains  to  Texas.     These 

This,  of  course,  is  demanded  by  the  congestion  on  the  Belt  Line  tests   have   been   most   satisfactory,   and   arrangements   are   now 

arising  from  the   presence  of  so  many  passenger   trains  of  the  being  made  to   have   the   Fresnel   lens   signal   lamp  to   take  the 

various  roads  which  use  it.     Switching  operations  must  therefore  place  of  all  other  signal  lamps  on  all  trains  of  the  system.     The 

be   conducted   expeditiously   in   order   that  no   interference   may  big  advantage  of  the  wide  spread  of  light  that  the  Fresnel  lens 

exist  with  the  above  mentioned  important  traffic.  gives  is  that  in  rounding  a  curve  it  spreads  its  rays  in  all  direc- 

Since  being  placed  in  service  these  locomotives  have  been  giv-  tions  over  the  land,  so  that  trains  on  the  other  turn  of  the  curve 

ing    excellent    satisfaction,    and    the    railroad    company    is    well  can  plainly  see  it,  whereas  they  cannot  observe  the  light  of  the 

pleased  with  the  first-class  material  and  workman<;hip  embodied  ordinary  train  signal  lamp.     This  fact  gives  the  Fresnel  lens  a 

in  their  construction.     The  builders   made  quite   a   record  with  great  advantage  in  the  line  of  safety, 
this  contract,   which   is   deserving   of  mention.     The   order   was 

given  by  the  railroad  company  on  November  7,  1910,  and  shipment  ^^T^^^^^^^T^T!:^ 
was  stipulated  at  the  rate  of  five  locomotives  during  the  month 

of  February,   191 1,  and  five  during  the  month  of  March.     The  Punctuality  of  the  18-HouR  Service. — Since  the  service  was 

last  of  the  ten  engines  left  the  Lima  Works  on  March  30,  on  inaugurated  the  Pennsylvania  Railroad's  eighteen-hour  trains  be- 

exact  time  agreed  upon.  tween   New  York  and  Chicago  have  made  enviable  records  ac- 

The  following  are  the  principal  dimensions  of  these  locomo-  cording  to  figures  made  public  by  the  company  recently.     The 

tives :  Chicago-New  York  flier.  No.  28,  has  a  shade  the  better  on  the 

GENERAL  DATA.  gcucral  punctuality   average,  but   No.   29  evens  things  when   it 

Se"v1c4 "."".."..' — .'.y '.".'.'.'..'.'.'..........".".'.'...."."........*. .SwUching  comes  to  clean  monthly  records.     In  three  months  it  was  not 

Fuel Bit    Coal  i^te  a  minute,  and  there  were  nine  months  in  which  it  was  not 

Tractive   power    43,S;90  lbs.  .                            .  1         xt          c      1       .                 1 

Weight  in  working  order 201,000  lbs.  late  more  than  once  in  each  month.     No.  2b  s  best  record  was 

Weight   on   drivers.  •••■•••••: • -. • l^A'Tm  !h!'  "^''^^^  during  five  months,  in  each  of  which  it  was  not  late  more 

Weight  of  engine  and  tender  in  WDrkmg  order 342, jOO  lb!>.  .....                      .      . 

Wheel  base,  driving 15  ft.  6  in.  than  twice.    It  IS  pointed  out  that  in  the  majority  of  cases  when 

Wheel  base,  engine  and  tender. .  ...^_ .........51  ft.  4  in.  ^^^^^   ^^^.^^   ^.^^.^   j^^^    ^j^^   detention    was   only    from    five    tO    fif- 

Weight  on   drivers  -r-   tractive   effort i;.i.-.«..v.»,.. .  .4.64  teen    minutes. 

Tracti%'e  effort  X  diam.  drivers  -^  heating  surface 82"i 

Total  heating  surface  -7-  grate  area 71.7 

Firebox  heating  surface  j  total  heating  surface,  % .5..>  J jj    High    Speed   Steels,   that   steel   containing  0.25   per   cent. 

Weight   on   drivers   -r   total    heating   surface 67.1  .,,          ..                                    .                                                         s          j    f  ■     «- 

Volume  both  cylinders 14.62  cu.  f».  Vanadium   has  a  cutting  capacity  almost   double  that  of   steel 

Total  heating  surface  -r-  vol.  cylinders 205  „^„t~:„;.,„  „„  i7-„„„^;...„ 

Grate  area  I  vol.  cylinders.... 2.81  containing  no  Vanadium. 
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^^lIlls,  as  a  mailer  ul  ci-invciucncc,  all  trucks  that  uciit  uiil  of 
square  oiu-lialf  inch  or  less  were  cla!<>ed  as  square  trucks;  so 
the  ilirttreiice  in  friction  between  a  truck  alisolutely  square  and 
one  out  of  square  one-lialf  inch  shonld  be  deducted  from  the 
total  difference  between  the  best  and  the  worst  s«juarc  truck — 
tlK  balance  is  chargeable  to  wheel  condition.  However,  the 
ditYerence  between  a  truck  square  and  one  out  imu-  halt  inch  i^ 
n  small  amount.  Tlii>  fme  line  was  not  c inclusively  drawn  in 
the  tests,  i)ecause  of  lack  vi  time.  The  diflerence  between  the 
best  and  the  worst  loose  truck  is  probaidy  more  evenly  divided 
between  tliat  coming  ironi  truck  coastrucUon;  and:  that  resulting 
from  wheel  condition!'  .    ;  '  .       '      '.' ■  .^vv.  .■  '■    :  ;  '.   .  u;. ,. 

I  he  dilYerenve  between  the  best  square  and  the  best  loose 
truck  i-  lavrable  to  the  square  truck  by  15.8  per  cent — and  as 
between  the  wtirst  square  and  the  wnr^t  Idosc,  _>4  per  cent,  in 
favor  of  the  s«iuare  truck.  In  bo^h  cases  ilie  tlifference  may  be 
said  tt)  be  a  difference  in  truck  construction.  As  between  the 
be-l  and  the  worst  square  truck,  the  difference  is  44  per  cent., 
lariiely  wheel  condition,  i'.etween  the  best  and  tlie  worst  loose 
truck  there  is  a  ditYerence  of  ,^4  per  cent. ;  po<sibly  soinewiiere 
near  evenly  divided  belweei)  truck  construction  and  wiieel  con- 
dition. Jin  ditYerence  between  the  best  square  and  the  best 
loose  truck  is  favorable  to  the  square  truck  by  15.8  per  cent. — 
and  as  lietween  the.weirsi  S((uare  and  tlu-  worst  loo~e  J4  per 
cent,  in  favor  of  the  ^<|uare  truck.  In  both  cases  the  difference 
may  he  said  to  be  dit'tVrence  in  truck  ci>nstrnction.  Uetween 
the  be-t  and  the  worst  s(fuare  truck  the  difference  is  44  per  cetU.. 
largely  wheel  condition,  and  between  the  best  and  the  wor-t 
loose  truck  there  is  a  drfference  of  54  ])er  cent.,  somewhere  near 
iveiily  divi<K<l  between  truck  construction  and  wheel  condition. 
P.et'weui  the  best  scpKir.'  truck  and  the  worst  loose  truck  i«  70 
jier  cent.  The  ditYerence  between  tile  worst  loo^e  truck  wlieii 
run  as  a  loo-e  truck,  .lud  the  <anie  truck  s(|uareii  and  run  as  a 
square  truck  \vis  soinewhvre  near  4t>  per  cent,  in  favor  of  the 
truck  S(jiiareai':lhe  tUlterence  1>eing  entirxdy  .due  '•'  'ruck  c^n 
structioiii    ..■^;l.^';.;'''-,  ■':■:',  ■'■••.•■:'. 

■I'he  tignres  iu»t  given  are  from  s])eiitrc  'ests  of  specilic  trucks, 
and  It  probably  hardly  correct  to  undertake  to  construct  a  serie* 
of  averages  from  them  when  iV  is  considered  that  tlie  averages 
Hft'il  in  calculating  tr.iin  resistance  for  actual  service  nni'^i  of 
necessity  represen:  the  iiverage  resistance  vi  .ill  truck-^,  as  tluy 
come  in  s<Tvice.  Therefore,  it  ihigiit  lie  well  to  ^latc  that  the 
average  dil'ference  between  all  the  .stpiare  trucks  an<l  all  the 
loose  trucks  tested  was  appro,\imately  24  per  cent,  in  favor  of 
the  .'ifjtvare  triick,  basid  011  a  five  ami  one.-half  degree  curve. 
An  Uvcrage  i.s  the  meaif  iKtween  two  e.stremes.  If  the  maximnni 
and  the  niihimnih  .-»re  iiear  and  close  t"  the  .-iver-ige.  tliere  i> 
-mall  chance  to  close  up  the  gap  between  tlie  average  and  the 
maximimi  in  an  attempt  to  reduce  the  .average.  P.ut.  if  the 
liiaximum.  aiid  the  mininnun  are  comparatively  widely  separated. 
<ind  the  units  in  between  arc  yaUiable.  there  is  a  greater  chance 
to  reduce  the  average  aiid  an  ctTort  is  worth  while.  Tt  is  pmi)- 
.ible  that  little  is  known  of  tlte  .rctnal  ra.Txinmm  a"d  mininnun 
that  make  iip  the: a,ver,ige  tf-aJti  resistaiice  as  ttScd  in  every  (j.iy 
practVe.  <;;r-v'v  "^^  ■  .■  ■    '■  •\"V''""'' ;  '  '  ■■,  ■'..'•-•         :    ' 

It  would  seem,  tbrtt  some  iitformation  ha^  been  developed  .doug 
thi-  line  by  the  test  made  List  smnmer,  and  the  figures  cptoted 
.ibove  afe  possibly  most  interesting  from  this  point  of  view.  The 
tests  -h«i\v  there  i>  a  <lilYerencc  of  almost  <**<>  jier  i-ent.  between 
the  niJiximum  and  niiniinum.  due  to  both  truck  construction  and 
wheel  coudtti'iiis  aiid  approxim.tteK-  4^^  per  cent,  duo  to  truck 
<?on->truetif>n   aUnie.     .\.  <Iil"fer.eiice   certainly—  «utnciently   m.iierial 

to  jiistify  an  elalwjtate  an«l  serioiis  investigation  b^  the  r.iil- 
roads.  ■■'.  ';    \  ./'■.•■'•''       ■•■.  ■;  ., 

Several  railn.ad  men  \vho":visite(l  the  iplant  (lur  nu  tlie  tests 
were  forcibly  >irtick  with  the  idea  that  tt  was  possible  car  wheeU 
were  allotted  to  run  too  lonii.  aiul  it  ntight  be  better  economy 
TO  rvntove  it»eni  S"'>ner.  Wluu  the  theory  and  reasons  are 
known-,  it  is  n<'it  snrprishig  that  the  curve  friction  of  a  loose 
truck  slio-uld  be  greater  th.in  a  '•quare  trnck.  Some  v<rv  inter- 
est ii>u'  ex)urinH-nts  were  made  by  whitewashing  the  rails  <'n  the 
eurve.  .ind, noting  the  ditYerence  in  contact  between  the  wheel 
and  1 1 IV  fail  with  tJK*  truck  square  ;tnd  Ic.iosevAVhert  a  truck  was 
run  square,  ttitrc  was  only  (nie  point  of  contact  l>ciween  the 
whiel  ami  the  r;ril.  Tlii-;  was  on  the  ball  of  rail  and  in  the  deep 
pari  of  the  throat  of  the  tlange  of  the  wheel.  .  VV'hen  the  truck- 
was  mil  loose,  there  \\ere  tvvo  distinct  points  of  contact,  one  on 
top  of  the- mil  and  one  oiy  the  side  <if  the  rail,  iliere  beini;  from 
■y  in.  to  "is  in.  between  ihc-t  two  lines.  (Upendii'g  upon  how 
mrich  tlie  truck  went  out  r.f  square.  In  this  case  the  white- 
wash was  left  on  the  ball  of  the  rail,  and  the  throat  of  the 
wheel  did  not  show'  any  cont.ict  with  the  hall  of  the  rail.  When 
the  truck  was  stopped  on  the  whitewaslr  and  run  back,  the  end 
of  the  mark  on  tlie  -ide  of  the  rail  made  by  the  tlaiigt-  was  from 
I  in.  to  2'Z-  in.  in  advance  of  the  end  of  the  mark  on  top  of  the 
rail,  made  ly  the  tread  of  the  wheel.  Tt  could  be  seen,  when 
the  truck  >vas  in  this  position,  by  sighting  along  the  edge  ikf  the 
rail,  th.at  tht  re  was  no  contact  between  the  throat  of  the  flange 
Tind  the  ball  of  the  rail.     ■   >  r 

\\Tien  tilt  §<]ttat"etruipk was  rounding  the  curve,  the  throat  of 


the  wheel  being  in  contact  witii  the  ball  of  the  rail,  and  the 
axles  square  with  the  track,  the  (jutside  wheel  would  climb  up 
on  the  rail,  enlarge  itself  an  amount  sufficient  to  make  up  for 
the  difference  in  the  length  of  the  inside  and  outside  rails,  and 
the  wheels  would  go  around  the  curve  without  slipping — the 
friction  being  all  rolling  friction.  But,  when  the  truck  was 
running  as  a  loose  truck  and  got  out  of  square,  the  throat  was 
not  in  contact  with  the  ball  of  the  rail,  and  the  flange  being  in 
contact  with  the  side  of  the  rail,  acted  as  a  shouliUr  so  that  the 
wheel  could  not  move  over  on  to  the  throat  and  climb  the  rail, 
therefore  either  the  outside  or  the  insitle  wheel  hail  to  slip  the 
difference  between  the  length  of   the  two  rails. 

W  hen  the  truck  is  running  sipiare,  the  friction  between  the 
wheel  and  rail  is  rolling  friction,  but  when  the  truck  is  running 
loose  and  gets  out  oi  sqtiare,  there  is  just  as  much  rolling  fric- 
tion a>  there  was  Iwfore  and  in  addition  tluTe  is  sli<Iing  fric- 
tion between  the  flange  and  the  siile  of  the  rail,  which  must  be 
considerable,  and  the  slifipiiig  or  sliding  of  the  tread  of  the 
wheel,  on  the  top  of  the  rail — because  of  the  ditYerence  in  the 
length  of  rails,  and  tlie  in.ibility  of  the  outside  wheel  to  enlarge 
itself,  owing  to  lack  of  throat  contact  with  the  ball  of  the  rail. 
This  was  plainly  noticeable  by  listening  to  the  noise  the  truck 
niadi  in  going  around  the  curve.  When  the  truck  was  square 
it  ni.ide  just  a  single  rumbling  iioi>e.  (|uile  natural  to  a  vehicle 
of  tiii'-  kind,  but  when  running  loose,  in  addition  to  the  ordinary 
rumbling  noise  could  be  heard  a  hmd  flange  song,  and  a  distinct 
high  sounding  and  piercing  noise  caused  by  the  tread  slipping 
on  top  of  the  rail.  The  latter  noise  was  not  a  continuous  one, 
but  intermittent  in  very  short  intervals.  The  flange  song  was 
.'1  continuous  noise. 

(  )ii  a  five  and  one  h.df  degree  curve,  in  the  disf.-ince  a  33-'" 
wheel  iii.akes  in  one  revolution,  the  outside  rail  is  about  "^-2  in. 
longer  liian  the  inside  rail,  and  with  a  loose  truck  this  means 
that  either  tiie  outride  or  the  inside  wheels  must  slip  this  one- 
li.'df  inch  every  re\<iluti<^ii.  and  if  the  outside  wheels  do  the 
slipping  they  not  only  have  to  overcome  the  friction  between 
the  tr(.;i(l  ;ind  top  of  r.iil.  but  ;d«i  the  friction  between  the 
tlange  .iiid  «.i<le  of  rail.  It  is  ]ios^ibIe  that  the  inside  wheel  doe-; 
most   of  the   slipping. 

There  i<  also  one  otlier  somce  iif  increased  friction  in  the 
Ifiose  truck,  which  is  sliding  frie'tiou.  When  a  truck  is  running 
fiut  i.if  scpiare.  the  axles  are  not  square  with  the  track,  therefore 
the  wheels  are  not  revolvin.g  in  ;i  pl;me  parallel  with  the  direc- 
tion iif  the  rails,  and  if  it  were  not  for  the  flanges,  the  ten- 
dency of  the  wheels  would  be  to  run  to  the  right,  or  the  left, 
.1-  the  casO  miglit  be.  The  n.iinral  track  for  the  wheels  to  make 
wotdd  be  one  iliverging  from  the  rails.  :ind  they  would  only 
tr.ack  in  ,a  line  with  the  raiK  by  a  cert.ain  amount  of  sliiiping. 
lIiK  ])oinl  can  b*.'  betti  r  illustr.ited  iierhaps  by  presuming  the 
front  wheels  of  a  wagon  turned  tin.'  necessary  amount  to  go 
around  a  street  corner,  ami  then  locked  in  this  positifni.  One 
car  re.'idily  «ee  it  would  rccjuire  .111  extra  etYort  on  the  part  of 
tin  Imrses  t<.  )inll  the  wauon.  with  the  front  wheels  so  turned 
.iiid  lockeil.  in  ;i  straiiiht  line.  The  front  wheels  would  revohc. 
but  much  -l<Aver  than  the  re.ir  whet'Is.  .ami  they  would  also  .slip 
along  t])e  p.avement. 

It  mn^t  be  tin-  -lipping  that  causes  the  increa-ed  .'riction  in 
loir-e  truck-  yoing  ,im  of  s(|ii,-,re  from  nothing  up  to  oi>e  inch, 
and  before  the  flange  bouins  m  m.ake  a  contact  wit'i  the  side  of 
the  rail.  It  will  be  noticed  from  I^rofessor  F.ndsley's  report, 
tii.it  tlure  is  a  big  jump  in  the  friction  between  an  inch,  and  an 
inch  and  one-half  out  of  square.  Tt  is  thought  that  the  increase 
ill  friction  u\>  to  'me  inch  out  of  -quare  is  caused  by  the  gradual 
iiicre;i-e  in  the  -lipping  action  ju-t  iiofd  .above.  a"d  that  along 
about  tin-  point  is  where  the  tlange  begins  to  make  the  -liding 
contact  ag.iiiist  the  side  of  the  rail.  Of  course,  it  miglit  be  §aid 
th.it  ihese  te-ts.  as  tliey  <leal  alino>t  entirely  with  curve  friction, 
d' .  not  interest  the  road  that  has  almost  all  of  its  mileace  straight 
tr.ick.  This  would  l)e  taking  a  -omewhat  narrow  view  of  the 
in;itter.  ()winj;  to  the  gt-eat  exclianu--  or  iniercl;-iige  of  cars 
between  the  different  rrulroads.  it  i-  possible  the  inm  on  a  road 
full  I m'  curves  would  lie  vry  mncli  inieresit-d  in  t!ie  kind  of  a 
truck,  his  sir.iii;]it   tr;ick   neii.;li1ior  puts  tinder  hi*. cars.- 

'I"he  te-ts   wi're   made    for  the   -oh-  pnrfmse  of  ifetennining.   if 
possible,  the    facts   regarding   the  differtnce  betwee-i   trucks  that 
run   .square   and   those   that    rnn   |oo>e.   as   there   -"ems  to   be   a 
urcat   difference   of  honest   opinion    mnnne    rilro.id   men,   regard 
ing  the   merits  of   each   type   of   truck   with    apparently   no   con- 
vincing data  a'  hand  on  which  a  final  nidgment  could  be  I>ased. 
The  tests  were  made  in  the  only  manner  in  which   it  was  pos 
sible  to  niaki    them,  considering  the  particular   facts  it   was  de 
sired   to   determine.     The    results    of   the   tests   .iiid   experiment- 
were  given  out  because,  first,  tluy  are  tests  that  hrjvc  never  be 
fore  been  made  so  f.ar  as  is  kn<i\vr.  and  second,  the  data  secured 
were  considered  of  such  value  and  importance  that  Hiey  would  be 
at   least  passively  appreciated  by  the  r.ailroad  oflicial   who  is  in- 
terested  in  the  economics   of   railvv.iy  operation,   and.  third,  bt- 
c.anse   the   m.ajoritv    of   railroad   men    wliri   knew    the   tests   were 
being  made  requested  th.it  they  hi'   furnished  with   full  results. 

Tt  is  not  the  idea  that  these  tests  are  final,  nor  t!iat  they  rep- 
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resent  absolutely  service  conilitioiis.  They  were  '^\\vn  out  merely 
for  what  tliey  are  \v<irtli,  and  in  so  far  as  they  go.  They  are 
considered  as  a  preliminary  to  a  more  serious  test  that  it  is 
hoped  will  be  made  by  the  railroads  themselves.  It  is  felt,  how- 
ever, that  the  tests  are  a  close  appro.ximate  to  what  will  be 
found  in  actual  service,  and  are  of  sufficient  value  to  be  entitled 
to  full  consideration,  pending  more  elal)orate  dynamometer  tests 
in  actual   service. 


HEAVY  SWITCHING  LOCOMOTIVE 


tuic.vGO  &  \vf..<;ti:ux  im)i.\.\.\  ry. 


The  heavy  character  of  the  switching  reciuirements  on  th€ 
Chicago  &  Western  Indiana  Ky.  has  l)rought  abimt  a  remark- 
able development  in  locomotives  intended  exclusively  for  this 
service.  A  i)rominent  example  of  this  increase  in  size,  weight 
and  power  may  he  fnund  in  tiie  engine  herewith  illustrated, 
which  is  one  of  ten  receiuly  l)uilt  for  this  road  by  the  Lima 
Locomotive  and  Machine  Co.  of  Lima,  O.  While  n<.)t  embody- 
ing any  particular  departures  in  constriu'tive  details  tliese  loco- 
moives  are  noteworthy  for  their  total  weight  of  joi.ooo  lbs.,  or 
approximately  50,000  1I)S.  i)er  axle,  and  for  the  comparatively 
large  diameter  of  driviiig  wheels  employed,  which   i^  57  inches. 


CYLINDERS. 
Kit\a ,.« • .  .t.*  ............a.. 

I  )iaiiH-tcr  and  stroke. .  .,*  i.; .  .">v... 1 . , . .  ;.v 

;\' -WHEELS.     :■ 
I  )riviiig.    diann-tt-r  ovit  tirrs. . .... . .  . ....  * ...  r 

l)nvinn   jouin.ils,  main.  iliainct«r  aind  lenglJi.* 
lirivinn  journals,   others^   diamctei    and   lingth 

BOILER. 

.StyK' ;  i ..  ,_..>;, . ...... ... 

Working    pressure    .; , . . .  ,.;.>*■.  i.  ,'..•,;  i'^.s;;. 
<  (iitsidir   <liantiter   of   first   ring.  .  . . . . ,  .,»V.,«w.» 

I'iribcix.    Icimtli    ;iinl    width »..;»,,. 

Tul»ts.  nunilKT  and  oiilsidc  diameter..... 

Tubos.   IvnfTth    ... . .  i". .. . . .........  .\.  ,i. . 

Iltatinx    surface,    tubes. .........  ,i.,.i,  . 

IKa'in*;    Mirf:ioc,    iirt-btix.  ..-.i,i.  .v..",  .;■;«■. 
IKating    surface,    total. ...:.-.  ...i. ,....'. ,^.i-, 

Grate  area  .  •'■•■;  ••  ••>.  ••; » ••,*»., ....;.,. 

''.'■:;■■•■." -/^  <':■.'■- '       TENDER. 

Water  capacity.  ;..•:...  J./]. »;,;.'.;  ;■.,■...'. ... . . . 

C'oid   cajiacity    ..;i..:.i.^4v."v..:>.  ..;;.>*';■. , 


,  .«.v..f-' 


'..  k  .■*'•  ■ 


......  Simple 

i..'.«*  x-i»  'n. 


,;*.10xl3  in. 

«;.-tJi  X  13  in. 


•''».'•  .--^  .^  * 


•,r  .•..•.■».■? 


.-.T.  w. 

.1^0 

.1081  ir.  xCOT* 

.....  .3-!T— J^i 

..*.,.  14  ft  »— ? 
.,,.2,832.14  Sq. 
.'!.;,.>.  .165.95  s(j. 

..;-.2.»9s>.u«  Ml- 

...11.2  sq. 


lbs. 
in. 
in. 
in. 
16 
ft. 
ft. 
ft. 
ft. 


.i ..  ..-,*, 4110  gals. 


.«'«.<•  •  a  ri  ,1  ^  »  ■> 


.  II   tons 


FRESNEL  LENS  iN  RAILROAD  SERVICE 


The  prolilem  of  getting  a  light  that  ttpnlU  carry  around 
curves  is  i>ne  on  which  the  railroads  have  lx*en  working  for 
years,  because  it  means  .so  much  to  them  from  the  standpoint 
of  safctv.      riie   Fresnel   lens  has  bceti  workeilon  bv  nimurous 
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'I  he  tractive  etTort   is  43,j<;o  lbs.,  providing  ample  power  for  the. 
service.  ■•" 

Tlie  latter  on  the  I'kU  Lim-  ini|ioses  some  rallier  peculiar  con--, 
ditions  which  imi^t  lie  met  in  ^uitcli  engine  design,  and  prorai*' 
nent  among  these  is  tlie  fact  that  hi  addition  to  the  re(|uisite  <>f 
a  locomotive  of  great  jMnver  it  nVust  necessarily  be  one  capul>le 
of  more  tlian  tlie  average  speed  for  this  type  of  locomotive. 
This,  of  course,  is  demanded  liy  the  congestion  on  the  Belt  Line 
arising  from  the  ])resence  of  so  mai>y  passenger  trains  of  the 
various  road>  which  use  if.  Switcliing  operations  nui.st  therefore 
be  conducted  expeditiously  in  t)rder  tiiat  no  interferehcc  iliay 
exist  with  the  above  mentioned  important  traffic.  .   '■■  ,v'     ■•. 

Since  l)eing  placed  in  service  these  locomotives  have  been  giv- 
ing excellent  satisfaction,  and  the  railroad  company  is  well 
pleased  with  the  tirst-class  material  and  workmanship  embodied 
in  tlu'ir  construction.  The  I)nilders  made  (|uite  a  record  with 
tliis  contract,  whicli  i^  de->er\  ing  of  mention.  The  order  was 
given  1)_\  the  railroad  company  cmi  .\'<»vemV)er  7,  1910,  and  shipment 
was  stipulated  at  the  rate  of  five  locom<itives  during  the  month 
of  l-"ebruary.  191 1.  and  live  during  the  month  of  March.  The 
last  of  the  ten  engines  left  the  Lima  Works  on  March  30,  on 
e.xact  time  agreed  upon.  ■  .;.;  .t' 

The   following  are  the  i)rincii)al   dimensions  of  these  loextmo- 
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lives: 

GENERAL   DATA; 

(iaUge.  .  .....;  .  •>..,-•  »'..  •  •  'f  .•..;.;•  •  ■  •  •  •  V  "  •  '*  •  •  r  • 

."service 
Fuel.. 

Tractive   iK>\v>r    ..».,. .»-. . . . .  ,v.  .>.>... . . .-,. 

Wi-ifjht    in    working    order............................. 

Weight    on    diivers 

Weight  of  eiivine  and  tender  in   wjrkiiig  order.......... 

Wheel    base,    driving ..i...  .v  ......... .. 

Wheel   basi .   engine   and   tender. .....................  .■. 

RATtOS. 

Weight   on   drivers  ^  tractive  effort 

Tr.ictive  i  fTort  X  iliam.  drivers  -f   heating  surface....... 

Total   heating  surface   --•  grate  area ....*.>'. 

Firebox   heating  surface  -r  total  heating  surface.   Tc  . . . . . 

Weight    on    drivers    -^    total    heating    surface 

Volume    both    cylinders .-. . . . 

Total  heating  surface  -r-  vol.  cylinders ., 

(irate   area  -7-  vol.  cylinders 


railroads,  but  there  were  mechanical  problems  connected  with  it 
they  wei-e  iinabie  to  overcome.  11.  11.  .Maim,  chief  signal  engineer 
of  the  Missouri  Pacific-Iron  Nfountiin,  has  beeii  working  for 
over  a'  year  t()  overcome  these  «lefects  ;tn<l  has  titjalty  succet<led 
in  perfecting  the  lamp  So  that  it  can  he  used  oh  niilroa<I  tr.'.iiis. 
Sefvncv  tests  have  been  made  recently  <m  the  Hot  Springs 
Special  apd  on  both  r>f  the  through  ifast  tniins  to  '4Vx:iS.vThe-i- 
test?,  liaye  been  inost  siitisfactory,  and  arrangejuents  are  now- 
being  ma<le  to  h.nve  the  lYesuel  lens  signal  lamp  to  take  the 
place  of  all  other  signal  lanip^  4>n  ;dl  trains  of  the  system.  The 
big  advantage  of  the  wide  spread  of  liglit  tliat  the  Kresnel  lens 
gives  is  that  in  rounding  a  curve  it  spreads  its  rays  in  all  direc- 
tions over  the  land,  so  that  trahis  on  the  other  turn  of  the  curve 
can  plainly  see  it,  whereas  they  cannot  observe  the  light  of  the 
ordinary  train  signal  lamp.  This  fact  gives  the  Kfestiel  lens  a 
great  advantage  in  the  Hue  of  safety. 


.....4  ft.  ^y/ ifl. 

,,'.... .  .Switching 

..;...  ...l«il.    Co.il 
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,  .  .  .  .  .201.UIMI    lbs. 

......  .201,i"l0  lbs. 

......  .342.500   lbs.  ■ 

..... ..15  ft.  f.  in. 

..;.... 51   ft.   4   in. 
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.............. «r.i 

.  .....14.62  cu.   f«. 

.. ..  .w.....;..2.si 


PuNCTt'.MiifY  oi'  THE  i8'-HovR  SEinicK.-— 'Si»K^  the  SeTWc  was 
inaugurated  the  Pennsylvania  Kailroatl's  eigbteeii-bour  trains  be- 
tween New  York  and  Chicago  have  ihade  enviable  records  ac- 
cording to  hgures  made  public  by  the  coniiiany  recently.  The 
Qiicago-Xew  York  Hier,  .\o.  jH.  has  a  shade  the  better  on  the 
general  punctuality  average,  but  Xo.  2g  evens  thnigs  when  it 
conies  to  clean  mtmthly  records.  In  three  months  it  was  not 
late  a  minute,  and  there  were  nine  months  in  which  it  wa*  not 
late  more  than  once  in  each  month.  .\o.  jN's  best  record  was 
ina<lc  during  live  months,  in  each  of  which  it  Was  u6l  late  more 
than  twice.  It  is  ])ointed  out  that  in  the  majority  of  cases  wheti 
these  trains  were  late  the  dcteutioii  was  only  from  dye.  to  fif- 
teen  minutes.    ,■■■:■':/:  ■■'■■'"-    '  '-■-■:'  ■':'-■  ^  ■..'.■■: '■:■'.-'■^  ',  ■7  ■  •  ' 


Tx  TTrr.H  SpFEn  Sthkls,  that  steel  containing  0.25  per  cent. 
Vanadium  has  a  cutting  capacity  almost  double  that  of  steel 
trontaining  no  Vanadium. 
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The   Railroad   Clubs 


Club 

Next 

Meeti.ng 

Title  of    P.\per 

Author 

Secretary 

Address 

Canadian 

Nov.  14 

Lighting 

J.    A.    Shaw. 
F.   M.   Whyte. 

Jas.   Powell 
H.  D.  Vought 

Room  13,  Windsor  Hotel,  Montreal. 

Central 

Nov.  10 

The  Distribution  of  Instructions  and  Informa- 

95  Liberty  St.,  New  York. 

tion    in    Large    Industries. 

New    England 

Nov.  14 

Geo.  H.   Frazier 

10  Oliver   St.,   Boston,   Mass. 

New    Vork 

Nov.  17 

Tool  Steel. 

W.  B.   Sullivan. 

H.    D.    Vought. 

95    Liberty   St.,    New    York. 

Northern 

Nov.  28 

Engine    Failures. 

G.  Osguard. 

C.    W.    Alliman 

P.  &  L.  E.  R.  R.,  Gen..  Office,  Pittsburgh,  Pa 

Pittsburg 

Nov.  24 

Swedish  Steel  zs.  Other*. 

A.   R.   Roy. 

F.  O.  Robinson 

C.   &  O.   Ry.,   Richmond.   Va. 

Richmond 

Nov.   10 

Election    of    Officers. 

A.   J.    Merrill 

218    Grant    Bldg.,    .Atlanta,    Ga. 

S'thn  &  S.  Wst'n 

Nov.    16 

Steel    anil    Steel    Castings. 

los.   W.   Taylor 

390   Old    Colony    Bldg.,    Chicago. 

Western 

Nov.   21 

W.  H.   Rosevear 

100  Chestnut   St.,   Winnipeg,   Man. 

Western  Canada 

Nov.   13 

CONSERVATION   OF  WASTE. 


CENTR.\L    R.MLWAV    CLLB. 


The  various  factors  bearing  on  the  above  timely  subject  were 
well  presented  in  a  paper  read  by  J.  !•".  Murphy,  general  store- 
keeper of  the  Lake  Shore  &  Michigan  Southern  Ry.,  before  tke 
September  meeting  of  this  club.  The  author  prefaced  his  paper 
by  calling  particular  attention  to  the  importance  of  the  scrap 
dock,  as  from  it  may  be  obtained,  through  careful  study,  the 
history  and  record  of  materials,  the  abuses  to  which  material  is 
put,  and  the  disregard  for  its  value,  as  shown  by  material 
thrown  into  scrap  which  has  never  seen  service.  This  portion 
of  the  paper  was  accorded  a  lively  discussion  and  opinion  was 
divided  on  the  question  of  assorting  and  reclaiming  stock  be- 
fore or  after  it  reaches  the  scrap  dock.  Mr.  Sitterly,  chief  in- 
spector of  the  Pennsylvania  Railroad,  advised  against  the  for- 
mer practice  on  the  ground  that  as  laborers  pick  up  scrap  ma- 
terial it  is  better  to  allow  all  such  to  go  to  the  dock  and  be 
sorted   by   competent   men. 

Mr.  Murphy's  paper  practically  outlined  the  methods  in  vogue 
for  the  conservation  of  waste  on  the  Lake  Shore  and  advocated 
that  they  were  of  general  application.  In  considerable  detail 
he  pointed  out  the  very  great  saving  which  can  be  made  in  the 
re-working  or  conversion  of  scrap  material  into  other  and  use- 
ful forms.  The  questions  of  manufacturing,  ordering,  caring 
for.  and  disbursing  of  material  were  also  briefly  touched  upon. 
This  paper  was  of  particular  value  in  view  of  the  discussion 
which  it  awakened,  and  while  in  connection  with  some  of  the 
items  a  difference  of  opinion  was  expressed  with  tlie  author, 
the  points  brought  out  were  of  great  interest  to  all  present. 


GERMAN   \V.\TERWAYS. 


NEW    VORK    R.MLW.W    Cr.Ll!. 


One  of  the  most  interesting  papers  ever  read  before  this  club 
■was  presented  by  Professor  Edwin  J.  Clapp,  of  New  York  Uni- 
versity, on  the  above  subject  at  the  meeting  September  15,  191 1. 
The  author  showed  great  familiarity  with  the  general  conditions 
appertaining  to  the  waterways  of  Germany,  and  the  paper  af- 
forded a  vast  fund  of  statistical  information,  many  items  of 
which  have  been  hitherto  unpublished.  The  unfamiliarity  of 
the  members  with  the  subject  unfortunately  prevented  a  very 
extensive  discussion,  although  the  paper  was  listened  to  atten- 
tively and  Professor  Clapp  was  heartily  congratulated  on  the 
elaborate  research  embodied  in  its  preparation.  It  was  pointed 
out  that  the  Rhine  and  the  Elbe  are  the  most  efficient  water- 
ways in  Europe  and  most  worthy  of  our  attention.  They  ex- 
hibit a  high  degree  of  modernization  in  the  floating  stock  oper- 
ating on  them,  in  the  river  harbors  which  collect  and  distribute 
their  freight,  and  in  the  co-operation  which  exists  between  river 
and  railroad.  So  effective  is  the  form  of  wa.ter  transportation 
described  that  the  Elbe  carries  four-fifths  of  Hamburg's  trade 
with  that  part  of  the  interior  which  is  reached  by  both  water- 
ways and  railways.  Commenting  on  the  possibility  of  the  Mis- 
sissippi system  ever  seeing  such  a  river  traffic  as  the  Rhine  and 
Elbe  enjoy.  Professor  Clapp  pronounced  it  an  interesting  ques- 


tion for  speculation,  but  with  few  signs  at  present  of  such  a 
development.  It  will  be  rash  to  predict  when  the  Mississippi 
will  have  a  similar  moderniation  of  its  transportation,  and 
a  similar  diversity  of  traffic,  and  the  author  believes  that 
it  would  I)e  less  rash  to  assert  that,  if  and  when  this  mod- 
ernization does  come,  it  will  best  be  along  the  lines  developed 
by  the  Germans  on  their  two  great  streams. 


THE  STREET  DEPARTMENT  AND  SUGGESTIONS  FOR 
TEAM  TRACK  DRIVEWAYS. 


ST.    LOUIS    RAILWAY    CLUB. 


The  opening  meeting  of  the  above  club  for  the  season  of 
1911-1912  was  called  to  order  by  President  Pfeifer  at  8  p.  m. 
on  Friday,  September  8,  a  large  attendance  being  present.  The 
paper  of  the  evening  was  presented  by  Hon.  J.  C.  Travilla,  street 
commissioner  of  St.  Louis,  and  was  appreciatively  received  by 
the  members.  Street  pavements  and  good  roads  are  viewed  with 
more  interest  by  the  railroads  at  the  present  time  than  ever  be- 
fore. The  operating  department  is  directly  interested  in  well 
paved  and  maintained  streets,  as  such  advantages  mean  the 
handling  of  freight  without  congestion  at  terminals  twelve 
months  of  the  year.  In  fact,  the  railway  companies  are  send- 
ing out  special  trains  carrying  experts  with  road  machinery  and 
equipment  for  the  sole  purpose  of  educating  the  people  to  build 
good  roads,  and  in  so  doing  they  are  the  direct  beneficiaries. 
More  than  one  hundred  lantern  slides  were  shown  illustrating 
city  planning,  street  paving,  with  special  reference  to  its  use 
for  team  track  driveways:  the  cleaning  and  maintenance  of 
pavements,   and  the  construction  of  roads. 


SOME     EXPERIMENTS     WITH     TRUCKS. 


WESTERN    RAILWAY    CLUB. 


The  September  meeting  of  this  club  was  favored  by  an  e.x- 
tremely  valuable  paper  on  the  above  subject  by  George  G.  Floyd, 
which  has  been  liberally  abstracted  on  page  455  of  this  issue. 
Witliout  a  doubt  the  tests  referred  to  were  the  most  elaborate 
ever  undertaken  to  secure  positive  data  on  the  subject  of  square 
versus  loose  car  trucks  in  this  or  any  other  country,  and  the 
conclusions  and  deductions  are  of  more  tiian  passing  importance. 
These  experiments  were  the  outgrowth  of  a  decision  reached  by 
the  American  Steel  Foundries,  in  view  of  the  evident  poverty 
of  information  on  the  subject,  to  build  a  piece  of  full  size  track, 
install  all  scientific  apparatus  necessary,  and  determine  beyond 
doubt,  if  the  square  truck  was  the  better  construction  and  how 
much,  or  to  what  degree  it  was  better.  Professor  Endsley,  of 
Purdue,  superintended  the  testing  plant  and  tests,  the  latter 
extending  over  a  period  of  nearly  four  months  during  the 
summer  of  1910.  Following  the  reading  of  the  paper,  the  dis- 
cussion developed  that  the  subject  had  received  consideration 
by  a  number  of  roads,  and  considerable  data  had  been  gathered 
individually,  but  with  no  attempt  at  compilation.  In  view  of 
the  great  interest  exhiited  by  the  members  in  the  paper  the  mo- 
tion was  seconded  and  carried  unanimously  that  the  discussion  be 
continued  to  the  next  meeting. 
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AN  IMPROVED  CUTTER  HEAD 


PERSONALS 


strength  of  the  holding  boUs,  and  especially  in  the  self-center- 
ing device  which  clings  to  tiic  si)indlc  when  drawn  up  and  se- 
cures it  firmly  thereto. 

The  spindle  gripping  device  is  positive  and  effective  in  its  pur- 
ipose  of  holding  fast  to  the  spindle  and  also  in  cemering  the 
Jiead  for  a  more  uniform  action  of  the  cutters.  This  is  accom- 
plished by  having  the  central  bore  of  the  head  tapered  and 
Jiaving  a  rotatable  cap  and  nut  fitted  in  the  upper  portion.  Into 
Ihis  bore  a  taper  collet  projects,  liaving  an  upper  threaded  por- 
lion  fitted  to  the  rotatable  nut.  When  the  top  nut  is  drawn  up 
Ihe  collet  contracts  and  binds  itself  firmly  to  he  spindle.  This 
arrangement  is  simple  and  effective  and  one  not  likely  to  get  out 
of  order.  The  various  parts  are  made  of  good  steel  forgings 
and  the  collets  are  hardened  and  ground  true  to  size.  The  en- 
tire construction  of  the  tool  is  e.xceptionally  fine  in  both  work- 
manship and  material. 

The  bit  seats  in  these  new  heads  carry  a  larger  surface,  and 
the  bit  chambers  are  of  greater  depth,  to  compensate  for  the  new 
acute  angle  given  the  bits  for  greater  relief  to  the  parts  coming 
in  contact  with  the  lumber.  The  holding  bolts  have  been 
strengthened  several  times  over  by  the  use  of  a  high  grade  steel 
especially  made  for  the  purpose. 


lEXAs  Lines  Using  Oil  for  Fuel. — Crude  petroleum  has  dis- 
placed coal  as  fuel  for  locomotives  upon  nearly  all  the  Texas 
railroads.  The  announcement  has  just  been  made  that  the  Texas 
and  Pacific  will  soon  convert  all  of  its  locomotives  into  oil  burn- 
ers. The  St.  Louis  Southwestern,  another  Gould  line,  will  also 
use  oil  for  fuel  upon  its  Texas  and  Arkansas  divisions,  it  is 
stated.  These  two  roads  will  obtain  their  oil  supply  from  the 
Caddo  field  in  Louisiana.  The  Southern  Pacific  has  been  using 
oil  for  its  locomotives  since  shortly  after  the  discovery  of  the 
product  at  Spindle  Top,  Tex.,  about  ten  years  ago.  It  now  uses 
this  fuel  on  all  of  its  Texas  lines,  as  well  as  on  its  main  line 
between  New  Orleans  and  San  Francisco.  The  oil  supply  for 
its  eastern  divisions  is  obtained  from  the  California  fields. 


In  the  design  of  the  new  "Shimer  Limited"'  cutter  head,  re- 
cently put  on  the  market  by  Samuel  J.  Shinier  &  Sons,  Milton, 
Pa.,  the  special  points  or  requirements  imposed  on  these  tools 
in  modern  practice  were  given  most  careful  consideration,  and 
a  study  of  the  latest  type  shows  conclusively  that  the  device  is 
in  every  way  designed  to  cope  with  them.  To  match  flooring 
at  the  rate  of  150  to  170  lineal  feet  per  minute  requires  side 
lieads  of  special  construction.  They  must  have  great  strength 
lo  stand  the  enormous  centrifugal  strains  and  must  have  a  per- 
fect balance,  and  the  bits  must  all  do  their  share  of  the  cut-  , 

^ting.  ;■'.;■:■ -"^ '■■■!■ 

The  new  head  differs  from  the  familiar  patterns  in  the  method 
of  attaching  them  to  the  spindles  in  the  construction  of  the  bit 
seats,  and  of  the  bit  designed  for  faster  cutting ;  in  the  greater 


George    Stone    has    been    made    general    foreman    of    the    Chicago,    Rock 
Island  &  Pacific  Ry.  at  Shawnee,  Okla. 


H.    B.    McDowell  has   resigned   as   roundhouse   foreman    of   the   Chicago 
and  Indiana  Southern  Ry.  at  Gibson,  Ind. 


W.  H.   Sholl  has  been  appointed  roundhouse  foreman  at  Dunmore,  Pa.^ 
Erie  Railroad,  vic^   E.  L.  Briggs,  deceased. 


A.  G.  Kantma.vn  was  on  Oct.  9  appointed  acting  superintendent  of  ma- 
chinery of  the  Nashville,  Chattanooga  and  St.  Louis  Ry. 


.■\.   B.   ToDO  has  been  apointed  master  mechanic  of  the   Butte  County  R. 
R.,  succeeding  James  Chambtrs,  with  office  at  Chico,  Cal. 


James   Shea  has  been  promoted  to  be  night  roundhouse  foreman  at  Ber- 
gen, N.  J.,  Erie  Railroad,  succeeding  John  Fuller,  transferred. 


C.  A.  Gerard  has  been  made  storekeeper  of  th?  Santa  Fe  at  Dodge  City. 
Kan.,  vice  O.   E.  Cochran,  transferred  to  Arkansas  City.  Kans. 


Frank  A.  De  Wolf  has  been  appointed  acting  shop  superintendent  of  the 
United  Railways  of  Havana,  with  hca<Iquarters  at  Havana.  Cuba. 


H.   Y.  Harris,  general  foreman  of  the  Tamjia  Northern   R.   R.,   has  been 
appointed  master  mechanic,  his  headquarters  remaining  at  Tampa.   Fla. 


P.    M.   Hammett   has  been  appointed  superintendent  of  motive   power  of 
the  Sandy  River  and  Rangely  Lakes  R.   R..  with  office  at  Portland,  Me. 


George   C.    Smith    has    been    appointed    purchasing   agent    of    the    L'nion 
Pacific  Ry.,  with  oflice  at  Omaha.  Neb.,  succeeding  J.  W.  Griffith,  retired. 


W.  R.  Ryan,  general  car  foreman  of  the  Baltimore  and  Ohio  R.  R.  at 
Pittsburg.  Pa.,  has  resigned  to  accept  service  with  the  L'nion  R.  R.  in  a 
^imilar  capacity. 


Jas.   B.   Hartigan.  who  was  appointed  federal  boiler  inspector  for  District 
No.  1  at  Rutland,  Vt,  has  declined  the  appointment  and  will   remain  with 
^the  Rutland  Ry;;:";.V;.- ::•;;.■;,;:,••;.,:■':'■<■  ..r- ;v.-;.\; 


R.  T.  Williams  has  been  appointed  superintendent  of  shops  at  Beach 
Grove  on  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry.,  succeeding 
M.  J.  McCarthy,  promoted. 


John  Fuller,  night  roundhouse  foreman  at  Bergen,  N.  J.,  on  the  Erie 
Railroad,  has  bccen  transferred  to  night  roundhouse  foreman  at  Jersey 
City.  N.  J.,  vice  W.  H.   Sholl.  transferred. 


T.  F.  Deems.  General  Superintendent  of  Motive  Power.  Rolling  Stock 
and  Machinery  of  New  York  Central  Lines  has  resigned  to  become  Presi- 
iknt   of  the  Ward  Equipment    Company.    l.*?9   Cedar   Street.    New    York   Citv. 


T.  F.  Powers,  master  boilermaker  of  the  Chicago  and  North  Western 
Ky.  at  Chadron,  Neb.,  has  been  made  general  boiler  shop  foreman  of  the 
system,  vice  J.  W.  Kelly,  resigned  to  accept  service  with  the  National 
Tube  Co.  ."■.'."■.:.         ;  ■ -r 


M.  J.  Fahv,  general  foreman  of  the  New  York,  New  Haven  &  Hartford 
R.  R.  at  New  Haven,  Conn.,  has  been  transferred  to  the  company's  Read- 
villc,  Mass.,  shop,  ejcchanging  positions  with  John  Reid,  who  goes  thence 
to  the  New  Haven  shop 


D.  T.  Williams,  mechanical  engineer  of  the  Philadelphia  &  Reading 
Ry.,  will  report  direct  to  H.  D.  Taylor,  superintendent  of  motive  power 
and  rolling  equipment,  at  Reading.  Pa.,  and  the  position  of  superintendent 
of  power   house   at  the  Reading  terminal   has  been   abolished. 


F.  C.  PicK/.iiD,  master  mechanic  of  the  Cincinnati.  Hamilton  and  Dayton 
Railway  at  Indianapolis.  Ind..  has  resigned  to  take  a  similar  position  with 
the  Pcre  Marquette  Railway,  with  office  at  Saginaw.  Mich.  Mr.  Pickard  is 
well  known  as  president  of  the  International  Railway  General  Foremen's 
-Association. 


M.  J.  McCarthy,  superintendent  of  shops  of  the  Cleveland,  Cincinnati, 
Chicago  &  St.  Louis  R.  R.,  the  Peoria  &  Eastern  Ry.  and  the  Cincinnati 
Northern  Ry.,  at  Beech  Grove.  Ind..  has  been  appointed  assistant  superin- 
tendent  of   motive    power,    with    headquarters   at    Beech   Grove. 

G.  A.  HiCKOK  has  been  appointed  purchasing  agent  of  the  Missouri, 
Kansas  &•  Texas,  with  office  at  St.  Louis.  Mo.,  succeeding  A.  I.  Miller 
deceased. 


J.  F.  Prendercast,  formerly  for  ten  years  master  mechanic  at  the 
Baltimore  &  Ohio  shops  at  Pittsburgh,  Pa.,  has  been  appointed  master  me- 
chanic of  the  East  Broad  Top  Railroad  &  Coal  Co.,  also  of  the  Rockhill 
Iron  &  Coal  Co.,  with  office  at  Orbisonia,  Pa. 
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CATALOGS 


Pumps  and  Condensers.— The  Dean  Bros.  Steam  Pump  Works,  of  In- 
dianapolis, Ind.,  has  issued  an  interesting  "pony"  catalog.  No.  86,  which 
illustrates  a  few  of  the  standard  styles  and  sizes  of  pumps  and  condensers. 
The  book  contains  64  pages  and  presents  very  attractively  the  Dean  Bros, 
products. 


RoLLEK  Beakini:  Car  Journals. — The  Standard  Roller  Bearing  Co.,  of 
Philadelphia,  Pa.,  has  prepared  in  Bulletin  26  some  exceedingly  interesting 
iiifurniation  and  valuable  data  on  this  important  subject.  The  catalog  is 
very  handsomely  illustrated  with  half  tones  and  sectional  drawings  to 
scale  of  the  standard  roller  bearings. 


Heat  Treated  Axles,  etc. — The  Carnegie  Steel  Co.  of  Pittsburg,  Pa., 
has  recently  issued  p.  very  valuable  descriptive  booklet  on  the  above  general 
subject  which  will  be  much  appreciated  by  those  interested  in  this  process. 
The  latter  is  fully  described  and  the  tables  and  charts  showing  average 
results  of  experimental  tests  are  of  exceptional  value. 


\"ertical  Boring  and  Turning  Mills. — .\  very  interesting  leaflet  has 
recently  been  issued  by  the  Gisholt  Machine  Company,  of  Madison,  Wis., 
illustrating  views  of  two  representative  shops  of  Continental  Kuropc  which 
are  making  the  most  of  the  labor-saving  features  that  have  caused  the 
(iisholt  mills  to  be  accepted  by  keen  production  experts  everywhere. 


Lathes. — Under  this  general  title  the  R.  K.  Le  Blond  Machine  Tool  Co., 
of  Cincinnati,  O.,  has  recently  put  out  an  elaborate  catalog  of  some  150 
pases  dealing  with  the  extensive  line  of  lathes  included  in  its  output.  The 
latter,  which  are  fully  illustrated  and  described,  are  new  throughout  and 
have  been  designed  to  meet  the  ever  increasing  demands  of  modern  shop 
practice.  The  catalog  is  of  especial  value  in  its  description  of  heavy  duty 
lathes  in  which  all  points  of  construction  and  assemblage  are  minutely 
analyzed. 


New  Type  Passenger  Locomotive. — Bulletin  No.  1011  from  the  Ameri- 
can Locomotive  Company  describes  the  new  "Mountain"  type  passenger 
locomotive  (4-8-2)  recently  placed  in  service  on  the  heavy  grade  division 
of  the  Chesapeake  &  Ohio  Railway.  This  locomotive  was  fully  described 
and  illustrated  in  the  October  issue  of  the  American  Engineer  and  Rail- 
road Journal.  Its  total  weight  exceeds  any  locomotive  of  rigid  frame  con- 
struction, being  239,000  on  four  axles,  which  gives  an  average  weight  per 
axle  of  nearly  60,000  lbs. 


Horizontal  Milling  Machines. — The  Fosdick  Machine  Tool  Co.,  of 
Cincinnati,  0.,.has  a  descriptive  leaflet  of  its  No.  0  horizontal  boring, 
drilling  and  milling  machine  which  enumerates  the  inteiesting  features  of 
design  and  construction,  including  also  the  complete  specifications.  In  the 
design  of  this  machine  several  prominent  points  of  advantage  will  be 
found,  including  the  deep  bed  of  great  rigidity,  which  makes  the  machine 
self-contained  and  a  foundation  unnecessary,  and  also  insuring  perfect 
alignment  of  the  table  with  the  spindle  and  outer  support  at  all   times. 


Rotary  Converters. — Oescriptive  Leaflet  2378,  covering  rotary  converters 
for  railway  service,  has  just  been  issued  by  the  Westinghouse  Electric  and 
Manufacturing  Company.  This  is  a  four  page  leaflet,  nine  and  a  half  by 
eleven  inches,  and  contains  quite  a  number  of  illustrations  describing  the 
various  parts  of  rotary  converters,  such  as  armature  coils,  spider,  equalizer 
connections,  collector  rings,  commutator  brush  riggings,  etc.  Under  each 
picture  is  given  a  short  description  of  the  method  of  construction  of  the 
part  illustrated.  One  page  is  devoted  to  pictures  of  the  rotary  converters 
completely  assembled. 


Pipe  Threading  Dies. — In  Bulletin  No.  6  the  National  Tube  Co,  Pitts- 
burgh, Pa.,  has  compiled  proper  information  on  the  subect  of  threading 
pipe  which  will  well  repay  perusal.  The  subject  is  of  very  general  interest, 
and  although  the  bulletin  is  short,  it  represents  some  years  of  experience 
and  a  great  many  experiments.  The  intent  is  to  show  that  there  is  a  great 
deal  of  misinformation  abroad  on  the  question  and  that  in  many  instances 
badly  constructed  dies  arc  used  which  tear  the  pipe,  and  the  blame  is 
erroneously  placed  on  the  latter. 


Air  CoiIPRESSORS. — The  Ingersoll-Rand  Co.,  11  Broadway,  New  York 
City,  has  issued  Bulletin  No.  3007,  of  24  pages,  descriptive  of  class  "B.  B." 
power  driven  air  compressor,  duplex  type,  with  the  cir  cylinders  close 
coupled  to  the  frame  and  a  central  driving  wheel.  The  catalog  shows 
several  views  of  the  machine  in  section,  and  gives  tables  of  sizes  and  ca- 
pacities. The  distinctive  features  of  this  "PB"  design  are  its  massive, 
powerful  construction  and  its  simplicity,  rugged  strength,  ample  reserve 
power  and  unlimited  capacity  for  hard  work.  The  machine  is  readily 
accessible,  inside  and  out.  and  is  provided  with  flood  lubrication  system. 
Automatic  control  of  the  pressure  and  regulation  of  output  to  load  are 
provided  by  governing  devices. 


New  Yo«k  Leather  Belting  Co. — On  May  1  the  new  plant  at  Easton, 
Pa.,  was  opened  for  active  operations  for  the  manufacture  in  America 
of  Victor-Balata  belting.  For  a  number  of  years  this  belting  has  been 
manufactured   in   Germany  and   imported   into   America   by  the    New   York 


Leather  Belting  Company.  While  this  was  satisfactory  as  far  as  obtaining 
the  great  quality  feature  of  the  belting  which  rapidly  put  it  in  the  lead 
of  the  Balata  belting  group,  and  at  the  head  of  the  textile  belting  class, 
there  were  delays  due  to  importation  of  the  same  and  attendant  duty 
costs,  etc.,  and  it  was  finally  decided  to  erect  a  plant  in  this  country.  The 
new  company  is  composed  of  German  and  American  interests  who  have 
been  connected  in  a  business  way  in  the  Balata  belting  line  for  a  number 
of  years.  The  German  members  of  the  company  are  those  of  the  well- 
known  belting  manufacturers,  C.  Vollrath  &  Sohn,  of  Blankenburgb,  Ger- 
many, and  C.  E.  Aaron  and  J.  R.  Stine,  of  New  York,  Mr.  Aaron  being 
the  President  of  and  Mr.  Stine  the  Secretary-Treasurer  of  the  New  York 
Leather  Belting  Co.,  New  York.  The  officers  of  the  new  company  are 
as  follows: — C.  E.  Aaron,  President;  J.  R.  Stine,  Treasurer,  and  Edwin 
Vollrath,  Secretary,  and  manager  of  the  new  plant  at  Easton. 


NOTES 


Allis-Chalmers    Co. — David    Van    .Mstyne,    vice-president,    has    resigned 
and   will    locate    in    New   York  City. 


Woodhouse  Chain   Works. — Wood  &  Van  Nest   have  been  appointed  to 
represent  the  above  firm  in   New  York  City,  with  office  at  26  Cortlandt  St. 


Hanna  Locomotive  Stoker  Co. — The  oflices  of  this  company,  Cincinnati, 
O.,  have  been  removed  from  the  Second  National  Bank  building  to  the  Mer- 
cantile   Library  building. 


Corrugated  Bar  Co. — The  general  oflSces  of  this  company  have  been 
moved  from  the  New  National  Bank  of  Commerce  Building,  St.  Louis,  Mo., 
to   the    Mutual   Life   Building,   Buffalo,    N.    Y. 


Best  Manufacturing  Co. — This  company  has  recently  moved  its  entire 
factory  into  a  new  plant  which  has  been  completed  at  Oakmont,  Pa.,  and  is 
said  tu  be  the  most  modern  manufacturing  plant  in  the  United  States. 


Detroit  Twist  Drill  Co. — Halsted  Little,  for  many  years  associated 
with  the  sale  department  of  Manning,  Maxwell  &  Moore,  has  been  appointed 
Eastern  .Sales  Agent  for  the  Detroit  Twist  Drill  Company,  with  offices  at 
30  Church   Street,   Room  604. 


T.  H.   Symington  Co. — .Announcement  is  made  of  the  resignation  of  vice- 
president   W.   A.   Garrett,   who   re-enters   railroad  service.      Mr.   Garrett  was 
chief  executive  officer  of  the    Seaboard  .Mr   Line   prior   to   November,   1909, 
when  he  left  to  go  to  the  T.  H.  Symington  Co. 


Westinghouse  .\ir  Brake  Co. — C.  J.  Nash,  who  has  been  connected  with 
this  company  for  the  past  year  as  special  representative  in  the  draft  gear 
department,  has  resigned  to  engage  in  the  railway  supply  business,  where 
he  will  make  a  specialty  of  draft  gear  attachments. 


Brown  Hoisting  Machinery  Co. — This  company  of  Cleveland,  O.,  an- 
nounces the  opening  of  -.ts  San  Francisco  office,  Monadnock  Bldg.,  with  J. 
P.  Chase  as  in.inager,  and  ol  its  Chicago  office  in  the  Commercial  National 
r.ank   Bldg.,   with   A.   M.   Merryweather  as  manager. 


Roberts  &  Schaefer  Co. — This  company  of  engineers  and  contractors, 
Chicago,  III.,  has  just  been  awarded  a  contract  by  W.  J.  Backes.  chief 
engineer  of  the  Central  New  England  Ry.,  which  is  one  of  the  affiliated 
lines  of  the  N.  Y..  N.  H.  &  H.R.R.  ,for  the  design  and  construction  of  a 
600  ton  locomotive  coaling  station  for  installation  at  Maybrook,  N.  Y.  Con- 
tract price  ai);)roximately  $13,000. 


A.  Eugene  Michel. — The  main  offices  of  A.  Eugene  Michel  and  staflF, 
advertising  engineers,  have  been  moved  into  the  Park  Row  Buildng,  21 
Park  Row,  New  York,  where  larger  space  has  been  secured,  as  necessitated 
by  constantly  increasing  business.  Temporarily  the  photo  re-touching  anJ 
illustrating  department  will  remain  in  the  Hudson  Terminal  Buildings, 
but   all   business   will   be   managed   from   the   new   offices. 


Wood  Locomotive  Firebox  Co. — A  report  supplementary  to  that  pub- 
lished in  the  October  number  of  the  American  Engineer  and  Railboad 
Journal  on  the  condition  of  engine  2481  cf  the  New  York  Central,  which 
is  equipped  with  the  Wood  boiler,  shows  that  only  two  staybolts  required 
removal.  This  examination  covered  the  period  from  October,  1910,  and 
these  were  the  only  bolts  afTected  in  that  time.  The  record  must  be  con- 
sidered as  remarkable  in  vitw  of  the  heavy  freight  service  in  which  the 
locomotive   has  been   steadily  engaged. 


J.  Ci.  White  Co. — Gano  Dunn  who  for  many  years  was  First  Vice-Presi- 
dent and  Chief  Engineer  of  the  Crocker- Wheeler  Company,  and  is  a  past 
President  of  the  New  York  Electrical  Society,  has  been  elected  a  Director 
and  a  Vice-President  of  J.  G.  White  &  Company.  Inc.,  of  New  York,  N. 
Y.  Mr.  Dunn  has  just  returned  from  abroad,  where,  "as  a  representative 
of  the  United  States  Government,  and  as  President  of  the  American  Insti- 
tute of  Electrical  Engineers,  he  has  been  attending  the  International  Elec- 
trical Congress  at  Turin  and  the  meeting  of  the  International  Electro- 
Technical  Commission,  the  body  that  has  been  organized  to  bring  about 
international  uniformity  of  standards  and  practice  in  the  electrical  industry. 


Service  of  Mallet  Articulated  Locomotives 


DETAILED    REPORT    OF    WHAT    LOCOMOTIVES    OF    THIS     COMPARATIVELY     NEW     TVPE     ARE     DOING    TN 
ACTUAL    ROAD    SERVICE    AND    A    STUDY    OF    THEIR   ACTUAL   MONEY    VALUE   UNDER    CERTAIN    CON- 
DITIONS WHEN  COMPARED  WITH  THE  CONSOLIDATION  TYPE. 


In  determining  the  actual  value  of  any  particular  type  of  loco- 
motive, it  is  necessary  to  take  into  consideration  four  features : 
I.  VVhai  are  the  net  returns  in  dollars  and  cents  of  its  service 
on  the  road  as  compared  with  the  type  previously  in  use?  2. 
Compared  with  this  same  type,  what  is  its  cost,  all  things  being 
considered,  while  at  the  roundhouse,  not  ready  for  service? 
3.  What  is  the  yearly  cost  per  ton-mile,  or  on  other  similar  basis 
for  general  repairs  that  take  it  out  of  service  completely  for 
a  considerable  length  of  time?  4.  Does  the  net  balance  of  saving 
from  these  three  features  when  compared  with  the  previous 
type  in  use  equal  the  interest  on  its  increased  original  cost? 

Of  course,  to  come  to  an  accurate  result  in  a  study  of  this 
kind,  it  is  necessary  to  have  the  detailed  figures  covering  sev- 
eral years"  service,  and  in  the  case  of  the  Mallet,  with  but  few 
exceptions,  these  are  not  available.  From  previous  experience 
and  data  already  collected  from  other  new  t>-pes,  it  is,  however, 
quite  possible,  even  after  a  comparatively  short  service,  to  ar- 
rive at  a  fairly  accurate  conclusion  of  what  the  net  result  is 
going  to  be.  Also,  in  the  case  of  the  Mallets  in  particular,  it  is 
necessary  to  consider  the  fact  that  the  design  has  been  in  the 
process  of  development,  and  that  there  has  been  and  still  con- 
tinues to  be  an  improvement  in  practically  each  new  order  sent 
out.  This,  then,  places  a  study  of  the  locomotives  already  in 
service  well  on  the  safe  side,  if  the  final  conclusions  are  favor- 
able. 

There  are  at  present  about  500  locomotives  of  the  Mallet  type 
in  service  on  different  railroads  in  the  United  States,  Canada 
and  Mexico.  These  include  practically  all  of  the  possible  wheel 
arrangements  and  boiler  designs,  and  in  general  are  operating 
under  quite  similar  conditions — usually  on  grades  of  one  per 
cent,  or  greater. 

While  it  is  impossible  to  obtain  in  any  considerable  number 
of  cases  the  money  cost  of  both  the  Mallets  and  the  type  that 
they  replace,  under  the  different  conditions  mentioned  above, 
it  has  been  possible  to  get  facts  concerning  the  great  majority  of 
the  locomotives  in  service  which  permit  fair  conclusions  being 
drawn  as  to  the  relative  value  of  the  locomotives,  all  things  con- 
sidered, and  in  some  cases  cost  data  for  certain  features  is  also 
given. 

Road  Service. 
Even  a  cursory  investigation  of  the  problem  of  the  relative 
value  of  Mallet  locomotives  indicates  that  they,  like  all  other 
new  and  larger  types,  must  depend  upon  the  first  feature  (road 
service)  for  sufficient  saving  to  overcome  the  loss  in  the  second 
and  third  features,  and  leave  sufficient  to  equal  or  exceed  the 
fourth  consideration,  and  it  is  thus  an  investigation  of  the  ser- 
vice on  the  road  that  largely  solves  the  problem. 

Tests  to  show  the  saving  in  coal  and  water  on  the  ton-mile 
basis  have  been  published  in  these  columns  and  indicate  that 
considerable  economy  can  be  expected  along  these  lines,  and  an 
investigation  of  the  facts  given  below  will  show  the  saving  to  be 
effected  by  increased  tonnage  per  train  or  increased  ton-miles 
per  hour  per  locomotive. 


The  results  from  diflferent  roads  reporting  on  this  feature  are 
detailed  below. 

Road  No.  I. — On  this  road  there  were,  at  the  time  the  report 
was  made,  103  Mallet  compound  locomotives  of  three  different 
classes  having  two  different  wheel  arrangements.  Two  of  these 
classes  had  a  total  weight  of  locomotive  of  350,000  lbs.  or  irore, 
the  heaviest  being  nearly  370,000  lbs.,  and  the  other  class  weighed 
228.000   lbs.     The   general    dimensions   of    each    are    shown    in 


Table  1.  The  two  heaviest  classes,  of  tliese  locomotives,  num- 
l)ering  58.  are  being  operated  on  2.2  per  cent,  grades,  twenty-five 
miles  in  length,  havmg  ten-degree  compensated  curves.  The 
lighter  class,  of  which  there  are  45  in  service,  aire  operated  on 
various  grades  for  various  distances  as   shown  in    fable  II. 

These  l(iciimf>tivcs  in  thjs  service  superseded  the  consolidation 
type  which  liatl  dimensions  alst)  shown  in  tht  accompanying 
fable  I. 
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2-6-6-2                2-6-6-2 

2-6-8  0 
M-1 

2-8-0 

Class 

I.-1           i           1,2 

F6 

Total  Weight.  ..-;.... 
Weight  on  drivera.... . 
Cvlindera '. .... 

355000         !         288000 

316000                   250000 

21^  fit  33  X  32     20  &  31  X  30 

200                      200 

No           1           No 

No                      No 

55                        55 

*tU3  0                 54500 

5700                     3914 

21                         45 

368700 

320000 

23  &  35  X  32 

200 

Ktnerson 

Baldwin 

55 

8I8OO: 

5(»70t 

35 

192000 
180000 
20x32 

Steam  pressure. . .  .^.. . 

210 
No 

J'eedwatrr  Heatef....  . 

Dia.  Drivers ....:.... 

Tractive  effort 

HcatiuK  surface  l>oiler 
Numlier  in  aervi<  e-    ■ 

No 

55 
39090 
2767 

113 

*  .\s  furnished  by  railroad  company, 
t  B.-iIdwin  formula. 


Includes  feed  water  heater.  1786  sq.  ft. 


An  investigation  of  the  tonnage  handled,  as  given  in  Table 
II,  shows  that  the  Mallets  haul  from  21  to  92  per  cent,  greater 
tonnage  than  the  consolidation,  depending  on  the  class. 

The  average  speed  of  the  Mallets  over  the  divisic  n  is  from  15 
to  16  miles  per  hour,  and  on  the  heavy  grades  about  8  miles  per 
hour,  the  maximum  speed  being  about  35  miles  per  hour,  these 
all  being  practically  the  same  as  given  by  the  consolidations  with 
their  lighter  tonnage.  For  handling  the  same  tonnage  it  will 
be  seen  that  two  Mallets  will  do  about  the  same  work  as  three 
consolidation  engines,  and  it  is  about  on  this  ratio  that  the  power 
has  been  reduced  on  all  these  diflferent  divisions.  This  mere 
reduction  in  the  number  of  trains  on  the  road,  even  though  they 


Table  II 

TonnoKc 

Grade 

Lencth  of 

Tonaee 

Con 

Increase 

Curves 
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percent. 

Division 

Mallet 
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percent. 

62 
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2.2 
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52 

10 

L2 

10 
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i2 

10 

I--2 
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18 
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23 

10 
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4S 
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27 

10 

L2 

1« 
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1450 

1200 

21 

4 

L-2 

.71 

121 

2200 

1600 

38 

3 

M-1 

.4* 

100 

2S00 

1300 

92 

5 

M-1 

.3 

100 

7500 

4000 

87 

5 

Has  6  miles  of  1.6  per  cent,  grade. 


l)e  longer  and  heavier,  introduces  a  very  large  saving  from 
every  standpoint  and  one  which  it  is  difficult  to  estimate  accu- 
rately. There  is,  of  course,  reduction  in  wages  of  engine  and 
train  crews,  a  saving  resulting  from  the  reduction  of  the  dis- 
patcher's difficulties,  more  reliable  and  profitable  operation  of 
passenger  trains,  reduction  of  switching  movements,  etc. 

As  regards  coal  consumption,  the  folowing  figures  are  re- 
ported by  this  road :  On  the  .72  per  cent,  grade  the  coal  con- 
sumption is  15.8  lbs.  per  hundred  ton-miles,  as  compared  with 
18  to  20  lbs.  for  the  consolidation  type.  On  the  2.2  per  cent, 
grade  the  consumption  is  46.91  lbs.  per  hundred  ton-miles,  as 
compared  to  41  to  54  lbs.  On  the  i  per  cent,  grades  16  lbs.  is 
used  on  the  Mallets,  as  compared  with  19  lbs.  for  the  consoli- 
dation. On  the  .3  per  cent  grade  the  Mallets  operate  on  4  lbs. 
of  coal  per  hundred  ton-miles,  with  6  to  8  lbs.  for  the  consoli- 
dation. 

Figuring  from  the  tests  available,  it  is  probable  that  the  saving 
in  water  is  alxjut  in  the  same  or  slightly  larger  proportion. 
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On  this  road  the  Mallets  are  run  in  both  pooled  and  assigned 
service  and  are  reported  to  be  in  every  way  as  reliable  as  the 
consolidations    which    they    replace. 

Road  No.  2. — This  company  has  twenty-five  2-6-6-2  type  Mal- 
let locomotives  in  service.  They  have  a  total  weight  of  nearly 
400,000  lbs.,  of  which  about  325,000  lbs.  is  on  drivers.  The  cyl- 
inders are  12  and  35  x  32  inches,  and  the  steam  pressure  is  225 
lbs.  Total  heating  surface  is  6,013  sq.  ft.,  grate  area  ~2.2  sq.  ft. 
They  have  56-inch  drivers  and  the  tractive  effort  is  82,000  lbs. 

The  service  on  this  division  was  previously  handled  by  con- 
solidated locomotives  having  22  x  32-inch  cylinders  and  a  trac- 
tive effort  of  41,120  lbs. 

J  he  tonnage  of  the  Mallets  is  3.000  tons,  which  is  handled 
over  .58  per  cent,  grades,  there  being  curves  of  5  degrees  on  the 
ruling  grades.  A  speed  of  from  25  to  ya  miles  per  hour,  with 
maximum  of  40  miles  per  hour,  is  obtained. 

Previous  to  the  introduction  of  the  Mallets  the  tonnage  for 
the  division  was  1,500  tons,  and  as  the  traffic  is  dense,  it  has  been 
possible  to  reduce  the  number  of  locomotives  practically  50  per 
cent,  and  the  number  of  crews  has  been  reduced  by  about  35 
per  cent. 

In  regard  to  coal  consumption,  the  consolidations  burned  22.4 
lbs.  per  hundred  ton-miles,  while  the  Mallets  burn  about  14.7 
Jbs.  per  hundred  ton-miles,  a  saving  of  over  34  per  cent,  in  coal 
consumed. 

It  is  reported  that  up  to  this  time  the  operation  of  the  Mallets 
has  been  entirely  satisfactory,  they  being  fully  as  reliable  on  the 
road  as  the  con.solidations  and  one  fireman  is  able  to  furnish 
sufficient  steam  for  the  full   rated  capacity. 

Road  No.  s- — O"  tl"^  road  there  are  ten  very  large  Mallets  in 
service,  four  of  wliich  are  equipped  witli  superheaters,  these  are 
of  the  0-8-8-0  type  and  have  a  total  weight  of  435,000  lbs.  for 
the  non-superheaters  and  456,000  lbs.  for  the  superheater  en- 
gines. The  cylinders  in  both  cases  are  26  and  41  x  28  inches. 
The  drivers  are  51  inches  in  diameter  and  the  steam  pressure  is 
220  lbs.     They  have  a  rated  tractive  effort  of   105,000  lbs. 

Previous  to  the  introduction  of  the  Mallets,  service  on  the 
division  was  performed  by  the  consolidation  locomotives,  having 
a  total  weight  of  250,000  lbs.,  cylinders  23  x  30  inches,  57-inch 
drivers  and  210  lbs.  steam  pressure,  50,580  lbs.  tractive  effort. 
These  boilers  had  3,968  sq.  ft.  heating  surface  with  practically 
100  -sq.  ft.  grate  area  and  burned  culm. 

The  tonnage  on  the  division  of  which  this  power  is  being 
operated  is  2,800  tons  with  Mallets  and  was  previously  2,600  tons 
with  two  consolidations.  The  ruling  grade  on  the  division  is 
1.4  per  cent,  and  the  curves  are  very  short  and  numerous;  for 
mstance.  there  is  an  8-degree  curve  on  the  i.i  per  cent,  grade 
and  a  7-degree  curve  on  the  1.4  per  cent,  grade,  and  there  are 
curves  of  4  and  5  degrees  where  a  train  of  40  cars  will  be  on 
two  curves  at  the  same  time.  Average  speeds  of  about  10  miles 
per  hour  are  maintained  going  up  the  hill. 

In  regard  to  coal  consumption,  compartive  tests  were  made 
between  the  consolidations  and  the  Mallets,  and  it  was  found 
tiiat  two  consolidations  burned  69.8  lbs.  of  coal  per  hundred  ton- 
miles,  while  the  Mallets  required  39.2  lbs.  of  coal  for  identically 
the  same  work.  Regularly  assigned  engines  are  used  on  this 
division  and  the  service  is  reported  as  being  as  reliable  now  as 
formerly,  with  the  great  advantage  of  a  reduction  of  50  per 
cent,  in  the  number  of  locomotives  in  service. 

Road  No.  4. — This  company  has  10  locomotives  of  the  0-6-6-0 
type,  having  a  total  weight  of  332,000  lbs.  They  have  20^  and 
2^  X  32-inch  cylinders.  225  li)S.  boiler  pressure  and  55-inch  driv- 
ers and  give  a  tractive  effort  of  over  74,000  lbs.,  grate  area  72.2 
sq.  ft.  They  are  being  operated  over  4  per  cent,  grades  16  miles 
in  length,  and  also  continue  on  tiie  descending  grade  for  11  miles, 
making  the  total  distance  run  27  miles.  There  are  curves  of  16 
degrees  compensated  on  the  up  grade. 

This  service  was  previously  handled  by  consolidation  •loco- 
motives having  195,000  lbs.  on  drivers,  maximum  tractive  effort 
43,180  lbs.  These  engines  handled  269  tons  at  8  miles  per  hour 
up  hill  and  the  Mallets  draw  460  tons  at  an  average  speed  of  7 
miles  per  hour;  this  is  an  increase  in  tonnage  of  about  71  per 


cent.,  and  three  Mallets  now  take  the  place  of  five  consolida- 
tions. 

In  regard  to  coal  consumption,  the  Mallets  give  ^.83  train- 
miles  to  one  ton  of  coal  and  the  consolidations  give  6.69  train- 
miles  to  one  ton  of  coal.  Figuring  this  at  the  full  rated  ton- 
nage and  2,OGO  lbs.  to  the  ton  of  coal,  it  gives  9  lbs.  of  coal  per 
hundred  ton-miles  for  the  Mallets  and  11.5  lbs.  for  the  consoli- 
dations, a  saviiiig  of  about  22  per  cent.  [While  the  per  cent,  of 
saving  figured  in  this  way  is  probably  fairly  correct,  the  coal 
consumption   figures  are  open  to   suspicion. — Ed.] 

Concerning  the  service,  it  is  reported  that  they  are  as  reliable 
as  the  consolidations  and  that  one  fireman  can  furnish  sufficient 
steam  for  the  full  rated  capacity.  Locomotives  are  operated  by 
regularly  assigned  crews. 

Road  No.  5. — On  this  road  there  are  10  Mallet  locomotives  of 
the  2-6-6-2  type  which  have  a  total  weight  of  353,000  lbs.  They 
are  operating  on  one  per  cent,  grades  12  miles  in  length,  having 
6-degrce  curves  which  are  not  compensated.  They  handle  2,400 
tons  at  10  miles  per  hour  over  this  grade  while  the  consolida- 
tions previously  in  use  were  given  a  tonnage  of  1,600  lbs.,  show- 
ing a  50  per  cent,  increase  in  tonnage.  Xo  figures  are 
furnished  concerning  the  size  of  the  consolidation  locomotives 
and  no  data  is  available  concerning  the  coal  consumption.  The 
locomotives  are  operated  with  regularly  assigned  crews  wher- 
ever possible. 

Road  \'o.  (5.— This  company  has  40  of  the  2-6-6-2  type  loco- 
motives whicii  weigh  304.300  lbs.  on  drivers  and  370,200  lbs. 
total,  two  of  the  2-8-8-2  type  with  412,450  lbs.  on  drivers  and 
ten  of  the  2- 10- 10-2  type  with  550,000  lbs.  on  drivers  and  616,000 
lbs.  total. 

In  regard  to  tonnage,  the  2-6-6-2  type  handle  2,250  tons  on  a 
.6  per  cent,  grade,  the  2-10-10-2  type  are  given  a  tonnage  of  1.900 
which  is  operated  over  ij/^  per  cent,  grade.  The  2-8-8-2  type  are 
used  in  pusher  service  only.  These  locomotives  are  being  op- 
erated on  various  sections  of  tlie  system  and  it  is  difficult  to  ob- 
tain a  general  comparison.  The  2-6-6-2  type  engine  replaces 
the  2-6-2  type  and  the  2-10-10-2  type  replaces  the  2-10-2  type. 
It  is  reported  that,  generally  speaking,  two  Mallets  replace  three 
of  the  former  type;  this,  of  course,  depends  considerably  on 
the  class  of  service  and  the  density  of  the  traffic  at  the  point 
where  it  is  operated. 

On  the  smaller  type  Mallets  which  are  coal  burning,  one  fire- 
man is  easily  able  to  handle  them  satisfactorily;  the  larger  class, 
however,  have  been  put  in  the  oil  regions  and  thus  are  also 
handled  by  one  fireman.  In  regard  to  fuel  saving  it  is  stated 
that  there  is  a  saving  in  favor  of  the  Mallets,  but  that  definite 
figures  are  not  available. 

Road  Xo.  7. — Ten  Mallets  of  the  2-6-6-2  type,  having  a  total 
weight  of  527.850  lbs.  with  379,650  lbs.  on  drivers,  are  in  opera- 
tion on  one  division  of  this  road.  They  are  operated  for  dis- 
tances of  102  miles  on  a  division  where  the  ruling  grade  is  i^ 
per  cent,  and  are  rated  at  1,900  tons.  On  the  ruling  grade  there 
are  curves  of  4  degrees  compensated.  Speeds  of  11  miles  per 
hour  are  averaged  with  maximum  speed  of  25  to  35  miles  per 
hour. 

This  service  was  previously  performed  by  consolidation  loco- 
motives and  each  Mallet  replaces  i^  consolidation  engines.  The 
previous  tonnage  was  1,175  tons.  It  is  reported  that  one  fire- 
man has  no  difficulty  in  maintaining  full  steam  pressure. 

In  regard  to  coal  consumption,  the  Malkts  consume  about 
400  lbs.  of  coal  per  train-mile  with  full  tonnage  over  the  di- 
vision. This  gives  about  21.4  lbs.  per  hundred  ton-miles.  The 
consolidations  used  about  320  lbs.  of  coal  per  train-mile,  giving 
27.8  lbs.  per  hundred  ton-miles. 

Road  No.  8. — This  company  has  five  locomotives  of  the  0-8-8-0 
type  which  have  a  total  weight  of  376,800  lbs.,  cylinders  24^^  and 
39  X  30,  aoo  lbs.  steam  pressure  and  56-inch  drivers,  giving  a 
theoretical  tractive  effort  of  85.000  lbs.  It  also  has  five  of  the 
2-8-8-2  type  with  same  cylinders,  steam  pressure  and  drivers. 
Full  data  for  a  test  of  both  these  locomotives  has  been  given 
in  these  columns.* 
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These  locomotives  are  operated  on  a  division  which  has  a 
ruUng  grade  of  2  per  cent,  four  miles  in  length  and  12-degree 
compensated  curves.  They  handle  a  tonnage  of  1,180  tons  at 
average  speed  from  6  to  8  miles  per  hour,  maximum  being  from 
10  to  12  miles  per  hour.  This  service  was  previously  performed 
by  the  4-8-0  and  the  2-8-0  type  locomotives,  the  former  han- 
dling 600  tons  and  the  latter  580  tons.  It  will  thus  be  seen  that 
one  Mallet  practically  replaces  two  of  the  other  type.  One  fire- 
man is  capable  of  furnishing  sufficient  steam  for  full  capacity 
operation  and  the  engines  are  operated  with  regularly  assigned 
crews. 

In  regard  to  coal  consumption,  the  Mallets  consume  2~  5  lbs. 
per  hundred  ton-miles  as  compared  with  the  previous  consump- 
tion of  42.8  lbs.  per  hundred  ton-miles. 

It  is  reported  that  the  only  disadvantage  of  the  Mallets  in  the 
service  is  their  slower  speed  of  operation.  They  run  about  from 
6  to  8  miles  per  hour  while  tlie  previous  locomotives  attained  a 
speed  of  10  miles  per  hour. 

Road  No.  p. — The  Mallets  on  this  road  are  of  the  2-8-8-2  type, 
having  total  weight  of  425,900  lbs.  with  394,000  lbs.  on  drivers, 
26  and  40  -x  30-inch  cylinders,  200  lbs.  steam  pressure  and  57- 
inch  drivers,  giving  a  tractive  effort  of  94.640  lbs.  They  are  op- 
erated about  80  miles  on  a  2.2  per  cent,  grade  having  lo-degree 
curves  not  compensated. 

Over  this  division  one  locomotive  hauls  1,000  tons  at  an  aver- 
age speed  of  10  miles  per  hour,  maximum  speed  attained  being 
22  miles  per  hour.  This  service  was  previously  performed  by 
consolidation  locomotives,  22  x  30-inch  cylinders,  180,000  lbs.  on 
drivers  which  had  a  tonnage  of  480.  It  will  thus  be  seen  that 
one  Mallet  replaces  practically  two  consolidations.  Since  oil  is 
used  for  fuel  there  is  no  difficulty  in  maintaining  full  steam 
pressure. 

In  regard  to  fuel  consumption,  the  Mallets  burn  14.5  gal.  of 
oil  per  thousand  ton-miles  while  the  consolidations  consumed 
18.4  gal.  of  oil  per  thousand  toii-miles,  thus  giving  over  21  per 
cent,  of  fuel  economy.  Figuring  168  gal.  of  oil  as  equivalent 
to  2,000  lbs.  of  coal,  this  gives  17.3  lbs.  of  coal  per  hundred  ton- 
miles   for  the  Mallets  and  21.9   for  the  consolidations. 

These  locomotives  were  all  operated  in  pool  service  and  it  is 
reported  that  on  the  road  they  compare  very  favorably  with  the 
consolidations  which  they  replaced. 

Road  No.  70.— Eleven  Mallets  of  the  2-6-6-2  type  are  in  opera- 
tion on  this  road  over  .5  per  cent,  grades  22  miies  in  length. 
These  locomotives  have  a  total  weight  of  378,650  lbs.  and  are 
given  a  tonnage  of  4,000,  which  they  handle  at  an  average  speed 
of  nearly  8  miles  per  hour.  There  are  lo-degree  compensated 
curves  on  the  ruling  grade  and  14-degree  curves  on  other  parts 
of  the  division. 

Previous  to  the  introduction  of  the  Mallets,  the  consolidations 
in  use  were  given  a  tonnage  of  2.400  over  this  division.  The 
Mallets  have  been  able  to  reduce  the  number  of  engines  in  ser- 
vice by  about  40  per  cent.  They  are  operated  in  the  pool  and 
arc  reported  to  be  about  75  per  cent,  as  reliable  as  the  previous 
service.  While  no  data  is  available  for  the  coal  consumption  of 
the  consolidations,  it  is  reported  that  the  Mallets  burn  15.9  lbs. 
of  coal  per  hundred  ton-miles.  .,-.;;•..-■- 

Road  No.  II. — The  eight  Mallet  locomotives  on  tiiis  road  are 
assigned  to  service  on  a  division  having  a  2  per  cent,  grade  7 
miles  long,  where  they  handle  a  tonnage  of  1,275  at  an  average 
speed  of  15  miles  per  hour.  Each  one  of  these  engines  replaced 
two  22  X  28-inch  consolidations  which  were  only  given  a  ton- 
nage of  .463  on  this  division. 

It  is  reported  that  one  fireman  is  able  to  develop  the  full 
capacity  of  the  locomotives  which  are  run  in  pool  service.  Fig- 
ures of  coal  consumption  on  either  class  are  not  available.  It  is 
reported  that  these  engines  have  given  first -class  service  up  to 
the  present  time. 

Road  No.  /.'.—Four  oil  burners  of  the  2-6-6-2  type  handling 
2,200  lbs.  over  a  ruling  grade  of  .72,  per  cent,  i^  miles  in  length 
and  having  4  degree  curves  are  in  use  on  this  road.  They 
make  an  average  speed  of  10  m.  p.  h.  and  maximum  speed  of  20 
m.  p.  h.      They    replace    consolidation    locomotives    which    previ- 


ously handled  about  half  of  the  tonnage  under  the  same  con- 
ditions. 

Road  No.  13. — Twenty-five  of  the  2-6-6-2  type  locomotives 
having  a  total  weight  of  390.000  lbs.,  2iV2  and  i~  x  30-inch  cyl- 
inders, 57-inch  drivers  and  200  lbs.  steam  pressure,  giving  a 
maximum  tractive  effort  of  75,000  lbs.,  are  in  service  on  this 
road.  On  a  recent  test  of  one  of  these  locomotives  over  a  divis- 
ion 91  miles  in  length  having  grades  of  .5  per  cent.,  with  the  ex- 
ception oi  lYz  miles  of  .67.  A  tonnage  of  2,555  tens  was  han- 
dled at  an  average  speed  of  5.67  m.  p.h.  with  coal  consumption 
of  10.96  lbs.  per  hundred  ton-miles. 

Since  this  was  a  test  run  and  no  figures  are  available  from 
regular  service,  owing  to  the  short  time  in  which  the  locomo- 
tives have  been  used,  it  is  not  possible  to  make  a  comparison 
with  any  other  type  of  locomotive. 


Gjn'Clusions  on  Ro.\d  Service. 

In  the  reports  quoted  above  where  the  locomotives  have  been 
in  service  a  sufficient  length  of  time  and  in  sufficient  numbers  to 
make  a  conclusion  possible,  it  seems  tliat  the  Mallets  are  equally 
reliable  with  other  large  locomotives  in  the  same  district.  It  is, 
of  course,  to  be  expected  that  upon  the  introduction  of  a  new- 
type  of  power,  especially  one  so  entirely  different  from  previous 
designs,  considerable  operating  difficulty  may  be  encountered 
until  the  enginemen  and  trainmen  become  accustomed  to  it.  It 
is  also  to  be  expected  that  inasmuch  as  there  are  twice  as  many 
parts  in  the  running  gear  of  these  locomotives,  the  probability 
of  engine  failures  from  cases  originating  outside  of  tlie  boiler 
would  be  considerably  greater.  Luckily,  however,  the  probabil- 
ity of  trouble  from  the  boiler  is  but  little  more  than  would  be 
the  case  in  any  other  large  locomotive,  and  since  a  great  major- 
ity of  engine  failures  originate  from  this  source,  there  appears 
to  be  no  great  handicap  imposed  in  this  way.  As  concerns  de- 
railment, if  the  track  is  of  sufficient  strength,  no  extra  trouble 
should  be  experienced.  On  account  of  the  largely  increased 
power,  up  to  the  time  the  engineers  become  skilled  in  handling 
the  new  locomotives,  it  is  probable  that  considerable  trouble  will 
be  experienced  in  break-in-twos. 

Taking  the  reports  as  a  whole,  however,  it  does  not  seem  that 
any  of  these  features  have  been  found  serious  enough  to  justify 
an  expressed  opinion  that  the  service  of  the  Mallets  is  not  equal- 
ly reliable  with  the  locomotives  previously  in  service. 

This  being  the  case,  it  is  then  fair  to  assume  that  the  saving 
made  by  the  Mallets  when  in  operation  on  the  road  is  a  net  sav- 
ing to  the  railroad,  so  far  as  this  part  of  the  service  is  con- 
cerned, especially  as  it  can  be  fairly  assumed  that  any  difficulty 
in  dispatching,  due  to  the  longer  trains,  is  offset  by  the  fewer 
number  of  trains  on  the  road  for  the  same  total  amount  of 
tonnage. 

In  order  to  obtain  some  idea  of  what  the  exact  saving  of  the 
new  type  of  power  on  the  road  may  be,  the  following  conditions 
have  been  assumed : 

A- division  150  miles  long  with  an  average  grade  of  i  per  cent. 

Consolidation  locomotives  of  sufficient  size  to  handle  trains 
of  1,200  tons  behind  the  tender  over  this  division  at  an  average 
speed  of  15  miles  per  hour. 

Mallet  locomotives  of  sufficient  size  to  handle  2,000-ton  trains 
over  the  division  at  an  average  speed  of  15  miles  per  hour.  This 
is  about  the  average  increase  in  tonnage  under  these  conditions 
as  shown  In   the  reports. 

It  is  assumed  that  there  are  100,000  tons  of  cars  and  lading 
at  one  end  of  this  division  to  be  transported  direct  to  the  other 
end  and  that  the  conditions  are  such  that  trains  at  full  tonnage 
can  be  dispatched  at  the  average  rate  of  one  per  hour,  ani  that 
each  and  every  train  maintains  an  average  speed  of  15  miles  per 
hour  over  the  division. 

A  coal  consumption  of  28  lbs.  per  hundred  ton-miles  seems  to 
be  a  fair  figure  for  the  consolidation  locomotives  under  these 
conditions.  The  reports  and  tests  indicate  that  a  fuel  economy 
of  about  28  per  cent,  in  pounds  of  coal  per  hundred  ton-miles 
can  be  expected  from  the  Mallets  as  compared  with  the  con- 
solidations.    This  gives  about  igY^  lbs.  of  coal  per  hundred  ton 
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miles  for  the  Mallets  and  for  convenience  a  figure  of  20  lbs.  is  of  the  doors.     Under  these  conditions,  it  seems  fair  to  assume 

assumed.                .  ;<  •  that   from  leaving  of  its  train   to  the  arrival  at  the  pit  in  the 

The  assumption  is  carried   further  in  that  a  sufficient  number  roundhouse,  the  expense  of  the  Mallets   will  be  a  little  higher, 

of  locomotives  is  assured  in  both  cases  to  handle  the  trains  under  possibly  5  per  cent.,  than   would  the  consolidations   in   size  as- 

the  assumed  conditions,  and  it  is  furtiier  considered  that  6  hours  sumed  above. 

will  be  required  for  delay  at  the  terminal  before  the  locomo-  After  arriving  on  the  pit  or  while  on  the  inspection  pit  out- 
live is  again  ready  for  service  in  the  case  of  the  consolidation  side,  if  this  is  provided,  the  amount  of  inspection  is  practically 
and  8  hours  for  the  Mallets.  double  that  of  an  ordinary  simple  locomotive  and  will  cost  at 
Other  assumptions  are  made  as  follows:  *^''*^  ^'''''"'  '''^  '""^''^  *^'  P^operly  done.  Wiping  the  locomotive 
Wages  of  engine  crews  for  the  consolidations  $io.co  per  trip  «;'""  ""^^"^  ^'ic  same  class  and  will  l»e  at  least  twice  as  ex- 
and  for  the  Mallets  $12.00  per  trip.     Train  crew  in  l)Otli  cases  l»-"^ive. 

being  $15./"  per  trip.  Cost  of  engme  and  trai.i  supplies  $2.75  ^^^  "^""^  consideration  being  the  one  which  forms  the  greater 
per  trip  for  consolidations  and  $4.75  tor  Mallets.  The  coal  is  l^>-,.portion  of  terminal  expense,  is  the  matter  of  repairs  and  ad- 
assumed  to  cost  $1.50  per  ton  on  the  tender.  justments.     These,  ot  course,  are  the  direct  result  of  service  on 

,,    ,                         ,.  .           ,                  ,                            ,  .  the  road  or  misuse  on  the  cinder  pit  or  storage  yard. 

Lnder  these  conditions,  the  cost  of  transportnig  this  amount 

of  tonnage  with  the  two  different  types  of  locomotives  is  given  "^^   concerns   the   difficulties  which   have   been   experienced   by 

in  the   following  table:  ''""   ^"'"''**   ^^  locomotive   in   road   service  the   following  are   re- 

Percenl  P'Tted  : 

Consolidation.    .MallH.    o,'!l"rea^.  ^^"^  Xo.    /.— No  trouble   with   ball   joints  after   roundhouse 

\o.   of  trains 83                  50          ;!;».T  f'.rce  became  accustomed  to  handling  the  work.     Flange  wear  is 

Total    time    (1    train    per    hour) 93   hrs.            60   hrs.            4«.3  ,•  i      •         ,                  ._..,,.  .^      ,   . 

Coal  burned  (tota' tons) 2.100            1,500         i8.5  less  than  on  consolidation  locomotives.    Principal  difficulties  with 

Co"t  "f'cn'«r;;c'rrews:::::::::::::::;  '1«T  '"S  "'  ">^'  type  have  been  in  the  case  of  one  class  fitted  with  feed  water 
Cost  of  train  crews $1,307.  $787.  Iieaters  where  considerable  trouble  has  been  incurred  by  the  pit- 
Cost    of    coal ..i.-         $3,150.              $2,250.  .            r  .i       n           •      ..i       i       .            i->      .u-               i.i                  /                  i 

Cost  of  supplies ,.»:;.,.,■;....-,.,  $-'2><.  $238.  t"ig  of  the  flues  in  the  heater.  On  this  road  the  regular  round- 
Total  cost  as  above....?........'....;       $5,515^        « ?,Ss         HI  li^i'^e  force  takes  care  of  the  work  on  the   Mallets. 

Cost   of  anovi-  itrms   per   ton   mile $.000368  $.000258  29.i 

Cost  of  abov.- items  per  train  mile $.44             $.516         17.2  /^y^,^/    Yo.   .'.— \o   trouble   has   been    fouud    with   keeping  the 

From  this  it  will  be  seen  that  there  is  a  total  saving  of  $1,640  ,,.,„  j„i„t,  tj^j^j      p^^^^^  lubricators  are  not  used  and  the  fiange 

in  money  and  33  hours  in  time  in  transporting  this  amount  of  .^.^.^^  seems  to  be  less  than  on  tiie  consolidations.     The  regular 

tonnage  complete  from  one  end  of  the  division  to  the  other  by  roundhouse   force  takes  care  of  the   work   on   tliese   locomotives 

the  Mallets.    The  cost  per  ton-mile  is  reduced  nearly  30  per  cent.  ^„j  „,,  features  of  the  design  have  given  anv  particular  trouble, 

and  the  ton-miles  per  hour  is  increased  about  67  per  cent.  j^^^^  ^'o.  j.-On  this  road  a  special  gang  has  been  organized 

The  number  of  locomotives  engaged  in  handling  the  freight  is  to  do  all  mechanical  work  on  the  Mallet  locomotives  and  these 

the  same  in  both  cases,  the  exact  number,  of  course,  depending  men  have  been  trained  to  be  specialists  on  this  class  of  power, 

upon  the  rapidity  with  which  they  are  returned  to  the  other  end  they,  however,  working  on  other  locomotives  when  there  are  no 

of  the  division.  .Mallets  in  the  house.     No  special  trouble  has  been  given  by  the 

Figuring  from  this  data  under  an  assumed  condition  of  20,000  ball   joints    or   in    fact   by   any   other   part   of   the    locomotives, 

ton-miles    per    hour    per    locomotive    (average    for    twenty- four  I'lange   lubricators   are   used    which    permit   the    engines   to   go 

hours)    and   considering  the   difference   in   terminal   delay,  it  ap-  ,^1.000  to  ,32,000  miles  between  tire  turnings, 

pears  that  there  is  a  saving  of  $41.66  per  locomotive  per  day.  Road  No.  4. — There  has  been  practically  no  trouble  with  the 

It  will  be  noted  that  no  consideration  is- given  the  return  trip.  ''='''  i'^'"ts  leaking.  There  has  been  considerable  trouble  with 
as  it  is  probable  that  on  down  grade  work  there  will  be  prac-  "''"ge  ^vear  although  the  flanges  are  lubricated  with  water.  This 
tically  no  ditTercnce  in  the  two  cases  if  the  same  average  speed  '"ad  has  also  had  considerable  trouble  with  the  casting  that 
is  attained.  .As  a  general  proposition  is  is  believed  that  the  con-  '"''"is  the  articulated  joint  because  of  the  bolts  working  loose, 
solidatioii  will  give  a  higher  speed  and  by  thus  being  under  full  -^  great  deal  of  trouble  has  been  incurred  by  the  tires  wearing 
tonnage  a  greater  percentage  of  the  time  the  above  estimated  "'''ong  and  it  has  been  necessary  to  change  tires  after  the  loco- 
saving  will  be  somewhat  reduced.  motives  have  made  about   15.000  miles.     Difficulty  has  also  been 

found  in  various  smaller  matters  which,  however,  are  not  pecu- 

Maintenance.  lj.,j.   j^j   j|,J5  particular   design.     The    regular   roundhouse   takes 

This  feature  consists  of  two  parts  which  are  generally  called  care  of  the  work  on  these  engines, 
running  repairs  and  shop  repairs.  The  first  including  all  work  j^^ad  No.  5.— Considerable  difficulty  has  been  found  on  this 
which  does  not  take  the  locomotive  out  of  service  for  any  ex-  road  in  keeping  the  ball  joints  tight,  and  while  the  locomotives 
tended  length  of  time,  and  in  this  discussion  will  be  considered  i,;,ve  not  been  in  service  any  great  length  of  time,  it  has  not 
as  including  cleaning,  adjustments  and  renewal  of  minor  parts.  been  found  so  far  tliat  the  flange  wear  is  any  greater  than  on 
For  the  purpose  of  investigating  the  matter  in  more  detail,  it  other  power.  A  special  gang  has  been  organized  in  the  round- 
will  be  divided  into   two   parts:   first,   expense  of   handling   and  house  for  taking  care  of  the  Mallets. 

cleaning,  and  second,  adjustments  and  renewals  necessitated  by  R^iad  \'o.  6.— The  experience  of  this  road  is  probably  the  same 

ordinary  wear  and  tear  while  in  service.  as  that  of  many  others,   that  considerable   difficulty  was   found 

As  concerns  handling,  it  probably  costs  little  or  no  more  so  far  in  keeping  the  ball  joints  tight  at  first,  but  after  the  roundhouse 
as  taking  coal,  water  and  sand  and  in  the  movement  of  the  loco-  force  became  accustomed  to  the  work  everything  was  all  right, 
motive  from  the  yard  to  the  cinder  pit  is  concerned.  At  the  cinder  Flange  lubricators  are  used  and  it  does  not  appear  that  the  flange 
pit  the  expense  will  be  somewhat  greater  due  to  the  larger  size  wear  is  any  greater  on  tliese  classes.  The  work  in  the  round- 
of  the  locomotive,  l)oth  as  regards  the  cleaning  of  the  fires,  ash  house  is  handled  by  the  regular  force  and  no  troubles  peculiar 
pan  and  front  end  and  also  the  amount  of  room  occupied  on  to  the  design  are  reported  other  than  the  one  just  mentioned, 
the  pit.  From  this  point  into  the  roundhouse  the  expense  will  be  Road  Xo.  7. — In  this  case  the  regular  roundhouse  force  takes 
no  greater  for  these  locomotives  than  for  a  consolidation  if  the  care  of  all  the  work  on  the  Mallets  and  considerable  difficulty  is 
turntable  is  of  a  proper  size.  If  it  is  not,  and  the  locomotives  reported  in  keeping  the  ball  joints  tight.  The  flange  wear  is 
have  to  be  turned  on  a  wye  and  stored  in  temporary  structures,  stated  to  be  no  greater  than  than  on  the  consolidation  locomo- 
then,  of  course,  the  expense  will  run  up  very  materially.  In  this  tives  with  the  exception  of  the  front  drivers  of  the  low  pres- 
discussion.  however,  it  will  be  considered  that  the  facilities  are  sure  unit.  Considerable  difficulty  has  been  reported  in  keep- 
suited  to  this  class  of  power  and  that  the  locomotive  can  be  ing  the  steam  pipes  in  the  combustion  chamber  tight  and  in  the 
handled  on  the  turntable  without  removing  its  tender,  and  that  pitting  of  the  flues  in  the  feed  water  heater  which  requires  their 
it  can  be  run  far  enough  into  the  house  to  permit  the  closing  frequent  renewal.     It  is  stated  that  after  these  locomoives  have 
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been  on  the  side  track  for  some  time,  they  do  not  steam  as 
freely  as  other  types  when  first  starting  out. 

Road  No.  8. — A  special  gang  is  organized  for  taking  care  of 
the  work  on  the  Mallet  locomotives  so  far  as  possible.  It  is  re- 
ported that  trouble  has  been  given  by  leaky  ball  joints,  but  that 
the  flange  wear  docs  not  seem  to  be  any  greater  than  on  other 
classes.  Other  features  which  have  given  trouble  are  high  pres- 
sure steam  pipes  leaking,  the  rod  brass  wear  is  excessive  and 
saddle  bolts  work  loose.  It  is  also  reported  that  the  locomotives 
are  very  rough   riding.  :   ?   ' 

Road  No.  p. — Careful  attention  has  olimijiated  the  trouble  of 
leaky  ball  joints,  which  wa^  practically  all  of  the  trouble  pecu- 
liar to  the  design  that  was  fnund.  Flange  lubricators  are  used 
and  the  wear  is  not  excessive.  The  regular  roundhouse  force 
takes  care  of  the  repairs. 

Road  No.  10. — Trouble  lias  been  found  iiere  with  keeping  the 
ball  joints  tight,  but  the  flange  wear  is  not  as  great  on  these 
locomotives  as  on  others.  The  regular  roundhouse  force  main- 
tain the  repairs  and  no  difficulty  peculiar  to  the  design  other 
than  the  points  mentioned  is  evident. 

Road  No.  II. — In  this  case  the  power  has  been  in  service  a 
comparatively  short  length  of  time  and  no  difficulty  has  been 
found  in  keeping  the  bult  joints  tiaht.  but  the  evidence  is  that 
the  flange  wear  will  be  greater  than  on  the  power  replaced.  The 
regular  roundhouse  force  take  care  of  the  work  and  no  special 
trouble  has  been  reported.  '-.-■'■■■:'  ^ -...'' ■/:,' ■''■■::(■-'' 

Road  No.  12. — On  this  r<>ad  it  is  reported  that  tio  featute  pe- 
culiar to  the  design  has  given  any  trouble,  tlic  ball  joints  have 
never  been  touched  and  remain  tight.  Tire  wear  is  bad  on  the 
hack  group  of  drivers,  Imt  this  is  attril)uted  to  the  special  con- 
ditions under  which  these  jricomotivos  were  operated.  The  reg- 
ular roundhouse  force  maintain  the  repairs.     ■- 

Road  No.  14. — No  trouble  of  any  kind  that  can  be  attributed 
to  the  design  has  been  reiMirted  by  this  road.  .Vo  -special  gangs 
are  organized  for  maintaining  the  power  and  tlie  flrmge  wear 
seems  to  be  the  same  as  on  otiier  types. 

General  Repairs. 

in  a  genera!  way  tlu  same  conditions  affect  the  cost  in  the 
shop  as  in  the  case  of  the  running  repairs.  If  the  Mallets  have 
two  sets  of  four  pairs  of  drivers,  tlic  repairs  on  the  running  gear 
will  be  more  than  double  what  they  would  on  a  consolidation,  due 
to  the  additional  work  required  by  the  steam  and  exhaust  pipes, 
the  articulated  joint  and  the  intercepting  or  bye-pass  valve. 
Boiler  repairs,  however,  will  increase  in  about  the  ratio  of  the 
increased  heating  surface  for  a  saturated  steam  engine,  pos- 
sibly 35  to  40  per  cent.  It  would  thus  seem  taken  all  togetlier, 
so  far  as  labor  and  material  are  concerned,  that  the  geixral  re- 
pairs on  a  Mallet  locomotive  would  be  about  double  that  of  con- 
solidation. 

In  addition  to  the  cost  of  labor  and  material,  iiowevcr,  con- 
sideration of  the  length  of  time  out  of  service  should  also  be 
included.  In  some  shops  there  will  probably  be  very  little  dif- 
ference in  this,  but  in  others  it  is  probable  that  repairs  on  the 
Mallet  will  take  up  to  50  per  cent,  longer  tlian  on  consolidation, 
the  matter,  of  course,  depending  altogether  on  tlie  size,  organi- 
zation and  operation  of  the  shop.  If  the  surcharges  of  the  shop 
are  charged  to  the  locomotives  this  increased  time  required  for 
repairs  will  be  an  item  of  considerable  importance,  independent 
of  the  elimination  of  the  daily  saving  the  power  could  give  while 
in  service. 

.*\s  to  the  frequency  of  general  repairs,  any  difference  between 
the  two  types  of  locomotives  will,  of  course,  depend  entirely 
upon  the  thoroughness  of  the  running  repairs.  In  view  of  the 
assumed  increased  terminal  delay  of  t,^  per  cent,  allowed  the 
Mallet,  it  will  probably  be  fair  to  consider  that  both  types  will 
make  the  same  mileage  before  general  repairs,  and  this  feature 
will  not  be  given  consideration.  . 

Conclusions  on  Repair  Cost. 
On  miming  repairs  taken  as  a  whole,  it  would  appear  from 
the  reports  that  comparatively  little  trouble  has  been   found  in 
connectioii    with    the    fcraures   peculiar   to   this   type   of   locomo- 


tive. While  in  several  cases  difiiculty  is  reported  with  the  ball 
joints  leaking,  it  is  evident  from  the  experience  of.others  with 
the  same  design  of  joint  that  this  will  be  largely  corrected  with 
the  training  of  the  repair  force.  Flange  wear  with  very  few 
exceptions  does  not  seem  to  be  excessive.  It  appears  that  the 
feed  water  heaters  where  applied  have  been  a  source  of  trouble 
in  some  cases  due  to  the  pitting  of  the  flues.  In  cases  where 
feed  water  heaters  are  not  applied,  it  is  evident  from  the  re- 
ports that  no  more  trouble  is  given  by  the  boilers  on  the  Mal- 
lets than  on  other  large  locomotives  in  the  same  district,  and  it 
is  probable  that  the  expen.sc  of  maintaining  the  boilers  at  the 
roundhouse  will  be  but  little  more  than  on  other  locomotives. 

The  maintenance  of  the  running  gear,  however,  comes  entire- 
ly in  another  class,  and  there  is  no  doubt  biit  what  in  this  par- 
ticular these  locomotives  will  cost  over  twice  as  much  as  simple 
engines,  the  expei:se  being  increased  not  only  by  more  than 
double  the  number  of  parts  to  take  care  of,  but  also  by  the 
greater  weight  of  the  loc<imotive,  its  somewhat  complicated  ar- 
rangement and  the  usual  inadequacy  of  die  term iual  faciiuics 
for  taking  care  of  it.  ^^    ':;'  -  v" 

From  this  discussion  it  would  appear  to  be  amply  on, the  safe 
side  to  r.ssume  that  the  Mallet  locomotive  will  cost  twice  as 
much  for  strictly  ruiming  repairs  as  the  consolidation  which  it 
replaces.  In  all  ijrobability,  in  the  majority  of  cases,  this  in- 
creased expense  will  be  about  the  ratio  of  the  increased  ton- 
nage handled  per  locomotive.  For  general  repairs  it  is  probable 
that  the  Mallei  will  co>t  more  tlijjn  twice  us  much  as  the  con- 
solidation, .y-';.^ 

The  cost  of  repairs  varies  greatly  at  different  points  and  ;s  so 
(lependent  upon  local  conditions,  stich  as  quality  of  fuel  and 
water,  frequency  of  curves,  class  of  workmen,  presence  of  suit- 
able facilities  and  design  of  the  locomotive,  that  it  is  difficult  to 
assume  a  figure  which  can  be  considered  representative.  Since 
it  is  the  cost  of  these  features  which  will  determine  very  largely 
if  the  Mallet  is  going  to  be  a  paying  proposition,  careful  investi- 
gation on  this  point  will  be  required  in  each  particular  case. 

From  an  investigation  of  such  figures  as  are  available  for  the 
cost  of  repairs  under  conditions  similar  to  those  assumed,  it 
appears  that  a  cost  including  both  general  and  running  repairs. 
of  10  cents  per  locomotive-mile  for  a  heavy  consolidation  loco- 
motive is  within  reason.  On  this  basis,  it  would  appear  that  the 
Mallet  would   cost  22   cents   per  locomotive-milo. 

.Applying  the  conditions  as  assumed  above  and  making  a  fur- 
ther assumption  that  the  consolidation  locomotive  will  nlakc  the 
run  down  hill  at  an  average  rate  of  30  miles  per  hour,  or  5  hours 
to  the  trip,  having  the  same  terminal  delay  at  both  ends,  but 
that  the  Mallet  are  only  to  attain  an  average  speed  of  25  miles 
per  hour  and  require  6  hours  per  trip,  also  have  the  s.amo  ter- 
minal delay  at  both  ends,  the  following  results  are  obtained. 

Percentage  of  time  in  service  on  the  road,  consolidation  56 
per  cent..  Mallets  50  per  cent. :  average  mileage  for  24  hours, 
257  for  the  consolidation  and  225  for  the  Mallets.  Average  cost 
of  repairs  per  24  hours  for  consolidation  $25,70  and  for  the 
Mallets  $49-50,  an  increase  of  $13.80  per  24  hours. 

Subtracting  this  from  the  saving  of  $41.66  per  day  shown 
from  the  actual  road  service,  it  leaves  a  net  saving  for  the  loco- 
motive of  nearly  $28.00  per  day  per  locomotive  under  the  as- 
sumed conditions.  From  this,  however,  should  be  subtracted  an 
amount  covering  the  loss  by  the  increased  time  in  the  shop. 
This  will  be  amply  covered  by  $3.00  per  day,  leaving  a  net  sav- 
ing of  $25.00  per  day  per  locomotive  when  working  under  the 
assumed  conditions. 

Since  the  locations  are  very  rare  where  a  constant  tonnage  of 
this  amount  is  available  tliroughout  the  whole  year,  a  percent- 
age will  have  to  be  determined  in  each  case,  due  to  the  de- 
creased saving  given  by  the  Mallets  when  not  under  full  ton- 
nage and  when  the  operation  does  not  give  the  daily  mileage 
assumed,  also  a  reduction  due  to  the  time  that  .both  locomotives 
art  in  the  shop.-    ':''■'-■,;  ^  \-''-^,^;:V^;  ""->■''':'■  v'"^ 

For  the  purpose  of  discussitMi.  w'c  will  assume  that  an  aver- 
age saving  of  this  amount  can  be  attained  on  aoa  d.-.ys  in  the 
year,  giving  a  yearly  saving  pi  $5,000  per  locomotive. 


466 


AMERICAN    ENGINEER    AND    RAILROAD     JOURNAL 


December,  I'Jll. 


From  this  must  be  taken  the  interest  on  the  increased  cost  of 
the  locomotive.  As  compared  with  a  consolidation  locomotive 
capable  of  performing  the  work  outlined,  the  Mallet  would  cost 
approximately  twice  as  nuaii.  For  discussion,  the  cost  of  the 
consolidation  can  be  assumed  to  be  about  $17,000,  and  at  five 
per  cent,  tiiis  gives  a  yearly  capital  charge  of  $850,  which  sub- 
tracted from  the  $5,000  obtained  as  the  yearly  saving,  gives 
$4,150  per  locomotive  per  year  direct  saving  from  train  opera- 
tion. 

In  view  of  the  tests  on  tlie  New  York  Central  Lines,  which 
are  given  elsewhere  in  this  issue,  it  is  evident  that  the  assutnp- 
tions  for  economy  or  increased  capacity  made  herein,  are  very 
conservative.  The  figures  given  will  probably  apply  as  a  fair 
average  for  a  saturated  steam  Mallet  locomotive,  but  it  is  evi- 
dent that  the  saving  will  be  decidedly  greater  when  the  super- 
lieater  and  brick  arcii  are  applied.  This  will  be  especially  no- 
ticeable in  the  number  of  ton-miles  per  liour,  since  it  is  evident 
from  the  tests  that  speeds  up  to  30  miles  per  hour  can  be  at- 
tained  with   nearly   full   tonnage. 

While  this  whole  discussion  has  been  based  on  the  cosi  of 
handling  a  certain  definite  amount  of  tonnage,  this  seeming  to 
be  the  most  logical  way  of  treating  the  subject,  it  is  probable 
that  in  most  cases  the  economy  of  the  locomotive  will  be  ap- 
preciated most  because  of  its  ability  to  increase  the  capacity  of 
a  certain  division,  and  instead  of  having  fewer  trains,  it  would 
be  a  case  of  the  same  number  of  trains  with  a  large  increase  in 
tonnage.  This  is  clearly  demonstrated  on  tlie  Pennsylvania  di- 
vision of  the  New  York  Central  Lines  where  1,400  cars  arc  now 
handled  by  26  Mallet  locomotives  while  previously  but  t.ooo 
cars  could   ho  handled   bv  60  consolidation   locomotives. 


OXY-ACETYLENE  WEEDING* 


It  will  not  be  necessary  in  this  connection  to  discuss  the  kind 
of  apparatus  to  be  used,  whether  oxygen  under  liigh  pressure  or 
low  pressure  is  the  most  economical ;  whether  the  tank  storage 
system  or  retort  method  of  handling  and  manufacturing  is  the 
best,  or  whether  it  is  better  to  have  the  apparatus  stationary  and 
gases  piped  to  the  work  or  portable,  to  be  taken  whenever 
wanted.  We  have  used  both  types  and  have  our  own  ideas  as 
lo  which  is  best.  I  want  to  state  briefly  that  when  beginning 
to  use  whichever  system  is  decided  on,  there  will  be  lots  of  dis- 
appointment in  store  for  those  of  you  who  think  you  can  get 
immediate  results,  particularly  so  if  you  are  developing  your 
own  operator. 

We  began  in  an  humble  way  about  18  months  ago  and  thought 
inside  of  a  week  or  two  we  would  be  welding  up  flue  sheets, 
putting  patches  in  fire-boxes,  repairing  castings  and  a  hundred 
other  things  our  friends  had  told  us  could  be  done  so  easily,  but 
apparently  nothing  went  right ;  a  crack  would  be  welded  in  one 
place  only  to  open  up  again  or  start  another  in  a  different  loca- 
tion. We  had  some  comfort  in  the  fact  that  even  the  so-called 
experts  fell  down,  one  case  in  particular  being  fresh  in  mind : 
A  casting  was  broken  which  we  desired  to  have  repaired  at  once 
and,  having  oxygen  and  acetylene  on  the  grouiid.  tliought  it 
would  be  a  good  opportunity  to  let  some  of  the  people  (whc^ 
were  so  anxious  to  show  us  how  it  could  be  done)  have  a 
chance  at  it.  which  we  did.  and  with  miserable  results,  the  oper- 
ator claiming  the  iron  was  so  poor  that  he  could  not  get  an\- 
thing  suitable  lo  work  on.  After  this,  some  of  our  men  felt 
very  discouraged  at  the  results  obtained  and  you  could  hear 
them  saying  "I  told  you  so,"  but  others  were  nearly  as  optimistic 
as  I  was,  although  after  over  four  months'  trials  and  tribula- 
tions, if  a  vote  had  been  taken  at  that  time,  it  would  have  been 
overwhelming  in  favor  of  dropping  the  whole  thing.  Finally, 
however,  we  were  able  to  weld  up  some  unimportant  castings 
which  gave  us  fresh  courage.  As  we  were  having  considerable 
trouble  with  cracked  flue  sheet  bridges  on  certain  engines, 
thought  it  would  be  a  good  thing  if  we  could  weld  them  up  and, 
before  trying  it  on  a  flue  sheet  in  place,  we  got  an  old  one  and 
experimetited   for  days  with   it,   sometimes  having  more  cracks 

'Abstracts  from  a  paper  by  II.   T.   Rentley  before  the  Western  Ry.   Club. 


at  night  than  we  started  with  it  in  the  morning;  at  last  we  ap- 
peared to  have  solved  the  difficulty  and  started  on  a  flue  sheet 
in  an  engine,  and  all  we  had  learned  on  the  flue  sheet  that  could 
expand  and  contract  without  having  anything  to  prevent  it,  had 
to  be  learned  over  again  when  the  sheet  was  held  rigidly  in  place 
without  an  opportunity  to  move  in  any  direction.  We  were, 
after  considerable  experimenting,  at  last  able  to  handle  this  kind 
of  work  in  a  satisfactory  manner,  and  all  having  experience 
with  boiler  work  will  appreciate  what  it  means  to  be  able  to  do 
a  job  of  this  kind  on  a  flue  sheet  that  is  otherwise  in  good  con- 
dition. 

One  morning  we  were  confronted  with  a  rush  job  which,  if 
successful,  would  mean  a  good  deal  to  us.  A  superheater  loco- 
motive was  in  the  shops  with  a  cast  iron  steam  pipe  cracked 
tor  a  distance  of  14  inches.  Unfortunately,  as  it  appeared  at 
I  he  time,  we  did  not  have  a  new  steam  pipe  nor  a  pattern  to 
make  one,  and  the  engine  was  badly  needed,  as  engines  gen- 
erally are,  especially  when  it  looks  as  if  you  cannot  get  them. 
I'ortunately,  we  had  the  oxy-acetylene  apparatus,  and  after  a 
council  of  war  it  was  decided  to  try  and  weld  up  the  steam 
pipe,  although  most  of  our  men  thought  it  could  not  be  done 
satisfactorily.  The  attempt,  however,  was  made,  and  much  to 
our  surprise  a  first-class  job  was  the  result.  This  gave  us  con- 
tidence  and  other  jobs  were  undertaken,  some  of  which  turned 
out  well  and  others  were  failures.  At  about  this  time  we  got 
hold  of  an  operator  who  used  his  head  while  doing  his  work, 
and  after  that  it  was  comparatively  easy;  nothing  was  too  com 
plicated  to  tackle  and  we  are  able  to  successfully  weld  fire- 
iKJxes.  apply  patches,  weld  in  half  side  sheets,  repair  broken 
cylinders,  weld  broken  driving  wheel  spokes,  built  up  worn 
parts  on  castings,  air  reservoirs,  etc.,  repair  broken  castings  of 
all  kinds,  so  that  now  we  cannot  keep  house  without  it.  A  sav- 
ing of  from  $1,200  to  $1,500  can  easily  be  effected  per  month  in 
a  shop  like  ours  by  repairing  things  that  otherwise  would  have 
found  their  way  into  the  scrap ;  this  amount  simply  covers  the 
actual  saving  and  does  not  in  any  way  take  into  consideration 
the  value  of  the  time  an  engine  or  machine  may  be  out  of  ser- 
vice. 


INCREASED  USE  OF  OIL  ON  RAILROADS 


An  interesting  feature  shown  in  the  report  on  petroleum  for 
1910,  by  the  United  States  Geological  Survey,  now  in  prepara- 
tion, is  the  statement  of  the  extent  to  which  oil  enters  into  rail- 
road transportation.  The  total  length  of  railroad  line  operated 
by  the  use  of  fuel  oil  ui  I910  was  21,075  miles,  a  trackage  equiv 
alent  to  that  of  practically  five  transcontinental  lines  stretching 
across  the  United  States  from  ocean  to  ocean.  Some  of  the 
lines  that  use  oil,  however,  also  use  coal.  The  number  of  bar- 
rels of  fuel  oil — of  42  gallons  each — consumed  by  the  railroads 
of  the  country  in  1910  is  stated  to  have  been  24,526,883.  This 
included  768.762  barrels  used  by  the  railroads  as  fuel  otlierwise 
than  in  locomotives.  The  total  number  of  miles  run  l>y  oil- 
hiirning  engines  in   iqio  was  88,318,947. 


Concrete  Poles  are  made  in  Germany  of  a  hollow  rcinfurce- 
menl  of  wire  filled  witli  a  composition  of  cement,  sand  and  as 
l)e-,tos.  which   is  dried  l)y  being  rotated  from  eight  to  ten   niin 
uies  at   1,000  to  1,500  revs,  per  inin.     The  centrifugal  force  ex- 
erted during  this  operation  is  said  to  impart  density  and  strength 
to   the  concrete.     The  maximum   dimensions  of   these   poles,   <>f 
which  over  5.000  have  been  used  in  Dresden,  Prague  and  Leip 
/ig.  are  46   ft.   in  length  by  16  in.  diameter. 


A  French  Alloy,  especially  good  for  coating  sheet  iron  fpr 
constructive  purposes,  consists  of  zinc  5.5,  lead  23.5,  tin  71.  If  it 
is  a  metal  of  a  fine  white  color  and  high  luster,  5  to  10  per  cent. 
of  bismuth  may  be  added,  making  a  composition  of  tin  90  to  95, 
bismuth  10  to  15.  An  admixture  of  one-half,  or  at  most  114, 
per  cent,  of  iron  in  tin  greatly  increases  its  hardness  and  dura- 
bility. 
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TWO  USEFUL  SPECIAL  DEVICES 


Charles   Markel."^' 

Although  the  desien  and  construction  of  hand  trucks  for  mov- 
ing weighty  parts  from  place  to  place  about  locomotive  termi- 
nals  are  both   practically  as  numerous  and  varied   as  the   indi- 


details  may  be  readily  understood  from  the  drawing,  it  is 
turned  up  to  fit  the  bore  of  the  bushing,  and  on  one  end  it  is 
planed  to  fit  the  tool  steel  cutter,  the  latter  being  held  in  place 
by  a  ^-in.  bolt.  The  tool  is  fed  to  its  work  by  a  '2-in.  screw 
bolt,  which  has  an  eccentric  shoulder  to  engage  in  a  groove  at 
the  top  of  the  tool  or  cutter.  The  latter  is  tlien  forced  by  the 
screw  and  yoke  as  illustrated. 


^34     ■"'«  Hoi" 


v.  Holes 


Round 


o  o 

o 


-HO)  i-^..^«,<iu.^ 


Handy  shop  or  roundhouse  tkuck. 


vidual  shops  tiKmsclves,  it  is  nevertheless  believed  that  the  one 
herewith  illustrated  will  prove  of  interest.  It  is  intended  for 
the  easy  carriage  of  pistons,  main  and  side  rods,  driving  boxes, 
etc. ;  in  fact,  anything  portable  which  the  distance  between  the 
hook  and  the  floor  will  permit. 

As  the  drawing  clearly  indicates,  the  predominant  characteris- 
tic of  this  arrangement  is  extreme  simplicity.  With  the  excep- 
tion of  the  two  36  by  3^-in.  iron  wheels  the  parts  are  readily 
within  the  resources  of  any  shop,  and  the  cost  of  assemblage 
is  inconsequential.  The  very  great  leverage  exerted  through  the 
8-ft.  handle,  in  view  of  the  proximity  of  the  weight  hook  to  the 
fulcrum  point,  permits  of  very  heavy  parts  being  picked  up  with 
the  greatest  ease.  The  capacity  of  this  truck  will  allow  it  to 
take  two  large  steam  pipes  at  one  load,  if  necessary,  four  guide 
bars,  or  in  fact  any  erecting  shop  combination  which  in  many 
cases  are  trucked  singly. 

From  the  labor-saving  viewpoint  alone  these  trucks  are  of 
great  value  in  roundhouse  work,  and  should  be  considered  part 
of  the  cquiimient  of  that  department.  Ordinarilv,  imless  the 
load  is  excessive,  one  man  can  readily  take  care  of  it,  the  ad- 
vantage of  this  being  nianifesi  in  the  fact  that  the  drop  pit  gang 
is  not  temporarily  weakened  by  the  absence  of  two  or  three 
helpers  which  without  the  device  would  be  required  to  get  the 
driving  boxes  or  parts  to  bo  repaired  into  the  machine  shop. 

The  facing  tool  for  distributing  valve,  E-T  equipment,  is  a 
very  clever  device  and  merits  special  attention.  It  is  intended 
for  use  in  reducing  or  lowering  the  face  of  the  bushing  on  the 
distributing  valve.  It  will  be  recalled  that  this  brass  bushing 
has  a  flat  seat  5  in.  long,  and  that  as  the  valve  only  travels  on 
this  seat  3  in.,  a  shoulder  is  left  at  the  end  of  the  valve  travel. 
Consequently  when  this  seat  requires  facing,  which  is  of  not  in- 
frequent occurrence,  it  must  be  faced  and  scraped  for  the  full 
five  inches.  The  object  of  the  tool  shown  herewith  is  to  remove 
this  shoulder  and  also  any  amount  of  metal  below  the  surface 
of  the  original  seat.  The  amount  recommended  in  the  last 
named  procedure  is  1/32  in.,  which,  experience  has  dempiistrated, 
will  last  for  some  time.  ;  ;    ^     '^^"r^     ' 

The  tool  is   simply  a  round  piece  of  machine   steel,  and  the 


This  is  regarded  as  an  indispensable  special  device  to  the  air 
brake  repair  department,  doing  its  work  quickly  and  perfectly, 
and  with  a  mihimniti  of  the  time  and  labor  formerly  expended. 


A  Noted  Expert  in  Boiler  Design  has  expressed  the  opinion 
that  it  is  far  better  to  make  the  butt-straps  of  a  boiler  narrow. 


Screw  (or  Holdiug  Tool. 
Screw  for  Adjustiug  Tool.    / 


-f-n  Wrench  (or  Tool  Screwi 
vI'-L  !l         made  o(  H'Tipe    ? 


— ^■P^ 
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ifM 
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Tool  Adjaiting  Screw. 
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FACING     TOOL     FOR     DISTRIBUTING     VALVE. 

and  correct  the  weaknesses  in  ifhe  seam  by  making  the  butt- 
straps  thick,  and  thus  prevent  cracking  and  similar  mishaps  with 
riveted  joints. 


Foreman,   Clinton    Shop,   Chicago   &   North   Western   Ry. 


The  Highest  Bridge  in  the  World  is  that  over  the  Sionle 
gorge,  between  ^Nlontloon  and  Clermont-Ferrard.  I-rance,  its 
height  being  450  feet. 


New  Electrical  System  of  Gab  Signalling 


THE    NORTH    EASTERN    RV.    OF    ENGLAND    HAS    RECENTLY   INTRODUCED   ON    ONE   OF   ITS   BRANCHES   THE 

RAVEN    ELECTRICAL    CAB   SIGNAL    WHICH    HAS   APPARENTLY   SOLVED  THE   PROBLEM   OF 

EXPEDITING  TRAIN  MOVEMENT  WHEN    THROirCH    FOG    THE    REGULAR 

FIXED     SIGNALS     CANNOT    BE     READILY     OBSERVED. 


Cab-signaliiig  has  not  been  viewed  with  any  particular  favor 
o!i  railroads  of  this  country  for  several  good  and  sufficient  rea- 
sons, prominent  among  which  are  that  it  admittedly  necessitates 
extremely  delicate  appliances  in  the  face  of  quite  stringent  re- 
quirements, and  because  the  sclienie  of  railroading  as  here  prac- 
tised is  presumed  to  achieve  better  results  by  not  depriving  the 
engineer  or  any  other  employee  entirely  of  tiie  initiative. 
Jhe  >ubject  is  nevertheless  an  interesting  one  and  is  receiving 


FIG.    I. 

at  this  time  considerable  attention  on  foreign  roads,  particularly 
on  those  of  England,  where  at  least  several  experimental  installa- 
tions have  been  made.  As,  of  course,  is  well  known,  that  coun- 
try in  certain  seasons  of  the  year  experiences  fog  to  a  degree 
unknown  here  and  this  naturally  endows  a  successful  form  of 
cab-signaling  with  greater  value  than  could  be  associated  with 
it  under  the  more  favorable  weather  conditions  prevailing  in 
the  United  States.  In  times  of  heavy  fog  in  England  it  be- 
comes necessary  to  put  on  additional  signalmen  to  facilitate  the 
train  movement,  and  even  then  the  latter  is  frequently  very  seri- 
ously interfered  with.  This  no  doubt  explains  why  so  much  at- 
tention is  being  given  to  the  development  of  a  system  through 
which  the  positions  of  the  fixed  signals  may  be  faithfully  re- 
produced in  miniature  in  the  engine  cab,  thus  permitting  sched- 
ule speed  to  be  at  least  approximately  maintained. 

According  to  the  Raih>.'ay  Emjineer,  of  London,  such  a  sys- 
tem, known  as  the  Raven  Electrical  Cab  Signal,  has  been  installed 
on  the  Richmond  Branch  of  the  Xorth  Eastern  Railway.  All  the 
engines  working  on  that  branch  have  been  equipped,  and  after 
satisfactory  tests,  the  system  was  formally  opened  on  August 
14th  last,  and  fog-signalmen  were  dispensed  with.  Although 
embodying  what  might  be  considered  features  of  complexity,  this 


arrangement  presents  nevertheless  an  interesting  study  as  in- 
dicative of  the  progress  wiiich  has  been  made  in  the  art  of  cab- 
signaling. 

At  every  signal  lower  there  are  provided  on  each  line  at  least 
four  bars  similar  to  tiiat  illustrated  in  Fig.  i.  One  of  these  is 
placed  about  150  yards  in  the  rear  of  the  distant  signal,  a  second 
is  tixed  in  the  rear  of  but  close  to  the  distant,  and  a  third  of 
similar  construction  is  located  midway  between  the  distant  and 
home  signals,  while  the  fourth  is  just  in  the  rear  of  the  home 
signal.  When  there  is  a  starting  signal  a  fifth  bar  is  also  pro- 
vided ill  tile  rear  of  it.  These  bars  are  T-section  steel  and  are 
.supported  by  wooden  blocks  laid  on  porcelain  insulators  car- 
ried on  the  sleepers.  At  stop  signals  the  bars  are  about  60  ft. 
in  length,  wliile  the  other  bars  are  about  .30  ft.  long.  Fig.  2  is 
the  engine  apparatus  in  which  it  will  be  seen  that  in  the  middle 
is  a  slioe  carried  by  links.  To  the  middle  of  the  shoe  is  con- 
nected a  lever  coupled  at  the  other  end  to  a  switcli  working  in 
the  switcii-box  seen  on  the  left  in  Fig.  2.  The  shoe  is  kept 
down  normally  by  a  spring  above  it.  On  cither  side  of  the  ap- 
paratus are  metallic  brushes  carried  by  the  same  frame  as  the 
shoe  and  the  frame,  shoe  and  brushes  are  further  kept  down 
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FIG.    2. 

by  a  spring  at  each  of  the  four  corners,  two  of  which  are  shown 
in  Fig.  2.  The  contact  making  apparatus  is  insulated  from  the 
engine   frame. 

In  the  engine  cab,  Fig.  3,  on  the  left,  is  a  visible  indication, 
and  on  the  right  a  bell  and  switch.  Below  the  bell  by  the  side 
of  the  reverse  lever  is  a  battery  box.  An  enlarged  view  of  the 
indicator  is  given  in  Fig.  4.  The  miniature  arm  gives  two  in- 
dications— danger  and  clear.  The  route  indicator  below  shows 
whether,  at  a  junction,  the  road  is  set  to.  the  left  or  right  at 
places  other  than  junctions  the  indicator  inclines  to  the  left  and 
is  deflected  for  every  signal. 

The    operation    of    the    system    is    as    follows :    The   first   bar 
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passed  over  sets  the  engine  apparatus,  raises  the  bar  and  starts 
the  bell  ringing,  whether  the  line  be  clear  or  not.  In  150  yards 
or  so  the  second  bar  is  reached.  While  traveling  over  this  bar 
the  bell  ceases,  but  should  the  line  not  be  clear  the  bell  starts 
again  as  soon  as  the  shoe  is  off  the  bar.     It,  however,  the  sig- 


FIG,   3. 

nals  are  clear  the  bell  docs  not  resume  and  the  miniature  arm 
falls  to  the  safety  or  proceed  position,  and  the  route  indicator  is 
deflected.  Should,  however,  the  signals  still  be  in  the  danger 
position,  the  engineer  would  continue  slowly  on  his  way,  the 
bell  ringing  all  the  while,  until  he  got  to  the  home  signal.  He 
would  know  his  position  by  the  bell  ceasing  when  on  the  bar  at 
the  signal,  and  if  the  miniature  arm  still  remained  at  danger 
he  would  come  to  a  stop,  taking  care  that  liis  engine  was  on 
the  bar.  Should  he  overrun  the  latter  tlic  bell  would  start  again, 
and  would  not  stop  until  he  backed  up.  If,  however,  the  home 
and  starting  signals  had  meanwhile  been  lowered  the  bell  would 
not  only  cease  ringing  at  the  home  signal  bar,  but  the  miniature 
arm  would  go  to  the  safety  position  and  the  indicator  be  de- 
flected. 

Another  condition  is,  of  course,  possible,  which  is  that  the 
train  may  be  delayed  waiting  for  the  section  ahead  to  be  cleared. 
If  so,  the  home  signal  would  be  lowered  after  the  train  had 
been  brought  to  a  stand  and  then  it  be  allowed  to  move  for- 
ward to  the  starting  signal.  The  arrangement  is,  however,  such 
that  the  bell  must  ring — except  when  tlie  engine  is  on  a  bar — 
and  the  miniature  arm  must  remain  up  as  long  as  a  train  is  be- 
tween the  first  bar  and  the  starting  signal,  unless  both  the  home 
and  starting  signals  are  clear.  In  this  condition  the  following 
would  be  the  procedure :  :  ';:.-" 

After  the  towerman  has  lowered  his  home  signal  |ie  presses 
a  tapper  key  specially  provided,  rnd  this  momentarily  cuts  in 
the  circuit  to  the  miniature  arm  and  causes  the  arm  to  move 
up  and  down.  This  is  a  "calling  on"  signal,  and  when  the  en- 
gineer receives  it  he  may  pull  slowly  forward  to  the  home 
signal,  but  the  bell  starts  ringing  again  as  soon  as  the  bar  is 
left.  The  arm  remains  up,  and  tiiis  continues  until  the  starting 
signal  is  reached.  There  the  bar  is  also  60  ft.  long.  The  bel! 
ceases  r.nd  the  engineer  looks  at  the  miniature  arm.  If  it  re- 
mains up  the  signal  is  still  at  danger  and  he  stops,  but  if  the 
arm  falls  and  the  route  indicator  is  deflected  he  goes  ahead 
and  no  change  is  made  until  tlie  train  approaches  the  next  dis- 
tant signal. 

The  electrical  equipment  is  on  the  closed-circuit  principle. 
Power  is  necessary  to  stop  the  bell,  also  to  lower  the  miniature 
arm  so  that  any  electrical  failure  leads  to  the  bell  not  ceasing, 
and  the  arm  is  maintained  in  the  danger  position  by  a  continu- 
ous current.  The  indicator  when  deflected  is  locked  to  left  or 
right,  and  every  time  a  "clear"  bar  is  passed  a  slight  movement 
of  the  indicator  is  given  as  the  brushes  pass  over  the  bar. 


In  the  instructions  to  engineers  they  are  advised  that  the  elec- 
tric signals  are  supplementary  to,  and  not  in  substitution  of.  the 
outdoor  signals.  It  maj-,  however,  be  mentioned  that  should  the 
system  prove  to  be  the  success  it  is  anticipated  the  distant  sig- 
nals on  the  Richmond  branch,  at  all  events,  will  be  dispensed 
wilh.  The  engineers  are  required  to  make  a  report  after  each 
trip  of  the  behavior  of  the  apparatus.  For  the  towermen  the 
only  addition  to  the  signaling  is  the  tapper-key  for  "calling  on" 
the  engineer  when  he  has  to  pull  up  to  the  starting  signal.  The 
sectionmen  have  instructions  to  keep  the  bars  clear  of  frost 
and  snow,  and  during  frosty  weather  to  wipe  the  upper  surface 
with  a  cloth  steeped  in  paraflin  oil. 

Thus  is  briefly  described  what  is  apparently  an  efficient  cab- 
signaling  installation  and  its  subsequent  perform:.nce  will  no 
doubt  be  awaited  witli  interest.  As  above  outlined,  the  scheme 
in  general  carries  a  particular  appeal  where  the  ordinary  sig- 
nals cannot  be  readily  observed  due  to  peculiar  climatic  con- 
ditions, but  the  fact  must  remain  that  the  original  cost  of  such 
an  arrangement  must  be  very  great  and  its  maintenance  an  ex- 
penditure  scarcely  warranted   by   the   benefits   derived. 

In  general  all  apparatus  for  cab-signaling  should  be  simple, 
positive,  easily  maintained,  easily  replaced,  and  yet  able  to 
stand  the  rough  and  tumble  to  be  found  in  railway  work.  This 
latter  means  exposure  to  dust,  dirt,  rough  usage,  and  all  sorts 
of  climatic  conditions.  Above  all.  the  apparatus  must  be  re- 
liable and,  in  the  rare  event  of  failure,  must  so  face  that  the 
danger  signal  is  shown  and  must  be  observed. 


Since  1900  the  Pexxsvlvani.'^  Railroad  System  has  avoided 
grade  crossings  in  all  new  construction  work  and  has  been  doing 
away  with  those  already  in  existence  as  rapidly  as  possible. 
Many  millions  have  been  spent  in  this  work,  with  the  result  that 


FIG.   4. 


673   grade   crossings   were   eliminated    from   the    Lines   East   of 
Pittsburgh  between  January  ist,  1900.  and  September  ist.  1909. 


On  the  Line  of  the  Canadian  Pacific  telephone  conversa- 
tion was  carried  on  between  Montreal  and  Fort  William.  995 
miles,  over  a  No.  9  iron  telegraph  wire,  grounded :  and.  accord- 
ing to  the  reports,  the  experiment  was  a  marked  success.  The 
instruments  used  are  of  a  new  design,  invented  by  David  H. 
Wilson,  of  Chicago.  The  apparatus  is  said  to  be  well  adapted 
to  use  on  composite  circuits — telegraph  and  telephone. 


New  Electrical  System  of  Cab  Signalling 

tHE    N^>Htl-r  KAsTKK.X    KN  .    < 'I     i;.\(  ,|..\M»    HAS    UlicLMl.V    I  .\  1  K(  •!  )rCKl)   U.N    U.\K    (Jl-    ITS    I'.KANCHl'-S    THE 
^AV«:S\Ti|.K(TKJCAl.    CAir^^^  HAS   AI'l'AKKNTI.V   SOI.VKl)  THK    I'ROI'.LEM    Oi" 

liVl*Kl»inNU  TRAiX  AIOVKMKNT  VVIIEN    THRolCH     FOf,    THE    REGLI.AK 
.'  i'lXKn     jildXAJ.S     CANNor     p.K      UKADILV     OUSKUNKD 


Ljili-.-iiiti.djny  h«s  :»Mt   bcvcn.  viv^ctl   rtith  ■q.iiy  i>;iriiv'ilaT    tavor 

siiii^.  i>j->tirf''i-;r"  :rm<'>j)«j;:  w  Ividi.  .'iro  lll.'it  ii .  aVhnittvilly  iioce>>itatcs 
■  \rri-Bi«.h  ■.    ;ti>j)li;ii>cvs'iii  tlic"  iMce  oi  qiiiti'   MriiiK<nt  n- 

n-cfl  is  ■pn  .<iuiM-<l;4^  U\  in.it  liiprivini;  'In 


KIC.     I. 


at  tlii-  tiiiu-  ciisidoralili'  atiiiittuii  mi  torci.mi  ruad-,  particiiiaily 
on  th«>>voi  Hliiilaiiil,  wIktu  at  k-ast  several  oxprrinunlal  iiistalla- 
ticrtis  have  ;beVii  ii1iUk%  -  A^  will   kii'-un,  that  c<«uii- 

tl^:iri'ctrtain  seasTm>V»t7  iIk^  year  experiences  fog  t<>  a  dogrcr 
unknown  IreTe  and  this  naturallj-  endows  a  successful  form  <>( 
cab-b'is4iial,in.ii  with  jjreaier  value  tlian  .-ould  he  a-sociated  wiili 
It    underihciirtore   favorable  s^'cathcr   cond^  Itrevailiny    ii; 

the>l'nited   States.     In   times   of   heavy   foir   in    ijieland   it   he 
cntTics  iiecessary  to  put  on  additional  signalmen  to  facilitate  the 
train  jnovenu-ut,  and  even  then  the  latter  is  fre<|uentl\   vi-ry  ><ri 
QHsly  interiVredwifh/' -T  why  so  nuich  at 

lentK^ii  is  hf-ini,''  iiivcn  to  the  development  of  a   systnn   tlironiih 
which   the.  positions   of   thvlixed  signals   may   he    faiilifully   re- 
prodiKX'd  iti  tnfmature  in  tlic  eoifi'ie  cab.  thu>  pirrnitiinij  sched 
uliespet'4  t<>  he  'Stt  least.  ai>prrtxiniately  maintained. 

AccL'irdJtvj!  to  :thc  /?»///.\(0"  Eiuihu-'cy.  of  I.onilon.  .such  a  sys- 
trin,  t'lni'ivvn  as  tfu-  Ra vt-n  IClectrical  Ca|>  Sijiuah  has  been  in<talU d 
•  11  ti:     Riclmi(Hi4>l5rA.ilcir-x^O^^^  Railway.    All  the 

entinits  worlvinu  t.ii  that  hrnnch  have  been  e(|uippefl.  and  after 
satiafaciory  testN,  the  syijtem  was  formally  -ipened  on  .\tigust 
14th  l:t*l..  arid  foj<-si.v;nalmen  were  dispensed  witli.  .Mthonsh 
embodying  wbaf  niight  be  con.sidered  features  of  complexity,  this 


arrangement  presetus  niv«.rtiieUss  an  interesting  study  as  in- 
dicative vC  .the  protiro*  whi|ch  Iia-  been  made  in  the  art  of  cab- 
sii;nalint(.     ■  t^ 

\l 'eyefy  si.!.;iial  tnwiT  ihcTe. are  provided  on  cacli  line  at  least 
lour  liars  .-iniilar  \>i  that  illustrated  in  Fig.  1.  One  of  these  is 
l>laced  about  150  yard>  in  tl;e  nar  <^i  ilie  distant  signal,  a  second 
is  lixed  fn  the.  rear  ot  but  elosi  tn  the  tlistant,  and  a  third  of 
-iinil.'.r  .-•  ii^iructii'ii  i>  li  catcii  inidwax'  Inlw icn  llie  distant  and 
h^UK-  ~i!.',u,il-.  w  hill-  liu-  f^ninh  i-  ju-t  in  tlu-  rear  nf  tile  home 
~i>^!'at.  W'iiru  there  i>  a  stanuii;  -ignal  a  fifth  bar  is  also  pro- 
\iiliil  in  ilicTeiar '.oir' it.  rhr>f  li.irs  are''T-sietion  steel  and  arc 
~np|)'ru«!  I.y  wioijcn  Moik>  laid  on  porcelain  insulators  car- 
riv'l  mh  I  hi  >Kipirs.  .\t  stop  signals  the  bar>  are  about  60  ft. 
!n  Ivugih.  wliiK-  tho  i.linr  hars  are  .ihotit  .?o  ft.  long.  big.  2  is 
ilu  iiiginr  ;ip|)arain>  in  uiiich  it  will  be  seen  tliat  in  the  inid<lle 
i»  ,1  -li.K  oarritd  liv  links.  lo  the  iniddh'  <>\  thr  .>hoe  i,>  con- 
iH'.'tid  a  ii\ir  coupled  at  ihf  ntlu-r  kwu  t"  a  switch  working  in 
tin.'  switch  li'i\  -ecn  on  ilii-  left  in  I'ig.  j.  Tin-  siioe  is  kept 
down  ni'rni.illv  1)>  a  >pring  ahuvc  it.  (  )n  oitlur  sidi-  uf  tiic  a|>- 
p.iratns  :ir<'  nu't.illic  bru.>lH>  carried  by  tin.-  -aine  franir  as  tin- 
sh  '■     ;ind    tin-    frame,    slioe    and    l)rnshes    art-    furtlur    kvpt    dowii 


if  uiiicii  arr  shown 
in~nla!i'd    from   the 


I  ic.   J. 

li\  .-i  ^nriuu  at  t-acli  uf  liu-  fnur  ci>riu-r?>,  tun 
in    j-'ig.   _'       i  Ik   cmuact  making  api>;ir;itus  i~ 
ci'.ginr    fr;nnc 

in  tin-  i-nginv  c;ili,  l-'ig.  x,.  m-,  tiie  left,  is  a  vi-ilile  indication, 
and  Mti  till  rigiu  a  iiell  and  switch,  lidow  tiie  bell  by  the  side 
>if  tile  rivrr^i-  lewr  is  a  battery  box.  An  enlarged  view  of  the 
indirttiir  i.-<  uiM-n  in  j-'i'u.  4.  The  miniature  arm  gives  two  in 
dications  -danger  ;ind  clear.  Tlie  nuitr  indicator  below  shows 
wlutlier.  at  a  junction,  the  road  is  set  to  the  left  or  right  at 
l)lace-  other  than  junctions  flic  indicator  inclines  to  the  left  and 
is  di-iloctid    fur  every  signal. 

Tin-    o]Hration    oi   the    system    is   a*    follows:    The    first   bar 
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passed  over  sets  the  engine  apparatus,  raises  the  bar  and  starts; 
the  bell  rins^'ini^,  whether  ilie  line  he  clear  or  not.  In  150  yards 
or  so  the  second  bar  is  reached.  While  traveling'  over  this  bar 
the  bell  ceases,  bitt  should  the  line  not  J)e  clear  the  bell  starts 
again  as  soon  as  the  shoe  js  off  the  bar.     It,  lio\V€virf,  the  sig- 


FIG.  3- 

nal^  are  clfaf  the  hell  does  not  resume  and  the  mirlfattiro  arm 
falk  to  tile  >,atct}'  or  proceed  position,  and  the  route  indicator  is  ^ 
deflected.  Should,  however,  the  signals  still  be  iiitlt«  danger 
liMvjtion,  the  enginier  woidd  continue  slowly  on  liis  way,  the 
bell  rniging  all  the  while,  luitil  he  got  to  the  home  signal.  He 
would  know  his  ]>osition  by  the  Ik'11  teasing  when  on  the  baif  at 
the  signal,  .'mk!  if  tin-  niiniattu'e  arm  -till  remained  at  daiiger 
he  would  eonir  to  a  ^to]).  taking  care  that  Iiis  engine  was  on. 
the  bar.  Shouhl  he  oviTrun  the  latter  the  bell  would  start  again, 
an<l  would  )iot  sto])  until  he  backed  up.  ..|f,\  hqwreyefvthe  hoiiw 
and  starting  signals  had  meanwhile  been  lowered  the  bell  would 
not  oidy  cease  ringing  at  the  homt  signal  liar,  but  the  miuifture 
arm  would  go  to  the  safety  position  an<l  the  iiidicafor  be  de-. 
fleeted.  '  'h'.{'> 

.\uothcr  eoiKlition  is,  nf  course.  iios-il>lt:.  which  is  that  the 
train  may  be  delayed  waititig  for  the  section  ahead  to  be  cleared. 
If  so,  the  home  signal  would  be  lowered  after  the  ttaiii.  had 
Im^cu  brought  tp  a  stand  and  then  it  IVe  alMwxd  to  m«vc  forr 
ward  to  the  .st.nrting  signal.  "J'he  ."irrangenient  is,  iiowcver,  sucTi 
that  the  bell  must  ring — exCetrt  wln-n  the  en.niuc  i>  on  a  bar^—  . 
and  the  miniature  arm  must  remain  u|t  as  lotig^  ,i.s  a  tr.mi  h  be.- 
tweiii  the  first  bar  and  flie  startmg  sign.'d.  Vintess  Ivoilr  the  hoine 
and  starting  signals  arc  ^lear.  In  thi*  condition.  tUcMollbwiing 
would  be  the  procedure ; v-H''*-;-^ •■■■;. .••■^>  ::'^'    :  :;'^-r-. Jv '^fc'' 

.\ Iter  the'  towermnri  Ivjs  l6\verf-d  his  lM'<mc  sigiKil  ^i"  f>r;esses - 
a   tapi>er  key  sjiccially  pl^ovided,   riid  this  nionietit.irily   ctits^  iti 
the   circuit   to   the   miniature   .-irm   and  cai'ses  the   ai;m   tomove 
up  atid  down.     This  is  a  "calling  on"  sigi;al.  amlvwhen- the  spii 
gine»>r   recrf xes'  it    he  may  .pitll   slowly  f iorxvartl  to    ttic    h<jnre 
signal,  but   the  beir  st;trts   ringing  again   as  soon  as  tlie  bar  is 
left,      ihe  arm  remains  u]i,  and  this  continues  until  tbt    starting . 
signal  is  reached.     There  the  bar  is  also  60  ft.  long:     The  liel!  ■ 
cea.svs  f.nd  the  engineer  look-  .at   the  miniature  arvu.     If  it  rci;;; 
main-  up  the  signal  is  still  at  il.inger  anil   he  siop^;  Imt  if  the  ' 
arm    falls    and    the    route    in<licat<T    i<    detlecied    he    goes   ."Uiead    • 
and  no  change  i-;  tnade  mitil   tl.e  train  ;ipproachestJje  next  dis- 
tant signal.  .;. .  -i.^^  ••;..■  :./' •.V"\:v 

The    electrical    ((luiimiHif    is    on    the    cio.';cd  circuit    princifple." 
Power  is  necessary  to  stop  the  Inll.  also  to  lower  tbeminiature 

ariT>  so  that  any  electrical  Taihtre  leads  to  the  bell  not  (xasJiigv 
and  the  arm  i-  maintained  in  the  danger  position  by  a,  contittti'; 
ous  current.  The  indicator  when  deflected  is  locked  to  left  or 
right,  and  every  time  a  "clear"  bar  is  passed  a  slight  movement 
ci  I'le   indicator  is  uiven  as  the  iirushe-  iJ.isS.  dvef^.tlie  bar. 


In  the  instructions  to  engineers  they  aT«  advisH^d  tliat  the  .■elec- 
tric -signals  are  svippletneutaryto,  aijdiiot  in  5ub>tiltuiuii-of;  the 
/mitfloof.  sigiiKiIS/  Jt  niay,  Itovvie^  flie»iioite<|  tliat  *ltduld  the 

iiy^ti'iti  pr«ve  to  be  the  sitcvessitvi's  aiiticipated  the,  diMaut  sig- 
miii*;  Vui  /tht   RichmtHid   Irt-atich,  at  all  <vem>.  will,  be   dispensed 
w  iilK     The  v;iijiinecrs  are  rt<inircd  to  inakt;  a  rcpviri  after  tach 
trip  01   tlk  belTavior  of  iTve.;:apparat^^^^  tmycTrtien  the 

ijitly  adtlitioti  to  the  signaling  is  the  tappef-kcy  f or- ."caljirig.  on" 
the  riigineer  whcH  he  has  to  inin  up  to  rhe  sramiij;  .i^ispval.  The 
Sectiomnen  have  »vstructi<.*nV  to.  la'c^v  thfi;  bar?;,  clear  of-; Irost 
aiid  siVou>  a nti  <Uiriiig  >  r'..sty  Avealhcr  t(5  \vi|*C'.  tlit; ;  ilpper  .surface 
with  a  cloth   steeped  in  parafllti  oil;  ^  .■..':  - 

Tiius  is  britfly  descril)e(l  what  is  apparently  a n/Jt-Dicie^l  cat>- 
sigitalirig   installatiotj   ainl;  its^'^  swhscqucnt  .periortna  will  j(6 

doitl)t  l>c  awaited  with  interest.  .\s  above  outlint-d.  the  >chenie 
in  general  carries  .'iitarticular  Appeal  where  the 'orduLiry  sig^ 
nals  cannot  be ;  readily  <  >bserv<'d  dtie  t cv  peculiar  climatic .  con- 
ditions; biTt  ilie  f aot  iiUist  rehiaiii  that  thv  ofigittaT  co?t '.b{  iJMch 
an  .irrangeiiient  nnist  be  very  great  a i id  its  niainteu.liHV  aii  ».  \ 
penditure  scarcely   w  arraiitcd  Ity  tiie  btiiellts   dei:ive<: 

In  geiK'ral  all  apparatus  {Qt-cali-.sigualingjfi^^  be  : simple, 
positive.  e;i>ily  maintained,  easih*  rephiced.  and  yet  able  to 
stand  the  roirgh  and  tutnble  to  be.fouinl  in  railway  work.  This 
latter  means  exposure  to  dust,  dirt,  roughnsage.  and  all  sorts 
>•>{  climatic  conditions.  Above  ali'  the  apparatus  *mi$t  be-.TTr 
liable  and.  in  the  rare  event  of  failurv,  mit«t  s^;ja<ire  thst  tlie 
danjjirsigiial  is  shown  and  yiust  be  ol>v»rved  •    • 


Since  igotr  th  k  ,Pex>-syi.vasia  k.^IiJ(OAD  Svste  .m  ......  ^ivoMed 

grade  crossings  in  all  new  constfiKiion  work  atjid  has  been  doinjg 
away    with   thdse   already /in  .^xistenpc'.a^^  jkOssible. 

Many  millions  ha\e  -been  spent \iii  tliis  Work,; >!fith  the  teSult  .that 


«U.  4- 


6X3  gra4e?>erio*Jsing:s'  .xvvi^^  Vel»wlilat<r«i^.f«>iw  liineis   fiast- :b| 

J'tttslinrgh  lictween.  TjihtKiry  'jisii  J90D,:"aitd  Sept.'fiiit^^^^     tsr..  1909. 


■  OX;:ifeE:''Lt?ft-or  THE  CAXAf»iAx' l^vrtin*  tekl>li"i!e  conver>a- 
tion  was  eafritd  oiv  betwevn  Montreal  an<l  I-y.rt ; A^'itliiiin,  ^5 
mileSy  pvi^rla  No.  0;  iroit  tflcgraplr^y^^^ 

ing  to  the  repofts.  the  ejijperirnenr  was  :t  miiVke<l  .suci'iels.  The 
instrumetits  used  arc  of  a  new  dc'-igitV  inytilted  by  David  IT 
Wilson,  of  Chicaa<.,  The  apparatiiii  i>  siJ4  to  "be  well  adapted 
tCk  jiise  on  eonip«>site  virciiitSr—teiegTaplf  iiiHl  tel^p^^^ 
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Test  of  a  Mallet  Locomotive  Equipped  With  Superheater  and  Brick  Arch 


NEW  YORK  CENTRAL  AND  HUDSON  RIVER  RAILROAD. 


On  the  Pennsylvania  division  of  the  New  York  Central  and 
Hudson  River  Railroad,  a  large  volume  of  slow  freight  traffic 
is  handled  over  a  single  track  having  fairly  lieavy  grades  and 
numerous  curves.  The  motive  power  has  been  heretofore  largely 
of  the  consolidation  type  designated  as  class  G-6-G  which  have 
a  total  weight  of  236,000  lbs.  and  a  tractive  effort  of  45,700  lbs. 
There  were  60  locomotives  of  the  class  in  service,  of  which  31 
were  n?ed  for  pulling  trains  and  the  remainder  for  pusher  ser- 
vice. 

Traftic  became  so  dense  on  the  division  that  the  maximum 
capacity  of  the  single  track  was  practically  reached,  and  if  any 


as  represented  on  the  dvisidn  over  wliich  the  tests  were  made, 
there  would  seem  to  be  no  reason  to  e.vpect  any  undue  injury 
to  the  locomotive  itself  when  running  at  a  speed  of  30  miles 
per  hour."  •-:;..  /   .  ■    ■  v 

"As  to  the  injury  to  the  track  at  speeds  of  30  mites  per  hour, 
the  weight  per  axle  for  the  Mallet  is  very  much  below  that 
whicli  is  the  common  practice  for  passenger  engines,  where  as 
high  as  60,000  lbs.  per  axle  is  often  employed,  and  from  this 
standpoint  it  is  considered  that  no  undue  injury  would  be  oc- 
casioned to  a  track  suitable  for  consolidation  locomotive  similar 
to  the  G-6-G  class.*^    .;■  , '. - 


M.M.LF.T    LOCOMOTIVE    WITH    STPKRHEATFR    IX    SERVICE   OX    THE    PENNSYLVANIA   DIVISION   OF   THE    NEW    YORK   CENTR.A.L. 


increased  br.siress  was  to  be  handled  it  would  be  necessary 'to- 
either  double  track  or  increase  the  weight  of  the  trains  by  the 
adoption  of  heavier  motive  power. 

Early  in  1910  the  American  Locomotive  Co.  designed  and 
built  a  Mallet  compound  locomotive  for  the  Boston  and  Albany 
Railroad  which  it  was  proposed  to  use  on  a  certain  section  of 
that  line.*  and  it  seemed  advisable  to  the  management  to  in- 
vestigate the  possibilities  of  this  type  of  locomotive  in  solving 
the  problem  on  llic  Pennsylvania  division.  It  was  therefore 
transferred  to  that  point  and  careful  tests  carried  out  on  both 
the  Mallet  ?,nd  the  consolidation. 

These  tests  indicated  that  the  Mallet  would  give  considerable 
economy  in  fuel  per  unit  of  work  as  compared  with  the  con- 
solidation when  operating  under  the  conditions  for  which  it  was 
originally  designed,  viz.,  low  speed,  heavy  freight  work.  The 
conditions  on  the  Pennsylvania  division,  however,  demanded 
higher  speeds  and  the  testing  committee  recommended  the  ap- 
plication of  a  superheater.  The  locomotive  was  then  returned 
to  the  Schenectady  plant  of  the  American  Locomotive  Company, 
and  equipped  with  a  Schmidt  superheater  and  "Security"'  brick 
arch,  and  some  minor  changes  were  made  as  the  tests  had  shown 
advisable.  It  was  then  returned  to  the  company  and  the  second 
series  of  tests  were  carried  out  and  upon  their  completion  the 
committee  consisting  of  representatives  of  the  Pennsylvania 
Railroad,  tlie  American  Locomotive  Company,  and  the  Xew 
York  Central  and  Hudson  River  Railroad,  made  a  report  in 
which  appeared  the  following  conclusions  upon  the  advantages 
of  the  type : 

"Ecopomy  in  train  operation  due  to  larger  output  in  ton-miles 

per  locomotive."  ■:■•■"  :'y  '-J'-^    ■'■■:■"'' '■ 

"Greater  economy  in  coal  per  unit  of  power  due  to  the  larger 
boiler  available  and  especially  to  the  use  of  compound  cylinders 
and  superheated  steam." 

"Judging  from  the  construction  of  the  parts  of  this  locomo- 
tive and  its  riding  qualities,  with  the  ability  to  take  curvatures 


*  Fr.r    full    iUiistrated   description, 
135. 


Fce    Amekicav    Exgixeer.    April,    1910, 


The  result  of  these  tests  led  the  New  York  Central  to  pur- 
chase 25  more  of  the  same  type  which  are  now  in  service.  These 
were  built  to  practically  tlie  same  specifications  as  the  one  tested 
except  that  both  the  high  and  low  pressure  cylinders  were  in- 
creased by  about  i  inch  and  the  boiler  pressure  was  reduced  by 
10  lbs.  The  general  dimensions  of  the  locomotives  finally  or- 
dered, as  well  as  the  one  tested  and  the  New  York  Central 
G-6-G  consolidation  and  the  Pennsylvania  H-8-R  consolidation 
locomotive,  which  were  tested  in  comparison,  arc  given  in  the 
accompanying  Table   i. 

At  present  the  26  Mallet  locomotives  are  handhng  the  traffic 
on  this  division  which  previously  required  60  consolidations.  A 
single  Mallet  hauls  a  4,000-ton  train  over  the  division  without 
assistance  where  previously  the  maximum  tonnage  was  3,500 
tons  which  required  pusher  assistance  on  the  heavier  grades. 
With  this  increased  load  the  trains  daily  over  the  division  have 
been  decreased  by  ten  and  the  overtime  has  been  reduced  So  per 
cent.  It  has  been  found  that  the  Mallet  saves  on  an  aver- 
age of  35  per  cent,  in  fuel  per  ton-mile.  This  stated  in  another 
way  means  that  54  per  cent,  more  ton-miles  per  ton  of  coal  are 
obtained  by  the  Mallet  than  by  the  consolidations  which  they 
replaced.  The  operating  capacity  of  the  division  has  been  in- 
creased over  40  per  cent.,  /.  C,  that  while  formerly  1,000  cars 
daily  was  the  maximum,  1400  cars  can  now  be  handled  in  24 
hours. 

.Altogether  the  tests  extended  over  a  period  of  214  months 
and  every  possible  refinement  leading  to  accuracy  was  used.  The 
dynamometer  car  of  the  Pennsylvania  Railroad  *  was  used  and 
the  trains  provided  were  carefully  arranged  to  suit  the  condi- 
tions desired.  The  tests  were  made  over  a  portion  of  the  road 
from  Avis  Yard,  Jersey  Shore,  to  Stokesdale  Jet.,  Pa.,  a  distance 
of  63.07  miles.  It  will  be  seen  by  the  profile  that  this  is  on  a 
continuous  up-grade  and  all  runs  were  confined  exclusively  to 
the  north-bound  movement,  the  engines  being  turned  at  Stokes- 
dale and  returned  light  to  Avis.  The  observations  were  begun  at 
Toburt,  9.67  miles  north  of  Avis,  giving  this  time   for  getting 

•See  American  Engineer,  August,  1907,  p.  29S. 
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'^ycH"  Htiih  "to  p^r^Cticaily  ilu  sauie  sjieciticatiom  as  thf  on<?.  tvMed 
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r'^See  Americak  Enciseer,  August,  IftOTv  p.;  SWt; . 
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the  locomotive  in  condition  and  the  fire  built  up  before  taking 
observations.  The  remaining  distance  has  in  it  1.16  miles  of  de- 
scending grade  occurring  at  two  points  and  4.5  miles  of  level 
track  distributed  over  six  places. 

The  two  consolidation   locomotives  were  so  similar   that   for 


Table   1. — General  Dimensions  of  Locomotives  Tested. 

N.  Y.  C.  P.   R.   R.  Mallet  as 

Consoli-  Consoli-  Modified  Mallet 

dation.  dation.  in  as 

Class  Class  Second  Finally  . 

G.6.G.  H.8.B.  Test.  Ordered. 

Maximum  tractive  effort,  lbs 43,700*  45,300*         66,600  67,500 

Maximum    tractive    effort     (work- 
ing simple)  lbs 79.900  81,000 

\Vt.  on  driving  wheels,  lbs 211.000  211.700  304,500  301,500 

VVt.  on  leading  truck,  lbs 25,000  26,900  25,000  26,000 

Wt.   on   trailing  truck,  lbs 22,500  26,500 

\Vt.,  total  of  engine,  lbs .236,000  238,600  352,000  354.000 

Wt.  of  tender,   lbs 147,400  158.000  152,700  153.700 

VVt..   total   ot  engine  and  tender. 

Ibc     - -.   383.400  396,600  504,700  507,700 

Wheel   base,   rigid,   ft.   and  in..'.    17-  6  17-   Vi  100  10-0 

Wheel  base,  driving,  ft.  and  in..    17-  6  17-  J^  30-8J/5  30-8J4' 
Wheel    base,    total    of    er.ginc,    ft. 

and  in 26-5  25-9;-^  46-4  46-9 

Wheel    base,   total   of    engine   and 

tender,  ft.  and  in 60-11 '/J  59-5  H  74-8  75-8 

Cylinders,  diameter,  in 23  24  20J4  &  33  21J^&34 

Cylinders,    stroke,    in 32  28  il  32 

Wheels,  diameter  of  drivinp,  in . .         63  62  57  57 

Wheels,  diameter  of  truck,  in....         33  33  ii  33 

Wheels,  diameter  of  trailing,  in..         ..  ..  33  33 

Wheels,  diameter  of  tender,   in..         33  36  33  33 

Boiler  pressure,  lbs.  per  sq.  in...       200  205  210  200 

Boiler,  type   St.  top  Belpaire       St.  top  St.  top 

Boiler,  outside  diameter,  in 82  80  83W  83J4 

Firebox,  length,  in 108!^  IIOH  108'/i  108'/i 

Firebox,   width,   in 75 ^i  72  7554  7SJi 

T  u               w                                             AM^  At.-        f235—2'A  235— 2!4 

Tubes,  number   446  46d        \    36_5^  36— 5J^ 

Tubes,  diameter,  in .2  2  2'A&5'A  2^4  &5}^ 

Tubes,  length,  ft.  and  in........         15-V.  15.0  22.0  22 

Heating  surface,  tubes,  sq.   ft....        3,512  3,665.91  4,168  4,168 

Heating  surface,  firebox,  sq.  ft..  .           184  181.0  185  197.9 

Heating  surface,  water  tubes,  fq.  ft.            27  13  27.1 

Heating  surface,  total,  sq.    ft 3,702  3,846.91  4,366  4,393 

Superheating  surface,   sq.   ft ...  ...  966.3  966.3 

Crate  area,  sq.   ft 56.5  55.05  56.5  56.5 

Tender,  water  capacity,  gals 7.500  7.000  8,000  ^  8,000 

Tender,  coal  capacity,  tons 12  17,'4  12  '    12 

•Calculated  on  the  basis  of  a  mean  effective  pressure  of  85  per  cent,  of 
the  boiler  pressure. 


the  purposes  of  comparison,  the  average  results  obtained  are 
given  in  the  accompanying  tables. 

Coal  of  excellent  and  uniform  quality  was  used,  a  greater 
proportion  of  it  coming  from  the  same  mines.  The  average  of 
the  samples  analyzed  is  given  at  the  top  of  the  next  column. 

In  Table  2  are  given  general  results  obtained  from  the  tests. 
It   will   be   seen  that   comparative   figures   are   obtained  at   two 


different   speeds,   and  that   results   of   the   Mallet   at   17^   miles 

Analysis  of  Coal. 

Volatile  matter 25.a6% 

Fixed  carbon fi4.28% 

Ash    10.44% 

Moisture    3.44% 

Sulphur     1.92% 

B.t.u.    (dry  coal) 13.SO0 

per  Iiour  and  of  the  consolidation  at  21  miles  per  hour  are  also 
given. 

The  most  important  feature  shown  in  this  table  is  given  in  con- 
nection with  tlie  amount  of  coal  burned  per  ton-mile  where  an 
economy  of  36.6  per  cent,  in  favor  of  the  Mallet  is  shown.  This 
feature  is  more  strikingly  brought  out  by  the  comparison  shown 
in  Table  3,  where  the  ton-miles  per  ton  of  coal  in  each  case  are 


Table  2. — Comparison  of  General  Performance  or  Mallet  and  Consoli- 
dation Locomotives  Under  Different  Speed  Conditions. 

Per  cent,  in  favor 

of  Mallet  as 

Type  of  .Locomotive.        compared 

Approximate         r- — ^" \  with 

average  2-8-0  2-6-6-2        consolida- 

speeds.  tions, 

/'12.5  41.5  65.3  57.3 

Number  of  cars J  '  S.O  36.7  58.2  58.6 

T  17.3  ....  ^0.  

L2I.O  25.5 

rl2.5  60.15  57.2 

Average  weight  per  car,  tonsJ  j^.O  55.12  59.5  .... 

Ui!o  66!47  ..;.  ■.!!; 

fl2.S  2,495.5  3.734  49.6 

Total  tonnage  behind  tender.^  JS.O  2,017.5  3,461  71.5« 

UlO  i',S42"  ".'....  '.'.'.'. 

rl2.S  5.89  6.86 

Total  elapsed  time,  hours...  J  150  4.65  5.00 

I  17.5  3.51  4.51 
'^21.0 

rli's  4.605  4.58 

Running  time,  hours "S  17c  ^'^^^  ff,  

'>21.0  2.82 

.  J  •       .•        rJ2.5  12.75  12.9 

Average  speed,  running  time, J  jjq  jj  7  jj  ^ 

"iph ii7!5  ..!.  17.1  :'.'.'. 

^21.0  21.4 

rl2.5  0.1275  0.077  39.6 

Coal  per  ton-mile.  lbs J  }5.0  0.1392  0.084  39.6 

Ul'.O  O.lAlk  6!686  '.'.'.'. 

•This  relatively  higher  percentage  in  favor  of  the  Mallet  is  probably  due 
to  the-  fact  that  the  consolidations  were  not  loaded  to  their  full  capacity 
at  IS  miles  per  hour. 
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given,  showing  the  minimum  of  61.2  per  cent,  advantage  of  the 
Mallet  over  the  average  of  the  two  consolidations. 

Another  interesting  fact  shown  in  Table  2  is  that  within  the 
range  of   speeds   in   which   it   is  operated   in   actual   service,   the 


rate   exhaust    from   the   high   pressure   cylinders   and   the   inter- 
cepting valve. 

By  means  of  these  special  devices,  the  back  pressure  on  the 
high  pressure  cylinders  is  reduced  when  working  simple  and  in- 


(0 


70  80  Jty;  >•;;;■.  AT;.  V  m  izo      ■>    V   yap;     •        m  iso  leo  no 

PROFILE    OF    TH.\T    P.XRT   OF    THE    PEIfXS^^.V.\^*IA    PTVISIOV    OF    THK    VKW    YORK    CEN'TRAL    ON    WHICH    THE     MAI.I.F.T    U>C()M<iTIVES 

WERE  TESTED. 


increase  in  the  normal  theoretical  maximum  tractive  effort  of 
the  Mallet  as  compared  with  the  simple  is  fully  realized.  With 
the  theoretical  tractive  effort  45  and  47  per  cent,  greater  than 
the  two  consolidations  tested,  the  Mallet  hauled  approximately 
49  per  cent,  more  tonnage  than  the  average  of  the  two  at  speeds 
of  i2'/2  miles  per  hour.  On  these  runs  both  the  consolidations 
were  loaded  to  their  full  capacity.  At  speeds  of  15  miles  per 
hour  it  is  believed  that  the  consolidations  did  not  have  the 
maximum  tonnage  that  they  could  haul  and  it  is  probable  that 
the  tonnage  of  12' j  miles  per  hour  is  a  more  accurate  measure 
of  the  capacity. 

In  order  to  determine  exactly  the  advantage  of  the  system  of 
compounding  used,  one  run  was  made  with  the  maximum  train 
load  which  the  Mallet  would  haul  over  the  division  without 
stalling,  the  train  consisting  of  ^^i  steel  cars  and  a  caboose,  mak- 
mg  a  total  weight  of  4,465  tons  l>ehind  the  tender.  This  run 
clearly  demonstrated  the  great  advantage  of  the  reserve  ca- 
pacity available  with  this  system  of  compounding  which  makes 
it  possible  to  secure  20  per  c^nt.  increase  of  power  by  the  use 
of  the  steam  direct  from  the  boiler  in  both  the  high  and  low 
pressure  cylinders  by  virtue  of  its  distinctive  features — the  sepa- 


creased  power  is  secured  without  sacrificing  the  equal  distribu- 
tion of  the  work  between  the  two  engines. 

With  this  reserve  power  in  use  at  several  points,  an  otherwise 
prohibitive  train  load  was  taken  over  the  division  without  stall- 
ing.    During  the  run  the  locomotive  was  simpled  approximately 

Tasle  3. — Comparative  Pebfc-suance  in  Ton-Miles  Pe«  Ton  of  Coal  of 
Mallet  and  Consolidation  Locomotives. 

Per  cent,  in  favor 
Ton-Miles  Per  Ton  of  Coal  of  Mallet  as 

f~ ■*■ \  compared  with 

2-8-0  Type.  2-6-6-2  Type,      consolidations. 

iU...         16,219.5  26,610  63.9 

......         14,807.5  23,872  61.2 


Approximate 
average 
speeds. 

15.0.....; 
ir.s..... 
21.0 . 


23,148 
14.898  

8  per  cent,  of  the  time  the  throttle  was  open  and  an  average 
speed  of  10.6  miles  per  hour  was  made. 

This  run  made  clear  the  advantages  of  this  system  of  com- 
pounding for  use  on  divisions  which  have  short  grades  not  suf- 
ficient in  importance  to  warrant  pusher  service,  but  which  never- 
theless reduces  the  train  tonnage  considerably.  Having  20  per 
cent,  increase  in  power  available  for  short  distances,  it  is  evi- 
dent that  the  tonnage  over  such  a  division  could  be  very  mate- 
rially increased. 
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THE   TRAIN    WAS    MOVING   FROM   RIGHT  TO  LEFT  ON   THIS    CHART    WHICH    IS  A  CONTINUATION  OF  THE  ONE  ON  THE  OPPOSITE  PAGE. 

[One-quarter  inch   drazibar  puU  is  cquiinlent   to  7^50  pounds.] 
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lable  4  givts  a  comparison  of  the  boiler  performance  of  the 
locomotive  and  emphasizes  clearly  tlic  advantage  in  fuel  econ- 
omy of  a  large  boiler  with  ample  margin  of  capacity  above  the 
average  demands.  Probably  the  most  striking  results  shown  in 
this  table  is  the  increase  in  equivalent  evaporation  per  pound 
of  dry  coal,  which  at  I2j._.  miles  per  hour  is  i8.8  per  cent.,  reach- 
ing a  figure  slightly  above  lo  lbs.  The  cause  of  this  is  shown 
in  the  next  column  giving  the  equivalent  evaporation  per  sq.  ft. 
of  heating  surface,  where  it  will  be  seen  the  consolidation  boiler 
is  necessarily  forced  much  higher.  In  the  colunm  givine:  the 
temperature  in  the  smoke  box,  the  ci'fect  of  tiic  co.ii^iia.iou 
chamber  and  longer  Hues  is  clearly  evident,  there  being  practi- 
cally loo  degrees  difference,  although  at  i2'/2  miles  per  hour  the 
fire  box  temperature  is  greater  in  the  consolidation. 

The  thermal  efficiency  of  the  boiler  in  per  cent,  tells  the  story 
and  shows  an  increase  of  17.7  per  cent,  at  12^  miles  per  hour ; 
this,  of  course,  is  only  for  the  conditions  holding  during  the 
test  where  it  appears  that  the  consolidation  boilers  were  forced 
beyond  their  economical  limit  although  not  beyond  their  capacity, 
while  the  Mallet  boiler,  because  of  its  larger  size,  superheater 
and  brick  arch,  was  being  operated  well  within  its  capacity.     It 


Table  4. — Comfarison  of  Boiler  Performance  of  Mallet  and 
Consolidation  Locomotives. 

Per  cent,  in  favor 


Dry  coal  fired  per  hour. 


Approximate 

average 

speeds. 

/-12.5 

J  15.0 

'"")  17.5 

L21.O 


Type  of  Locomotive. 


Equivalent     evaporation     perr]5°Q 
i>ouT,  lbs .^ ■<  i7;5 

L2I.O 

JEquivalent    evaporation    pex-jis'o 

pound  dry  coal -s  iy[^ 

I2I.O 


£quivalent 
hour  per  sq. 
surface,  lbs. 


evaporation    per  f  ]  2.5 
ft.  of  heatjngJ  |50 

Coal  fired  per  sq.  ft.  grate  fj 2-5 
per  hour  for  time  throttle.^  J^" 
was  open    {.210 


Boiler  hbrsepower 


12.5 
15.0 
17.5 
21.0 

12.5 


Temperature  in  smokebox. 


ri2.5 

J  15.0 

•1  17.S 

1.21.0 

rl2.5 
J  15.0 

1  17.5 

'.21.0 


Temperature  in  firebox. 


rl2.S 
Thermal  efficiency  of  boiler,]  js'q 

per  cent "S  17.5 

I2I.O 


2-8-0 

4,033.5 
4,420.5 

4.957" 

33.957.5 
36,807. 

39,859!5 

8.42 
8.32 

8!64 

10.15 
11.008 

ii'.9i4 

72.34 
79.26 

88.91 

984.25 
1,066.9 

i",i  55.35 

616. 
633. 

633!5 

1,805.5 
1,783.5 


2-6-6-2 

3,680 
4,423 
3,985 


36.849 
41.819 
36,203 


of  Mallet  as 
compared 

with 
consolida- 
tions. 


8.5 
13.6 


10.01 
9.45 
9.08 


9.32 

10.58 
9.16 


65.13 
78.28 
70.54 


18.8 
13.58 


1.069.1 
1.212.1 
1,049.4 


519. 

522.9 

4.95.2 


8.6 
\3.6 


1,868 


1.742 
1,936 

1,785 


58.68 
58.63 

S7!si 


69.07 
66.62 
68.60 


17.7 
13.62 


is  to  he  noted,  however,  that  the  relation  of  the  most  economical 
point  of  a  boiler  equipped  with  a  superheater  much  more  nearly 
coincides  with  its  point  of  maximum  capacity  than  in  the  case 
of  the  saturated  steam  boiler.  The  harder  a  boiler  is  forced 
the  more  economy  the  superheater  will  show. 

In  Table  5  one  of  tiie  most  striking  features  is  the  increased 
machine  efficiency  shown  by  the  Mallet.  The  figure?  were  after- 
wards verified  by  a  test  wherein  both  locomotives  were  hauled 
by  an  electric  locomotive,  and  the  only  explanation  offered  is 
that  this  is  due  to  the  reduction  of  the  unit  weight  of  the  mov- 
ing parts  and  the  shorter  rigid  wheel  base.  In  this  table  it  will 
be  noted  that  the  column  giving  the  dry  coal  per  dynamometer 
horse-power  per  hour  shows  an  econcmiy  of  34.4  per  cent,  mini- 
mum and  39.8  per  cent,  maximum.  This  result  is,  of  course,  the 
true  measure  of  the  economy  in  coal  consumption  of  two  loco- 
motives since  all  local  conditions  such  as  profile  and  variations 
in  train  loading  are  eliminated. 

^t  appears  that  the  economy  of  water  is  not  so  great  as  of 


coal.    This  would  be  expected  from  the  evaporation  figures  given 
in   Table  4.     The   thermal   efficiency   of   the  locomotive   is   very 
good  in  the  case  of  the  Mallet,  reaching  5.59  per  cent,  maximum 
and   in   all   cases   being  above   5   per   cent. 
Taken   altogether   these   tests   are   most   encouragmg    for   the 

Table  S. — Comparison  or  Performance  as  a  Wh(».e  of  Mallet  and 

Consolidation  Locomotives. 

Per  cent,  in  favor 


Approximate 
average 
speeds. 

Average  speed  running  time,  [jj^g 

miles  per  hour ■<  i7'5 

Ul'.O 


Average  drawbar  'pull,  lbs. 


/-12.5 

J  15.0 

'i  17.5 

Ul.O 


Maximum     starting    drawbar  1 

pull,  lbs ; 


Machine  efficiency,  per  cent 


ri2.5 

J  15.0 
1  17.5 
L2I.O 

o*J  15.0 

••1  17.5 

121.0 


Type  of 

0 
Locomotive. 

A 

f  Mallet  as 
compared 

with 
consolida- 
tions. 

2-8-0 

2-6-6-2 

12.75 
15.7 

2i!4 

12.9 
15.2 
17.S 

•  ••  • 

22,726 
19,883 

i  5^936 

34,071 
31,360 

23,424 

49.9 
56.9 

•  •  •  • 

46,280 

r  66,000  work-   ( 

J    ing  compound  (     *--° 

80,000  work-   )     . 
I.      ing  simple     J    '^•° 

88.85 
86.17 

89.21 
89.16 
86.60 

•  ••  • 

■  ••  • 

■  •■  • 

Machine    friction    in    lbs. 
drawbar  pull   

I2I.O 

Dry  coal    per    dynamometerj  j  ^'q 
horsepower   per   hour,   Ibs.S  17*5 

Uiio 


85.35 

3,066.5 
3,517. 


3,288.5 

5.235 
5.295 


4.468 
4,083 
4,044 


12.S 
Water  per  dynamometer         J  jj'q 

horsepower,  lbs "l  17.5 

.21.0 


i 


5.465 

33.465 
33.56 


33.685 

3.50 
3.50 


3.15 
3.47 
3.65 

39.8 
34.4 

.... 

•  ■■• 

26.80 
26.83 
27.08 

22.9 
20.05 

S.59 
5.32 
5.43 

59.7 
52.0 

12  5 
Thermal  efficiency  of  locomo-l  js'o 

tive,  per  cent. fl7,'5 

2l!o  3!44S 

success  of  the  Mallet  locomotive  under  conditions  for  wliich  it 
is  suitable  and  especially  in  connection  with  its  u-e  at  the  higher 
speeds.  It  is  unfortunate  that  the  data  obtained  from  the  tests 
made  on  the  original  locomotive  before  it  was  equipped  with 
superheater  and  brick  arch  are  not  available  for  publication,  as  it 
makes  it  impossible  to  determine  exactly  how  much  of  the  suc- 
cess of  the  locomotive  as  a  whole  can  be  assigned  lo  the  super- 
heater. 


SAFETY  PLAN  ON  THE  BALTIMORE  AND  OHIO 


With  a  view  to  promoting  safety  of  travel  and  protecting  its 
employees  from  personal  injury  in  the  discharge  of  duty,  the 
Baltimore  and  Ohio  has  appointed  a  safety  committee  to  pursue 
the  matter  vigorously  through  a  campaign  which  is  to  extend 
to  all  branches  o\  the  service  and  over  every  mile  of  track  op- 
erated in  the  system.  The  safety  committee,  which  began  work 
November  ist  with  General  Manager  Thompson  as  chairman 
ex-officio.  is  composed  of  general  officers  of  the  road.  Divisional 
safety  committees  have  also  been  appointed,  composed  of  di- 
vision officials,  secretaries  of  the  Railroad  Young  Men's  Chris- 
tian .Association,  an  employee  from  each  shop  to  represent  shop- 
men, an  engineer  to  represent  enginemen,  conductor  to  repre- 
sent trainmen  and  yardmaster  to  represent  yard  employees. 

Several  months  ago  the  Baltimore  and  Ohio  management 
adopted  a  mimber  of  precautionary  measures  in  its  locomotive 
and  repair  shops  for  the  protection  of  its  workmen,  equipped 
machinery  with  guard-rails  and  covers  for  expo'.cd  parts,  and 
the  latest  steps  for  safety  is  an  effort  to  extend  this  to  all 
branches  of  the  service. 


The  Great  Corliss  Engine,  the  power  feature  at  the  Cen- 
tennial Exposition  in  Philadelphia  in  1876,  afterward  removed 
to  the  Pullman  Company's  plant  at  Pullman,  111.,  was  sold  October 
5  to  the  Oakdale  Iron  Company,  Chicago,  for  scrap.  This  engine, 
although  rated  at  only  1,400  h.p.,  weighed  over  650  tons 
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MOTOR  DRIVE  FOR  PLANERS 


At  a  recent  meeting  of  the  Association  of  Iron  and  Steel  Elec- 
trical Engineers  in  New  York,  G.  W.  Richardson,  electrical  su- 
perintendent, American  Bridge  Company,  Philadelphia,  read  a 
paper  on  motor  drives  for  planers  in  which  he  said  in  part : 

A  motor  to  drive  a  planer  reversing  with  every  stroke,  from 
the  shortest  to  the  full  stroke  of  the  planer  table,  must  be  a 
very  slow-speed  motor,  controlled  by  automatic  controller  and 
requiring  dynamic  braking  to  stop  the  table  so  that  there  will 
not  be  any  counter-electromotive  force  at  the  time  the  applied 
electromotive  force  is  applied  to  the  armature  of  the  motor  at 
the  moment  of  reversals.  This  must  be  so  arranged  that  the 
dynamic  braking  relay  is  off  at  the  moment  the  applied  electro- 
motive force  is  connected  and  that  the  dvnamic  braking  take 
effect  at  the  moment  the  applied  electromotive  force  is  opened. 
This  is  really  the  success  of  the  direct-connected  reversing  motor 
drive  to-day  on  planers. 

In  our  machine-shop  we  have  a  120-in.  planer  which  was 
driven  by  a  45-h.p.  compound  wound  constant-speed  motor  driv- 
ing through  a  countershaft  to  the  belt  shaft  containing  the  fly- 
wheel and  belt  pulleys.  These  belts  were  vertical,  and  6, in.  wide, 
and  4-ply.  They  reversed  from  one  pulley  to  the  other  in  the 
usual  way.  At  the  moment  of  these  reversals  the  motor  would 
be  extremely  overloaded.  These  high  peaks  of  current  con- 
tinually coming  on  the  motor  at  every  reversal  caused  trouble, 
and  we  were  always  doing  some  repairs.  Over  2  galls,  of  oil 
were  used  per  day  on  the  planer.  The  actual  delays  to  the  work 
due  to  the  conditions  probably  amounted  to  at  least  25  to  30  per 
cent,   of   the   time   of   cutting  material. 

I  was  asked  to  try  one  of  my  double-armature  motors  to  sec 

if  we  could  overcome  the  difficulties  we  were  having  with  the 
old  drive.  I  installed  one  50-h.p.,  220-volt,  compound  wound 
double-armature  motor  on  the  120-in.  planer  on  December  ist, 
1909.  using  an  automatic  controller  from  one  of  our  mill  tables, 
with  the  exception  that  I  added  some  new  features,  such  as 
dynamic  braking,  field  weakening  relays,  and  no-voitage  and 
overload  relays.  This  outfit  has  not  given  us  any  trouble  what- 
ever, except  the  first  few  days  in  getting  the  controller  adjusted. 
The  apparatus  uses  approximately  one  pint  of  oil  per  day.  The 
planer  does  not  chatter.  The  full  speed  of  the  double-armature 
motor  while  cutting  is  224  revs,  per  minute,  and  the  center  shaft 
speed  is  128  revs,  per  minute.  The  peak  load  is  100  amperes, 
approximately  30  h.p.,  starting  torque.  The  dynamic  braking 
current  is  approximately  150  amperes.  The  periphery  speed  of 
the  armatures  while  cutting  is  896  ft.  per  minute,  and  1,792  ft. 
per  minute  on  the  return  stroke  of  the  table.  This  makes  the 
motor  easy  to  reverse,  due  to  the  low  centrifugal  force  of  the 
armatures.  The  cutting  speed  is  from  20  ft.  to  25  ft.  per  min- 
ute, and  the  return  speed  is  from  20  ft.  to  50  ft.  per  minute. 

A  reversing  motor  drive  that  has  been  placed  on  Pond  planers 
is  no  doubt  a  good  apparatus  for  this  kind  of  work.     They  use 
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FIG.    I. — CURRENT    DEMAND    WITH    50-H.P.    REVERSING    MOTOR 
ON    8-FT.    PLANER. 

a  single-armature  special-made  interpole  motor,  wound  i  to  4 
speed,  that  is,  250  to  1,000  revs,  per  minute,  using  dynamic  brak- 
ing for  stopping  the  motor  before  reversing.  The  periphery 
speed  of  the  armature  of  a  50-h.p.  motor  for  a  96-in.  planer  is 
approximately  1,177  ft.  per  minute  to  4,710  ft.  per  minute.  The 
cutting  peak  load  is  50  amperes,  while  the  reversing  peak  load 
is  112  amperes.  The  cutting  speed  12  ft.  to  25  ft.  per  minute, 
and  the  reversing  speed  12  ft.  to  j;-  1l.  per  minute. 

The  curve,  Fig.  i,  shows  the  ampere  load  on  the  50-h.p.  Niles- 
Bement-Pond  Company's  reversing  motor  drive  on  a  96-in. 
planer,  cutting  speed  I2j^  ft.  per  minute,  return  speed  42  ft.  per 
rninute,  one  tool  cutting  Y^  in.  with  Ys-'m.  feed,  cutting  annealed 
nickel-chrome  steel.  This  curve  shows  the  peak  load  to  start 
motor  was  50  amperes,  then,  as  the  speed  increased,  the  time  of 
start  to  the  time  of  cut  was  5  sees,  and  the  current  dropped  to 
20  amperes.  Then,  as  the  tool  cut  into  the  material  the  current 
went  up  to  62  amperes  for  43  sees.,  then  the  current  was  off 
for  2j/^   sees.     Then,   reversing  to  high  speed,  the  current   rose 


to  112  amperes  and  the  speed  kept  getting  faster  until  the  cur- 
rent was  down  to  18  amperes,  taking  about  10  sec,  time,  then 
the  line  continued  straight  for  5  sees.,  which  was  the  full  return 
stroke.  Then  the  peak  from  return  to  cut  rose  to  45  amperes 
and  dropped  down  to  20  amperes  for  5  sees,  before  the  tool 
started  the  second  cut,  then  the  current  rose  to  51  amperes.  The 
other  cuts  and  reversals  were  practically  the  same,  except  the 
curve  shows  that  the  motor  kept  getting  faster  on  the  return 
stroke  and  the  current  made  a  practically  straight  line  for  15 
sees.,  the  full  return  stroke.  The  full  field  of  the  motor  was 
approximately  10  amperes. 

The  curve,   Fig.  2,   shows  our   15-h.p.   motor  driving  a  42-in. 
Pond  planer.     This  is  a  two-armature  motor,  capacity  60  am- 
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■        FIG.    2. — CURRENT   DEMAND    WITH    I5-H.P.    RICHARDSON    MOTOR 

ON    42-1 N.    PLANER. 

peres.  This  curve  shows  that  at  tlie  time  this  test  was  taken 
the  cutting  speed  was  17  ft.  per  minute,  return  speed  44  ft.  per 
minute.  Two  tools  were  used,  each  taking  a  J/2-in.  cut  and  a 
3/32-in.  feed,  cutting  cast  steel.  The  shunt  field  of  this  motor 
took  3  amperes.  To  start  required  a  peak  load  of  40  amperes, 
then,  as  the  speed  increased,  the  current  dropped  to   10  amperes 

in  3y2  sees,  before  the  tool  started  to  cut,  then  the  current  rose 

to  55  amperes  for  ^j,  sees.;  then  the  current  was  off  for  ij4 
sees,  when  the  return  peak  rose  to  60  amperes  and  the  motor 
got  to  full  speed  in  2^  sees.  Then  the  current  dropped  to  12 
amperes  for  13^^  sees.,  then  the  current  was  off.  and  so  on. 
This  curve  shows  that  the  double-armature  motor  drive  gets  up 
to  speed  quickly  with  peak  loads  only  to  the  capacity  of  the 
motor.    Therefore,  the  motors  run  cool  and  without  trouble. 


A  TRAIN  LIGHTING  INSTRUCTION  CAR 


The  Pennsylvania  Railroad  Company  has  added  an  unique 
instruction  car  to  the  list  of  such  which  various  railroads  op- 
erate for  the  benefit  of  their  employees,  and  which  is  intended 
to  exemplify  the  various  details  connected  witii  train  lighting. 
It  is  a  singular  fact  that  although  instruction  in  air  brake, 
through  practical  demonstration ;  in  combustion  and  good  firing, 
etc.,  through  lectures,  has  been  widely  diffused,  the  train  light- 
ing problem  has  iieen  practically  neglected  previous  to  this  in- 
novation. /■;•"■  .-^'vj-  ''."J'.  '•■,;-•"■■'-•   ■-■•'^';''-^  ^-'•'■ 

The  Pennsylvania  Railroad  has  at  this  time  no  less  than  eight 
distinct  axle  device  systems,  in  addition  to  the  large  number  of 
straight  storage  equipments,  and  the  new  car  seems  to  offer  the 
most  efficient  means  of  furnishing  uniform  instructions  to  yard 
electricians,  .  ;    .  \    /    /  ,,  r  ^  .^^  ■       .      ■  : 

The  apparatus  installed  consists  of  a  32-ceH  storage  battery ; 
a  15  kw.  Curtis  turbo-generator;  a  variable  speed  motor,  with 
necessary  controlling  apparatus  for  driving  the  axle  devices, 
and  the  following  axle  generators  with  their  regulating  equip- 
ments :  Newbold,  Moskowitz,  Bliss,  Consolidated.  Safety  and 
Gould.  The  present  intention  is  that  the  car  will  be  sent  to 
the  different  points  at  which  electrical  forces  are  maintained, 
and  the  men  at  such  points  will  be  given  lectures  and  demon- 
strations on  the  operation  and  maintenance  of  these  various 
systems. 

With  the  instruction  car  in  operation  it  is  intended  that  all 
employees  whose  duties  have  to  do  with  tlie  car  lighting  shall 
be  instructed  in  the  care  and  operation  of  the  various  equip- 
ments, with  the  two-fold  object  of  educating  those  interested 
and  securing  uniformity  in  their  work. 


The  More  Aluminium  an  aluminium  bronze  contains,  the 
softer  it  is  while  hot.  This  is  the  reverse  of  hardness  of  the 
cold  bronzes.  While  a  10  per  cent,  aluminium  bronze  is  much 
harder  than  a  4  per  cent,  bronze  while  cold,  it  is  very  much 
softer  while  hot,  and  can  be  rolled  hot  much  easier. 
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NEW  MIKADO  TYPE  LOCOMOTIVES 


SOUTHERN   RAILWAY  CO. 


With  constantly  increasing  traffic  requirements  it  has  been 
found  necessary  to  introduce  heavier  power  into  the  rreight 
service  of  the  Southern  Railway.  Heretofore  the  heavy  freight 
traffic  on  this  road  has  been  liandled  by  engines  of  the  consoli- 
dation, or  by  those  of  the  ten-wheel  type,  with  the  former  pre- 
dominating. The  largest  of  the  former,  as  built  by  the  Baldwin 
Locomotive  \\<irk<,  have  cylinders  22  by  30  in.,  and  57  inch 
driving  wheels.  Saturated  steam  at  200  pounds  pressure  is  em- 
ployed, and  the  total  weight  is  210,000  lbs.,  with  188,000  lbs  on 
driving  wheels,    ;    ,   . 

These  engines,  numbered  in  "600,"  first  appeared  on  the  road  in 
1904  and  were  well  distributed  over  the  system,  but  particularly 
on  the  Knoxville  division  where  they  did  very  good  work  and 
fulfilled  every  requirement  up  to  a  comparatively  recent  period. 

The  determination  of  the  management  to  go  into  the  Mikado 


sight  of  to  retain  the  interchangeability  of  many  castings.  The 
ash  pan  is  constructed  with  a  continuous  slope  front  to  back, 
and  has  a  damper  at  the  back  end,  through  which  the  ashes  can 
be  discharged  by  a  blower  located  in  the  front  end  of  the  pan. 

The  frames  are  of  the  most  substantial  design  and  construc- 
tion, both  main  and  rear  sections  being  vanadium  steel  castings 
of  ample  section.  The  main  frames  are  5  in.  wide,  and  have 
a  depth  of  6>^2  in.  over  the  pedestals,  while  the  rear  sections 
are  4'//.  in.  wide.  Each  main  frame  is  in  one  piece  with  a  single 
front  rail,  which  has  a  depth  of  13  in.  under  the  cylinder  saddle. 
The  pedestal  binder  bolts  are  inserted  from  below,  and  each  bolt 
has  a  shoulder  which  fits  into  a  counterbore  in  the  lower  frame 
rail.  The  bolt  has  a  taper  fit  in  the  frame  and  a  straight  fit  in 
the  pedestal  binder.  A  single  nut  is  used  on  the  top  and  two 
nuts  with  a  cotter  on  the  bottom. 

The  transverse  frame  braces  include  deep  steel  castings  at  the 
second  and  third  pairs  of  driving  pedestals.  A  similar  casting  is 
placed  under  the  front  end  of  the  firebox,  immediately  ahead  of 
the    splice    between    the    main    and    rear    frames.      The    bottom 


MIK.AOO    TYPE    LOCOMOTIVE    WITH    SUPERHEATER. 

type,  at   least   in   part,  is  merely   in   accord  with   the   popularity  frame  rails  arc  braced  just  back  of  the   first  driving  pedestals; 

which  this  design  now  enjoys  among  a  large  number  of  promi-  while  the  guide  yoke,  which  is  of  cast  steel,  constitutes  a  strong 

nent  railroads,  wheron,  in  several  instances,  it  has  attained  su-  transverse   brace,   with   bearings   24^    in.   long   on   each    fr.ime. 

premacy  over  the  consolidation,  for  the  reason,  principally,  which  The   rear   bumper   consists  of   two    10   in.   channels   placed   back 

is  well  understood,  that  of  increased  boiler  capacity  coupled  with  to  back.     The  spring  rigging  calls  for  no  special  comment,  other 

the  ability  to  ii'crcase  ihe  average  speed  of  heavy  trains.  than   the   novelty   of   the   equalizer   of   the   trailer   being   guided 

The  new  Mikados  which  have  been  recently  delivered  by  tlie  in  a  pedestal  in  the  rear   frame  section.     The  trailer  is  of  the 

Baldwin  Locomotive  Works  to  the  Southern  are  a  fine  example  Hodges   type,   which   has   been   extensively   used   on   rear   truck 

of  this  type.     Thirty-three  locomotives  were  included  in  the  con-  locomotives  built  at   the   Baldwin   Works, 

tract,  and  tliey  liave  approximately  20  per  cent,  greater  hauling  The   steam   distribution   is   controlled  by   14  in.   piston   valves, 

capacity  than   tlie  consolidations  before  mentioned.     They  exert  driven  by  the  Walschaert  motion.     In  the  present  case  the  link 

a  tractive  ett'ort  of  51,700  lbs.,  and  with  215,700  lbs.  on  the  driv-  and   reverse   shaft   bearings   are   supported   on   the   gtiide   yoke; 

ing  wlieel-,  liie  ratio  of  adhesion  is  4.17.    These  locomotives  use  and  tlic  reverse  shaft  has  a  downwardly  extended  arm,  to  which 

highly   superheated   steam  at  a  pressure  of    175  lbs.,  the   super-  the    reach    rod    is    attached.      Extension    rods    are   used   on    the 

heater  being  of  the  Schmidt  top  header,  fire-tube  type,  with  30  valves  and  pistons. 

elements,  each   consisting  of  a  double   loop  of  pipes   i   7/16  in.  The  teijder  is  built  in  accordance  with  Southern  Ry.  practice, 

in  diameter.  and   has   a   frame   composed   of    12   in.   steel   channels   with   oak 

The  boiler  used  in  this  design  has  a  long  tapered  ring  in  tiie  bumpers.     The  tank  carries  8.000  gallons  of  water  and   14  tons 

middb  of  tl:c  larrel.  the  diameter  being  76  niches  at  the  front  of   coal.      Similar    locomotives   arc   being   built    for   the    Mobile 

end  and  S3  inches  at  the   dome  ring.     The  dome  is  of  pressed  and  Ohio,  the  Virginia  &  SouthwestL-rn,  and  the  Cincinnati,  New 

steel,    '4  in.  thick,  and  the  longitudinal  seam  on  the  dome  ring  Orleans  &  Texas   Pacific  r^IIvays. 

is   welded   throughout    its   length,   on    either   side   of   the   dome  The  principal  dimensions  are  as  follows: 

opening.     The  firebox  is  built  with  vertical  side  water  legs,  and  general  data. 

the  staybolts  include  674  of  the  flexible  type.      These  latter  stay      gg^vic^ *  '''  Fmght 

the  entire  tliroat  sheet,  and  are  used  in  the  three  outside  rows  in      Fuel. Bit.   coal 

. t_      L      1      1        J        T       »i  -J         ..1  1         i    J    •       j.1.  Tractive     effort      ."il ,700     lbs. 

the  back  head.     In  the  sides  they  are  located  m  the  six  upper      Weight  in  working  order 272,940  lbs. 

horizontal  rows,  and  in  the  four  vertical  rows  at  each  end.    The      ^P!^\^  °"  drivers ^iM2S  Iw*" 

Weight    on    leaHing    truck 22,860  lbs. 

grate  is  practicallv  tiie  same  size  as  that  used  on  the  consohda-       Weight  on  trailing  truck 34.380  lbs. 

tion  engine^,  and'in   this  cotmection  the  point  has  not  been  lost  Sr  ll^Xv,ng^''"'!"  i?.^'''!"^"!'^"^ 
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^'h'^'^j  ^ase,  total 34  ft.  9  in.  f,ve    rolls.      ]nM.*rtiiijj    plugs    in    the    regular    tubes    surrounding 

Wheel  base,   engine  and  tender fi7  ft.   H   in.  1^^;,^^    ^^,^,5    ^^.,,p„    j,^,„g    ^ollcr    has    proved    good    practice. 

Weight  on  drivers  -  tractive  efforf!""?''., .-..:;,.-... vV.i.v;^:;^^^ .  .417        ,  "^'^^  superlieater  danipei-  and  rigging  should  work  freely,  and 

Total  weight  ^  tractive  effort .V; v. ...H.."..^ *..  .5.08  the  dainpcr  sliould  b(.   wide  open  when  the  tliroith-  is  open  and 

Tractive  effort  X  diam.  drivers  -^  heating  surface* ..>;,i73O.00  there  is  steam  in  the  damper  cylinder.    With  no  steam  in  damper 

lotal    heating    surface*     ^    grate    area .....;...  .83.54  ^vlinrlfr    th.>   dninner    slmnlfl    h'p   rioted 

Firebox   heating   surface   -=-   total   heating   surface*    per  cent. ......;....  .4..-.  Cylinder    tile   damper    Slioulcl    be  Closed. 

Weight  on  drivers  ^  total  heating  surface* ..,.;.,.. .4.82  1  he   safe   ending   of   boiler   flues,   when    such   action   becomes 

Total  wi-ight  H-  total  heating  surface* y^,..,^....i^i^:^^i. .61.29  necessary,   should  be  done  at  the  firebox  end  of  the  flue.     The 

j^i^j  CYLINDERS.         ,. .    \  "^   .  I  /' "i  Simple  diameter  of  the  boiler  flue  at  this  point  is  4' j  in.  outside  diame- 

Diamcter  and  stroke. ..... .... ........  .............'.*. V.'.V/-...  27  X  ter,   the   flue   having  been   swaged    down    from   it^   nominal    size 

VALVES.  to  this  figure.     The  method  of  safe  ending   should  be.  in  gen- 

nJ"£i;:; • Balanced  piston  j  principle,  the  same  as  the  usual  practice  for  the  .2  in.  or 

Diameter     14  in.  ,,    .'     ,     .f      _  „,       .  ,    ,.     ^  ^  ,     .  .    ,       „ 

WHEELS.     ■..:■.   . ,  v-v      \     .  ~A  '"•  boilcr  flues.     1  he  increased  diameter  and  size  ot  the  ilue 

Driving,    diameter    over    tires .vVv*..Vi.%V»'...*V.i'. 63    in.  will,   of   course,    require   larger   maehinerv    for   j>eriorming   this 

Driving,    thickness    of    tires 3J4    in.  oneration 

Driving  journals,   diameter   and    length 10x12  in.  ',,,,  ,  .  .       .        ^  ,  •        "lii  1       . 

Engine  truck  wheels,   diameter 33  in.  When   the   engine    is    ill    for   general   repairs   th«   superheater 

Engine   truck,   journals 6  x  12  in.  parts   should  be  carefully  cleaned,   examined   and  anv  defective 

Trailing  truck  wheels,  diameter ...,....., .42  in.  parts  repaired  or  rcplace'd.     The  ball  joints  shotdd  be  reciound 

Trailing  truck,  journals .;>»,/,......, 8x14  in.  ',..',,,      ,  ,  •      ■"  ,         •  ,,  j   ..u 

BOILER.  'v  "■:■;••;;.'  aiid  joint  should  show  a  good  continuous  bearing  all  mund  the 

Style. ... ...... Wagon    top  I)all.      With    the   flat    gasket    type   of   joint    between    header   and 

Working    pressure......... 175  lbs.  superheater  Units  the  flange  on  the  unit  sliould  come  up  parallel 

Outside  diameter  of  first  ring 76  in.  *   ,       r  r   ,        ,  1     ^   ^1  1         1  1      .  1       ^i 

Firebox,  length  and  width 107'/^  x  71^4  in.  'o  the  face  of  header  so  that  the  gasket  has  only  to  make  the 

Firebox  plates,  thickness S.  H  in.,  B.   H  in.,  C.   H  in.,  T.  Vi  in.  joint  and  does  not  have  to  take  care  of  any  angle  between  the 

Firebox   water  space    . ...  ••:•••• -^^^  ,^-  K^^\.  ^.  '.""  i  flange  and  header.    In  replacing  the  superheater  units  it  is  essen- 

I  ubcs,  number  and  outside  diameter 30 — b'A.  183 — 2'/i   in.'        ■   1    .1     .    ^1  t  11         i    j    •       J       •  r   .i       j         »      

Tubes,    length ..!..!..  ..20  ft! '  "^'  ^'^^^  they  be  properly  located  in  the  top  of  the  flue  to  pre- 

Hcating  surface,   tubes....... .......,.,...:.,, .w, 3,007  sq.  ft.  vciit  obstruction  to  the  flow  of  gases  through  the  t^ue. 

Heating   surface,   firebox , . . v,v. ; w>,-i.;. 191  sq.  ft.  j„    locating   the    Superlieater   header,    iis    face    for    superheater 

Heating   surface,   total ..i.'..iVi,..'.;; ..  .3.198  so    ft.  ■      •    •    .       V       11   1  -.i     ^1       .    1         1       ^  11   1   ..      ^1 

.Superheater    heating    surface ,..;,V.^ ....;'..:...  .837  s^.   ft  """^  JO'"^^   ^'1^"'^'   ^^^   ^^^^^^^   ""'l    t'^*-'  .^"'^'^    ^^^^^^-  P^^^allel  tO   the 

Grate    area .\.;y. .;.... 53.3  sq.  ft.  top  row  of  flues  and  at  the  correct  distance  above  them  to  in- 

P  TENDER.  sure    correct   position   of   the   superheater   unit    in    the   flue.      It 

Wheds,   diameter    .."..!!!!!!!!.'.'!.!!;!!!!!!!!!!!!*."■.■.'■■/. ^'^^^    *^'^33"tn*  should  be  firmly  supported  at  the  ends  by  header  <upports.    These 

.Tournal's,  diameter  and  length ....,;«•-.*.......  ..5'/ix  10  in.  supports  should  be  correctly  located,  after  header  ha-  been  placed 

Water    capacity ..:.;.,.; 8.000  gals!  in  its  proper  position,  and"  securely  fastened  to  the  •^hell  of  the 

capacity 14  tons  i^^ijer  before  the  superheater  units  are  put  in  place.     The  joint 

*  Equivalint  heating  surface  =  4.454  sq.  ft.  between  the  header  and  dry  pipe  should  have  a  loose  ball  point 

ring  with  the  flat  face  on  the  header  in  order  to  permit  of  free 

^^■^1^^^^;:^^^;^^^;^^  adjustment  of  the  header. 

In  storing  engines  equipped  with  superheaters,  e>pecially  where 

MAINTENANCE  AND  OPERATION  OF  LOCOMOTIVE  i'f^'^  ^"  I""^^"^'  '^  ''  essential  that  the  .superheater  be  thoroughly 

SUPERHEATER  blown  out. 


The  Locomotive  Superheater  Company  *  has  compiled  some 
very  interesting  information  concerning  the  care  and  operation 
of  the  Schmidt  superheater  wliich  is  considered  of  sufiicient 
practical   value   to  abstract  as   follows : 

The  front  end  should  be  carefully  inspected  every  month  and 
the  deflecting  plate  in  front  of  superheater  is  to  be  removed 
for  this  purpose.  The  inspection  should  cover  examination  for 
air  and  steam  leaks  in  front  end,  for  any  accumulation  of  cin- 
ders and  ashes  or  deposits  on  return  bends  in  boiler  flues.  All 
air  and  steam  leaks  should  be  stopped.  In  the  case  of  steam 
leaks  between  the  header  and  the  superheater  units,  joints  should 
be  immediately  tightened,  if  necessary  regrinding  ball  joints  or 
applying  a  new  gasket  to  flat  joints.  When  a  gasket  is  ap- 
plied the  joint  should  be  tightened  again  after  the  gasket  has 
been   under  steam   pressure   the   first   time. 

For  the  flat  joint  gaskets  we  recommend  the  metal-asbestos 
gaskets  of  the  Goetze-Gasket  and  Packing  Company,  of  New 
Brunswick,  N.  J.  Jhis  gasket  should  be  kept  in  stock  where 
used. 

The  flues  can  be  easily  inspected  from  the  front  while  a  light 
is  held  at  the  firebox  end.  At  regular  intervals  the  boiler  flues 
should  be  blown  out,  the  same  as  the  boiler  tubes  are  blown  out, 
and  thoroughly  cleaned  of  all  ashes,  cinders  and  soot.  At  the 
same  time  any  deposit  which  may  have  accumulated  on  the  re- 
turn bends  nearest  the  firebox  should  be  broken  off  and  removed. 
For  cleaning  the  flues  the  use  of  air  of  at  least  100  lbs.  pressure 
is  recommended  in  preference  to  steam  or  water.  It  should  be 
applied  through  a  one-half  inch  gas  pipe,  which  is  inserted  at 
the  back  end  of  the  flue  and  gradually  worked  forward  under 
the  superheater  unit,  blowing  the  dirt  out  of  the  front  end  of 
the  flue.  In  case  steam  is  used  instead  of  air  for  blowing  out 
the  flues  the  boiler  should  be  under  steam  pressure  to  avoid  the 
condensation  of  water  in  the  flue,  as  it  would  be  liable  to  mix 
with  the  ashes,  etc.,  and  form  a  coating  on  the  inside  of  the 
large  flues.  The  superheater  damper  should  be  open  in  all  cases 
while  cleaning  flues. 

Every  two  months  the  superheater  and  the  steam  pipes  should 
be  tested  with  warm  water  of  about  100  lbs.  pressure  to  make 
sure  that  all  joints,  etc.,  are  tight  in  front  end.  The  return 
bends  at  firebox  ends  should  be  examined  from  firebox  end  at 
this  test. 

In  setting  the  flues  the  prosscr  should  be  used  and  the  use  of 
the  prosser  in  preference  to  the  roller  is  recommended  when- 
ever possible  in  working  over  the  boiler  flues.  The  prosser  should 
have  not  less  than  twelve  sections,  and  the  rollers  not  less  than 


Hl.\cksmiths  to  Meet  in  Chicago. — The  executive  commit- 
tee of  the  International  Railroad  Master  Blacksmiths'  Associa- 
tion and  President  Hoelfle  of  the  organization  met  in  Chicago 
ill  October  and  arranged  for  the  next  convention  place.  Chicago 
was  chosen  as  place  of  meeting  and  the  Hotel  Sherman  was 
selected  as  the  oflicial  headquarters.  The  convention  is  to  be  held 
on  the  third  Tuesday  of  August,  1912.  The  new  executive  com- 
mittee is  as  follows:  J.  E.  Carrigan,  Rutland  Railway,  Rutland, 
V't.,  chairman ;  George  Hartline,  L.  S.  &  M.  S..  Collinwood,  O. ; 
Wm.  Mayer,  Michigan  Central,  Detroit,  Mich.;  J.  S.  Sullivan, 
Pennsylvania  Lines,  Columbus,  O.,  and  W.  C.  Scofield,  Illinois 
Central,  Chicago. 


"tHe  Winter  Meeting  of  the  Associatio.x  ok  Transi\)Rtation 
and  Car  Accounting  Ofticers  will  be  held  at  the  Seelbach  Hotel, 
Louisville,  Ky.,  10  a.  m.,  December  12-13,  191 1.  Reports  of  the 
following  Committees  will  be  considered :  Executive  Committee, 
Committee  on  Car  Service,  Committee  on  Oftice  Methods  and 
.\ccounting.  Committee  on  Handling  Railroad  Business  Mail, 
Committee  on  Conducting  Freight  Transportation,  Committee  on 
Conducting  Passenger  Transportation,  Committee  on  Joint  Inter- 
change and  Inspection  Bureaus. 


.\t  a  Meeting  of  the  Executive  Committee  of  the  Master 
Boiler  Makers'  Association,  held  at  the  Fort  Pitt  Hotel  in  Pitts- 
Jiurgh,  Saturdaj',  October  28th,  it  was  unanimously  decided  to 
liold  the  Sixth  Annual  Convention  of  this  Association  in  Pitts- 
burgh, Ma}  14th  to  i/th,  inclusive,  1912 — headquarters  being  at 
the  Fort  Pitt  Hotel.  George  N.  Riley,  of  the  National  Tube 
Company,  was  made  Chairman  of  the  General  Committee  of  Ar- 
rangements, and  J.  Rogers  Flaimery,  of  the  Flannery  Bolt  Com- 
pany, Secretary  and  Treasurer  of  such  Committee. 


•  30  Church   Street,   New  York. 


The  Cunard  Liner  "Aquitania"  when  completed  will  be  865 
feet  long,  exceeding  the  present  largest  steamship,  the  Olympic, 
by  12  feet  6  inches. 
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NHW  MIKAUO  TY  PE  LUCOMOTIN  ES 


SOW  r H EKNX  ItvVl L>y A V  CQ 


\\  It::  ■  •:;-.tan<,.ly;.JutTca>iiig^  trafilc  rv*quiren\eins  it"  has  boon 
f Qqnct  «ec('/safy  ■  to  ;  iiftlrcMltice '.  hvayicr  •  |>i>\v«.t  fiiVb  y[fic :  ireiKht 
service  di^t?)eS« ►utheni  Railivtiy.  lIvTototoff  ilic  ifiea\y  ireiiilit 
traJ'tij:  v>n  tlli^^^'md.  ]ia>  l>ecTi  liumHi'd  |)y  i-ngtnos  of  the  omsoh- 
(lation,  or  l>y  :iby»o  tiif  the  ten- wheel  type,  with  the  former  pre- 
doiriJivatwigVi.  ,TJic,  liirftcst  of;  the  torrtter,  as  bnilt  by  the  Baldw  in 
Lrioiin« ■!{%».•  AA'ork-.  ha\ e  i-yliit»K'r>  •_'.♦  by  30  in.,  aiul  57  incli 
driviiVJ!  w'HeelSi  >saturate<l  fiteam  at  200  pouiuls  prcsMirc  i-  eni- 
pk»ycd;  and  tlv^;t<»tfl.r  weight,  is  210.000  lbs.,  with  i88,<mx)  lbs  uii/ 
driying  wlvcels.      '  ;J-i';(, 

J  he-e  engine-,  nufirbcrcd  in  '(xhj.  "  nrst  ai>]>eared  on  tlic  road  111 
1904  ami  were  well  di>(ribined  i.>ver  the  Sy-teiii.  but  partiivilarly 
on  .the  KJi'^JtvfJIe  dtvisioir  where  they  diU^^^.V^^  w<ik  and 

fulfilled' every  reqinreiiient  up  to  a  cinpai^attvely  recent  i>ericid. 

The  dPtermiiiati'Mii,  of  M'V  "I't"''"'"'"'''   '"  "-"  ''"*^  'he  Mikad-' 


.-.ii^lil  oi  lu  ictaiii  lUc  inierchauiiealiility  ui  main  castnigs.  I  he 
a<h  pan  is  constructed  witii  a  cnntimious  slope  front  to  back, 
and  has  a  damper  at  the  back  end,  '.lirough  which  the  ashes  can 
i)e  di.scbargcd  by  a  blower  located  in  liie   front  end  of  the  pan. 

Tiio  frames  are  of  tlie  m<>st  sui)stantial  design  and  Con^truc- 
lioii.  i)otii  ni.iin  .and  rent  sections  being  vanadium  steel  castings 
■  ■t  ;inii>lc  section.  The  main  frames  are  5  ni.  wide,  and  i;ave 
a  tieiuli  of  (>' J  in.  over  the  pedestals,  while  the  -ear  sections 
are  4' j  in.  wide.  i".aoh  main  frame  is  in  one  piece  with  a  single 
frtiut  rail,  wliich  h.is  a  depth  uf  13  in.  under  ilie  c\liuuer  saddle, 
riie  ]iede<tai  liiiKler  bi>Ils  ;ire  inserted  from  below,  .ind  each  bolt 
!kis  .a  shoidder  wbieh  ta^  into  a  eount<.rb"re  in  the  lower  frame 
r.iil.  ihe  bolt  b.as  a  taper  tit  in  the  frame  and  a  straight  lit  in 
the  pcdest.'d  binder.  A  single  nut  is  used  cu  tlie  lop  and  two 
nuts  with  a  center  on  tlie  l)ottom. 

The  transverse  frame  brace>  include  deej)  f-leel  casting>  .it  the 
second  ami  third  pairs  <>t  tiriviiifj;  pedestal^.  A  similar  casting  is 
I)Iaced  under  the  front  end  of  the  tircbox,  immediately  ahead  of 
ilie    sjdice    heiweeu    the    niuiu    and    rear    frame-;,       Tiio    bottom 


\llk.\.l'«/    iVFt    LOCOMOTIVE    WITH     SUPERHEATER. 


typev  ai.,lta";V.'it)  .jyirt.  i>  merely,  in  accord  .with  iIh*;  popularity 

whiifh  f hii  i^o-iiju,  now  ATijoys  aiiidtig  a  largt'  nuinbcr  of  promi- 

neitt.  nitl!'''a>I>.  .whonrti.  in  sevend  iustaiu'v-,   it   iia»  attained   su- 

prchiaVy  vvt;r  tiie^  ,iV)«s>»H<tafjv')i^  which 

iswcil  undef3t.'"'oil^  tiratoi  JMi'TefjM-Vf  ?M^^       cai>acity  cupled  with 

the  'dijlity  to  ircl-iarie.iht^  avcra^Xe  vpoed  of  .heavy  traiiis. 

■  Ilie  new'  >rikWU»s;\^iich  have  been  recently  delivered  l»y  the 

Bald\v«v,I.'ic<int'rtfAe  Ayorbii.to'thc^^^S^^^^  fine  example 

0/  this.  type.      iTiir^y-tfirt'e  bfcoiyiotivis  were  inchid-d  in  the  con 

tf.'ict.  alid  tUcv  ,h;^Vv^.;appr<.>xi^nat<:ly  .20  per  cent,  greater  haulnii; 

caprwi'fy' ihaiTSjii^SjAHVir^nlw^^^^  exert      driven  i»y  the  WaNchaert   iiii'iii.n.     In  the  present  case  the  link 

k  !••     :;         •hV'ri-'.vrf- ■J^'^7^**>■.^^•v••^^^^^  •''"'    reverse    -.haft    lie.-irmgs    -.tw    -upp'irted    on    tlie    guide    yoke: 

lUg  u  i;.  rl-.:tJao^  ,h'rtfo  iM  adhesioul^^^^^^  riiose  I'Hbmotivcv  n->       .md  i!u- reverse  ?>!i;ift  has  a  d'>unvv;irdly  cxterKJed  arm.  t«'  which 

KiuWr  --i-Vm  H"tM*rd   <it';,ini;.a'J:  .a 'pressure^  o  the    super        liu     reach    rod    i-    attached.      i-".\ten-ion    rnd<    are    used    on    the 

■-ch.midt  !%•  Wa4vi\   !]re-tHbe  tvpi .   with  .M      v.dves  and  pistons. 
i^^iil)l^  -of ; rv  d< 'itbK' ..loop ; 0^^^^^^  liu-  teiphr  is  built,  in  .tccrdaiice  with   .*^.>ullleru   Ky.  practice. 

.'iiid   has   a    fr.imo   composid   of    i-'   in.   >teel  chaiuicls   with   oak 
i)umper<.     Ihe  tank  carries  {^,<xk)  g.ilb»ns-f»it   water  and   r4  tons 


fiame.ntil>  art'  braceil  in~t  back  '>i  the  first  driving  pedcsials; 
while  the  .ijuido  yoki .  which  i^  i>i  cast  ^tecl.  constitutes  .-i  strong 
tr;in-vcr-e  hrace,  with  biariiigs  _»4' i  in.  long  on  each  frriiue. 
ihe  re.ir  liinnper  .coiisjiits  of  tw'i  in  in.  channels  placed  back 
ii.  iiack.  Ihe  spring  rig«ing  call-  f<>r  iio  special  conimcnt,  otber 
than  ;lie  novelty  i>f  the  equalizer  of  the  trailer  being  guided 
111  .1  pedestal  in  the  re;ir  frame.  »ection.  Ihe  trailer  is  of  the 
lliMi'_:e-  lyiii-.  which  lias  lu  t  n  extensively  u-ed  i>n  rear  tiuck 
luC'inolives  liuilt  at  the  i'laldwin  Works.  .-.■.,-..  *  .  <- 
Ihe    ste.am    distrilinti"ii    i>    e<introll»<l    hy    14  :m.   pistoir  ■  valvds. 


cleiiiei'i-'. 

in' ili^iin<-,tv ! .  ,  ,      -  ._'.-".^y{'<  ■:■■:..:[',--'"■:    ._■,■,'■'■■';'■'.'■  .-.-^  ..  ■■;.•.: 

The  l^^'ilt't  n4ed,:iiv;jjii-vjli^i>'ii'h^^  in  tlu 

nivi'il  tvLtiiC-.di.Hpietvr:  being  j'ifV  inche-  at  the   front 

end.' ..'uid  ,.>i.v  u;cUeS:  .hi  the"  iLipio'  riiig.  The  . donk-  is  of  prcs.sod 
sfect;  •'4-.it..i;'thit;k.'  and'  the .  K>ngitndinal  seam  <.>it  tiTO  dome  ring 
i-  \yeldV*i:.'t!;ri'Hg!,  •  -  letigth,  on  either  4Hle  of  the  «'lomc 
opevthiiT  :  Tlie-  tircbox  ts-biiilt.  w ith  v.crttcar  side  water  legs,  and 
the  s,'tarl"/It-  hichidv/iir4  «•'  th*'  flexible  tyi»e.  I  he^t*  latter  slay 
Hie  entire  '^r' a'*' ^fiecH?.ai!.d.are^i^^  in  the  three  oritsidi*  rows  in 
til       .  i  I  .the.  si(ie$.  thoy  are  Meat<»!:  ill  the  -i\  tipper 

ho-rr/'  i  i.ii  r'.vv  s.  .lud  .in,  the.  f<;mr  vertical  rows  at  each  end.  The 
.uratj;  !-;•■■•''<  the- ^^anle  .sizt:  as  that  ti-e<l-'in  ihe  con-oliihi- 
tion  f  lu  thi^  'c«ViifieciToti  the;p<>iiit  ba*  nr<t Vh^^        lo>>t 


"f    ci>:\\.      Similar    l<jcomQtives   acC   being   built    for    (he    ?\lobJte 
.ind  (>liic>,  tl;e  Virginia  &  S"iithw«'st.'ni.  .ind  iIh   ("inciimati.  Xew 
Orleans  &   Texa-    l\icilic   r-'ij.'ays. 
The  principal  dinionsions  are  as  follows  : 


I .  I   \  I   !•:  M ,     1  >  \  .   ■ 

(i.llii;!- 

."'iTvic' 

Tucl. 

Tractive     ctTo!  t      

VViiiiht    in    wmkiiii!    m^i 

\V.  iulit    on    rii  ivci-.  ........ 

W-  ii,'Iu    on    1.  .uliin;    truck. 

W'l  iulit    f>n    li.iiliiiL; '  truck 

Wiii.'Iit   of  I  nijiiii-  ;iiul  liiii>liT  in   \\ iufciUK  orjliT. .  . , 
\\  hi  1  I    Ii.T-c.    i\:\\  in-,;. .  . 


I    ft.  «f^  lit 

Freight 

.  .  .  .  r.it.  coal 
,...'il.7iiii  ll)>. 
,  .'.'T-.'.OtO  lliS. 

.•JlA.Tilfl   lt)S. 

.  .--•?. SCO   lbs. 

.  ..-U.iisO  Ib.s. 
, .  l-.'o.ooo  lbs. 
:.\r>  ft.  r>  in. 
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MAINTENANCK  AND  OPERATION  OF  I.OCOMOTIVH 

SUPERHEATER 

I  Ikv  JtotXHtiolivo   Sitpcrhfat<?r  (Joinpaiiy. ♦   has  .winpncd  >ome. 
very   irtteTistnie   iiifoniiati')ii  conCfrtiifip  the  care  atid  operation 
of   tlic    Schmidt    .■.iiptrluater    which    is  .cou.sidtjirecl  of  .siiriieicnt 
jiractii-al  vahtc  t<i  abstract  as   f<>llo\vs>-v      ;  V    .  ^'■   V'    ;:■:;;"  S 

I  Ik    in  ml   end   -honld  he.  carcftill^yinsjiectcitj  every  iiJOiith  aiid 

the  detkrtiiig  ])l.iie  in  I'nuU  of  stiiu'rhcater  is  to  he  ri'inovcd 
for  this  |>itr|)c>se.  I  lie  iiis])eetiou  slmuhl  cover  cx«iniii;ili<«ii  tor 
air  and  ste:m)  leaks  in  front  end.  for  any  accuniulatiou' <4f  cili.'. . 
ders  and  allies  or  deposits  on  reUtrii  licnds  in  boile-r  llucs.  AH  ■ 
air  aii«l>teani  leaks  shmdd  be  stopped.  lii  the  ciise  of  steam 
leaks  between  the  header  and  tlie  sui)erite;iter  utiits,  johits  shonld 
be  ininiediateiy  tifiliti-ned,  if  iiecessary  reoriiKhiiy  hall  joints  or 
apijlyin;;  a  new  uasket  to  llat  joints.  When  a  ;.;asket  is  ap- 
plie(l  the  joint  should  he  tiiihteiieil  aj^aiti  after  the  .uasket  has 
been   utider   steam   pressure   the  lirst   time.        ;;,•:;./•.:-/ 

For  the   llat   joint   lijiskets   we   recotiinieiid   the-  metat-a«best6s  ; 
gaskets   of   the   Goetze-tiasket   and    Packing   Company,   of    Xew-; 
nruii>wick»\N/  J.  .This  gasket    should   be   kept  in   stock   where 
used.  "'-.y'"''"  -'■-.'':"' •-'  :■:■-;     ;    .-   "v- -.. 

The  lines  can  he  easily  itis|iected    fre.m  the  front   while  a  hiiht 
IS  held  at  the  lirebo.x  end-     .\1   regtilar  iiilcrvals  th.-  boiler  tliies 
sittuld  be  blown  out,  tlic  same  as  the  boiler  tulles  are  blowir  oiit, 
and   tliorottjihly   eleaiu-d   of  all   ashes,   citiders   and    ?oot.     At   the  ■ 
same  time  atiy  deposit  which  may  have  aevumulatod  ou  tiie  rc-- 
ttirn  betids  tiearest  the  tirebox  sliould  be  broken  otY  and  remove<l. 
I'or  cleatiing  the   lines  the  ttse  t)f  air  of  at  least   lOO  lbs.  pressure 
is   rec'otinnended   in   preference  to   steatii  or  water.     It   should  lie  ; 
ai>i)Iicd   ihrem.tjh   .i   one-half    inch   i;as  pipe,   wiiich   is   inserted   at 
the  back   tiitl  eif  the   fltie  ;itid  liradnally   worked   forward   under 
the    superheater   itnit,   blowini;   the   dirt    out   of  the    front   etid   of  . 
the  fltic.     In  case   ste;im  is  used  iiisteail  of  air   for  blow intt  out. 
the  lines  the  boiler  should  be  under  steam  i)reSsure  to  a\oid  the 
eondeiisatioii  of  w.iter   in   the  ihte.  as  it  wonhl  he  liable  to  iniN 
with   the  ashes,  eic.  .iiid    form  a  coatiiig  on  the  inside  of  the 
l:irj.'e  titles.      jlu'  ^ttpetlie.itef  drittrper  sh^nild  1h?  opeh  ill  aH'.cS.Sit^s 
while   cleattitiii   lines.  '•.'/'         ,   '-j:-^ 

|-!\ery  two  tnonths  liie  superheater  and  the  stt'am  piites  slmitld 
be  tested  with  uann  w.iter  of  ;iboitt  loo  lbs.  pres-ttrc  to  tnake 
sure  that  ;tll  joitits.  etc.,  are  ti.uht  in  front  en<l.  The  return 
bends  at   lirelio.v  ends  should  he  examined  froiai   (irel>ox,  end  at 

this  tejtt..';^::'-  y.,;;,,;":;',  -.'     ■■■■  \r'-  ■{--;-"■ -'■■•'-S:^."''';-'-'-'^^         •.^^'.:' 

In  sett uiii  the  jlttes  the  prossi-r  shoutil  1k^ Used  .it.d  Ihe  lise  of 
the  jiro>scr  iti  preferetice  to  the  roller  i«  recotnnienek<l  when- 
ever possible  in  weirkitii.;  i^\er  the  boiler  Hues.  The  prosser  should 
have  ivot  less  than  twelve  sections.  ,nid  the  rp.Uers  not  .less  than  ; 


Jiye    rolls.  ,     Iji^erijii;:    phtjis    in    the    re.ynlar    ui'w-    mii re-iinuiiig 
-boiler   iJtteSwlu  11   tising    roller  ha>  prt>\ed  i:f«'dpr,\CMGe.  •■ 

The  stiiierhvater  damper  ami  riiii'ini;  ^lHdtTd:A.v»jrk. freely. "and 

.the  clamper  sboiTbl  be ,  \\i<l:e  vH>vii  \\i;en.  ihe  ihf'  tt^i  ;s  i'^viy  valid 
there  is  Mcatn  hi  the  (laiiiper  cvlittder.    jVVJCh  r  l.uvrper 

:  cyliiKlet  the  :d;in)ptr  >-hotildlK' closed,  T;:;' 

.  'rUe  safe  en.hn)!  v>f  boiler  tines,  .'wchen  .>itt\H'  .>»**t.i>--!ii  •Jx'tf'^rocS 
iivcessary;  shoithl  be  done  at  the  hr«.i>ox  'eH«r  <  ;f    '       *      :   Tlve 

.<Hatnete-r  of;  tbv   iM.il^r  thie  at  this:  poiiu  is  4',  ijj-.  lixnwc- 

ter,  the  line  havinj,;  Jiecn  s\\ atsed  thnvn  front  -ij -  tii •tuinal  size 
to;  thi>  njjrure,  i'hc  jneth6d;  of  > safe  ^i^tuiiit}" •■-!:■  r'l  '  ''.,  ic  i;en- 
eral  prjncijde.  the   saitie  a>';,ti»i;   ijsiial;4>r:ictiv-  r 

i^zj  ii^!l>oiler  fltteS;     i'he  inm'a;5ed  diant^  -;  <      .   ■_•■'-■  liue 

:  wiil, :  of   cotir'-e.    rotjuire  lafM'r  '  iii:iehi,nery  :le>r  -xn'r  'r'-rniinc    this 
•  ^operation.  :-v^^  :.    ■ .  '^vv-  :  '^"v.■■^J■■"  ■ -r  i;'■-''"^■■"V^ 

.      \\nif-iv  the"  eti^iiic    is  "in.- ft^^  ■: 

^pat^tS  shotikirbe    earefully  r^eatwd,   vvJiutjtJcA  and   shiv   iK  f e^iv€ 

.parts  .Tiej*aire<lVM- ;re|daeed;j:;liyie;l»aHJ^  <i^.,i.    '..■    •.  -  ..nnd 

.'fiMi  joiHt  >hould  sh*HiY  a  ji;f»od •  c<)lntii»iioit-  •   - 

ball.      With    ihv    llat    •r:.!Aet..iA^ie:  ;..f.  juint.  i.jt! vv^  :     and 

superheater  "tin  its  tlii'lki'iiiie  <'-»tVthe'  mi.it  >lnM"(14.C'  'Kn-rdlel 

tti  the   face  lif  luacle-i^  so  thai;ilte  .liJisket   Iva--  ""iK    ;  •    o 

joi'til  ami  «l<ie^:  iif>t  have.KV.  1;tk.}-.  e'^ire.  (r^  arty  .(nijlv   i    :         .    ■;  e 

.  llanijesand  header;  ,  In  tepkicitJfi  :the  sH]H^r!!ei^teT  ;titril»  rl  is  vVseli* 
iial.that,  they  be  ly-opirh'  located  til  .the  top  ^f  jh-- -t!'-     •      ■^■'■r- 

: '^eni  obsfi-ticiiotj  lo  the'  flow  of  giises  ihi^>tiu]t;the:  t'lU 

■  It}  loe.itinii  tbe  ^iiperl 'eater  1tea<Ur,'  ie^  iaVv'.j'"r  sriH  r^uater 
tttiit  |oints  shouM  l>e  -titi.'ire  ..w  ilh  tlu-.  inlnv  s-feei't;  p:'.ra!Kl  -to  the 
top  r!f»AV  < ef  flues  imVl-  iii  the  iroVrx-ct   (HstaiTcc  rtlH-v »■  ^hcjn  to  iti- 

.  sttf e  correct   position   of   the;  superlie-ater  'ttifit'  jjt  ;Uie   dtt^e  .;  It 

.-ihould  he  iiriiily  svmportvd  at  the  ends  by  header  ^tMH^orl*.  These 
-tipports  slmuhi  be  correctly  loe-ated.  afur  heaiUT-i^i'-  lUen  ^<laced 
in  its  proper  poviii,,ii.  and  securely  fastcne^d  to"  tlv. '  Jielj  of  the 
iioiler  before  the  -nptrlKatcrtitvits  .ire  ymt  in  )iiace  .The  joint 
between  iholioader  and  dry  pipe  8h'!iil<l  ii;avc<t1o..yi  b.iH  point 
rin<r  with  the  flat  face  if^tv  tlie  header'  in  :order  Xf*  pi+tffit  of  :fTC!e, 
cidjustmeJit  1  if  the  iiertdcr  .  '■'•-:  -;' ■  ■  ,•'  "  '  '  -  ; 
In  stoi'iny  en.uines  e'iu'ipp*?d-vvitVi  SHperheateriij; e-iA^ciany  uhere 
lialde  to  frce-^c;  iti-  tsscfflial  ttiat  thes'aperti'^a^^  Thort'Ughly 

lijo-wn  out.    ;'■-:;  v."  .;..;■■;■.,:'   •■■"■  '■     '' '- "     ■' 


111,  \eiv>.Mti  US  t'i.'  Mj:i;i  ia  'Cii-ie.V(,o. — -Ihe  exeeUiU'  c  iniuii 
tee  of  the  lnternatii.<ital  Railroad  blaster  IJlackstJUilis'  ,\i-*<>cia- 
ti  .n  ;;iid  I'residetit  lloettie  ^bS  tlie  Qi^atliza^ 
iji  UctuljK-r  and  ai'raiJjjed;  for  the  next  convcntioii  plac^.  iCllica^p 
Wits  clu>seii  as  place  <'f meeting  and  the  Hotel  ShefinaiT'  was 
selected  ;is  tlitv  ol'lieial  head«^«at;tyrv;  The  ft^nvciUieav  istu  be  held 
1(1,1. the  .third  1  uesda>'  »•!  Atlga^l>;i9i.2^^  'Hie:  iitsv  v^etume  <oik- 
uiittee  is  as  f < 'll"  >w - ;  j;  K'  C-arriuan.  Knflaud  Rhilw av.  Rullynd, 
Vt..  chairinim ;  <.»eorge  llartliiie.  1-.  S,  A  .M.  S.^  x< •lUimood,  O. ; 
AVin.   M^iyerj;  Alichji^inv  CeiHral,  i)ciroit,   Xlicli,^^^  Sxdlrvaii, 

iVinis.x  fvaijui  Jiincsv  Colinnlnis,  tj.,-  aiujL  W.  G.  Ji*>Alk1d;.-Iilinb^t 


and;  Car;  Acconnting  Otilicers  will  i»e  lic|d  ^it  tUe:;Seelkich  Hotd^* 
l^ouisville,  Ky.»  lo  A.  -M.,  1  Hc"«;iiil>er  «?-iJ;  101 1..   Repitrift  ot  the 

f(»l1o\viii}i  ConitiVtttiTS  will  be  coitsidered :  J£x<xninve  0»ihTnittee, 
Conimitlee  OH  C;ir  Si-'rviee,  I'oimnittee  oil.  CJfilice  \leih..«3s  and 
Accoinitinjr,  i;<  miiiiittiT  mi  Jlandli  115;  Railroad  iUt>iiies*  Al ai?, 
Conniiittee  on  \:'onductini:  i'rri|ihr  'rr.in>portation.  Cointnitlet  on 
Uouductinji:  Pa^sciiiier  rransportatiir'n,  C.omnuttee  '■'>  Lin-  Im,  r. 
ClianRe  and  Inspectioii  Ikireau?. 


K(>ilei^  ^lakers'; .V%se>ciati< ihMn;hl  iit  Uie^'i^oi-t  Pftt Hotei  it;  Pittft- 
litiriih.  Saturday;  t icjolief  -'{^th,  it  w;isuiia«ijilOiisly  decided  to 
iie>l<I  the;  Sixth-  .\nijual  0:'n\eiitii>ti  of  this  .\ss<.«CKitioii  iiv  ;PittS- 
btir^Vk rilay;- ;i:j[(h  !■(>;  ifiliV  indijslve,  iiy»;^^hea«l^ti:ir!er  fjeji^  at 
the  Fort-  Pit t  -^lotol: ;  Xieorjte;  X^^^  of  the   >vatioiial  Tifbe 

;  Coni]uinyv'";iS  tviaile  Ch-'fTrinruiof  tile  G^^^  of  .\r^ 

ranitt'i"*'"^?'.  -W'^  J-  '^'"'^•^•"^  1'"lannery ,  of  the  i'lainitry  Bolt  Coni- 
P^iiiy,  Secretary  i«^^^^  such  Cotnriwte^e. 


30  rjiurch  Sirert,  Xew:^Y«»rk. 


;.;: ■;  Tbe  Ct-ic^***^  Li VER:  '•  AstStTAxtA''>;lien  cOtnpieied  will  be  865 
feet  lontr,  exceeihnj?  tli^  present  largest  steainship,  the  Olympic, 
l>y;  12  feet  6  inches,    .,; 
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ANNOUNCEMENT 


The  America.v  Engineer  .and  R.mlroad  Journal  lias  been 
purchasccl  by  the  piiblisIuT  of  tlie  Raihcay  Age  Gazette  and  will 
be  continued  as  an  independent  publication.  It  is  believed  that 
by  this  change  in  management  the  paper  will  be  greatly  strength- 
ened in  many  important  particulars  and  be  able  to  accomplish 
its  purpose  in  a  more  effective  manner. 


Beginning  with  the  January  issue,  there  will  be  included  in 
these  pages  the  Shop  Section  of  the  Railzc'ay  Age  Gazette,  which 
has  heretofore  formed  part  of  the  first  issue  in  each  month  of 
that  journal.  This  department  will  be  appreciated  by  our  read- 
ers and,  taken  in  connection  with  other  improvements,  will  un- 
doubtedly meet  with  the  hearty  approval  of  both  subscribers  and 
advertisers. 

The  Raiiz>.-ay  Age  Gasette,  through  its  Shop  Section,  has  done 
much  to  advance  economy  and  efficiency  in  railway  shop  practice. 
By  transferring  this  work  to  The  American  Engineer  it  will 
be  free  to  devote  more  space  to  otiier  important  problems  which 
are  not  only  of  vital  interest  to  mechanical  department  officers, 
but  also  to  those  concerned  in  financing  and  operating  railways. 
While  this  will  make  it  necessary  for  most  of  the  mechanical 
department  officers  to  take  both  papers  to  keep  abreast  of  the 
times,  there  is  no  doubt  but  what  they  will  be  amply  repaid. 


ECONOMY  VS.  CAPACITY 


Much  is  heard  about  this  device  saving  lo  per  cent.,  that  one 
14  per  cent,  and  the  other  30  per  cent,  in  fuel,  cost  of  repairs, 
etc.,  and  accurate  tests  are  produced  to  show  the  validity  of  the 
claims.  There  is  no  doubt  but  what  these  results  are  correct  and 
reliable,  but  is  tiiis  saving  in  fuel  or  repairs  the  vital  feature 
which  will  determine  the  use  of  the  different  appliances  or  ae- 
signs?  it  is  the  desire  of  a  railway  company  to  transport  loaded 
cars  from  one  point  to  another  at  the  lowest  cost  per  ton-mile 
consistent  with  good  service.  It  is  well  known  that  this  in  most 
cases  can  be  attained  best  by  the  heaviest  trains  operated  at  a 
fair  speed,  and  while  no  one  has  any  objections  to  saving  5  tons 
of  coal  per  trip,  the  general  balance  sheet  will  be  improved 
more  by  iiauling  5  extra  cars  per  trip. 

While,  of  course,  there  are  some  locomotives  operating  below 
!0O  per  cent,  capacity,  which  will  not  show  results  in  this  way, 
they  are  probably  too  few  to  be  worthy  of  consideration  and  in 
most  cases  the  capacity  is  so  frequently  exceeded  that  the  item 
of  over-time  becomes  serious.  What  is  really  wanted  by  rail- 
ways from  new  locomotive  designs,  superheaters,  brick  arches, 
stokers,  etc.,  is  more  ton-miles  per  hour  over  the  division,  more 
cars  hauled  at  the  same  speed  or  the  usual  train  hauled  at  a 
Iiighcr  speed,  and  the  value  of  these  improvements  to  a  railway 
company  in  a  great  majority  of  cases  lies  in  their  qualities  as 
capacity  increases  and  not  as  fuel  savers.  It  is  not  that  so  many 
less  tons  of  coal  are  burned,  but  that  so  many  more  cars  are 
liauled  per  ton  that  counts. 

In  tlie  tests  on  the  New  York  Central  Lines,  which  are  given 
m  tliis  issue,  very  gratifying  economies  are  shown  by  the  Mal- 
lets over  the  consolidations,  and  while  these  are  very  pleasing, 
the  fact  that  1,400  cars  can  be  transported  over  the  division  in 
24  hours  where  previously  1,000  cars  was  the  maximum,  is  the 
one  that  dictated  the  adoption  of  this  type  of  locomotive. 

In  this  connection  the  recent  experience  of  a  certain  railway 
is  interesting  and  instructive.  The  company  applied  to  some 
of  its  locomotives  a  device  which  from  thoroughly  reliable  trials 
on  other  roads  could  be  expected  to  give  an  economy  or  in- 
creased capacity  of  about  10  per  cent.  After  thoroughly  prac- 
tical road  tests  covering  a  considerable  period  it  was  reported 
that  the  device  showed  an  economy  of  35  per  cent,  in  coal  con- 
srmption  under  the  same  conditions  as  other  locomotives  not  so 
equipped.  Unquestionable  figures  were  presented  by  the  com- 
pany's local  officials  verifying  these  results. 

This  was  so  surprising  that  a  detailed  investigation  was  made 
by  those  interested  and  it  was  found  that  while  the  device  in 
itself  was  giving  about  the  expected  economy,  the  remaining  25 
per  cent,  was  obtained  by  simple  changes  in  the  arrangement 
and  adjustment  of  the  locomotive  which  has  been  recommended 
liy  the  expert  applying  the  device. 

This  is  by  no  means  an  unusual  occurrence  and  explains  to 
some  extent  why  some  appliances  do  not  give  as  good  results  on 
some  roads  as  on  others  where  conditions  seem  to  be  very  simi- 
lar.     Beyond    doubt    there    are    many    locomotives    now    in    use 
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which  are  burning  from  15  to  25  per  cent,  more  fuel  than  is 
necessary  for  the  work  they  do  or  are  doing  from  25  to  30  per 
cent,  less  work  than  they  are  capable  of. 

How  many  master  mechanics  are  sure  that  there  is  a  suf- 
ficient air  opening  into  the  ash  pan  of  their  locomotives?  How 
many  know  that  the  most  economical  relation  of  valve  setting 
and  size  of  exhaust  nozzle  are  being  used?  How  many  have 
experimented  to  find  the  best  design  of  grate  bars  for  the  par- 
ticular prwcr  on  their  division?  How  many  are  sure  they  have 
the  best  relation  of  stack  and  size  and  shape  of  exhaust  nozzle? 

These  things  and  many  other  similar  comparatively  simple 
changes  will  make  a  great  difference  in  the  capacity  of  the  loco- 
motive and  it  should  not  be  left  for  the  experts  of  the  supply 
companies  to  inform  the  motive  power  man  on  his  own  business. 


THE  PHILOSOPHY  OF  ENGINE  FAILURES 


A  recent  paper  read  before  the  Northern  Railway  Club, 
which  is  brictly  reviewed  elsewhere  in  this  issue,  infuses  new  life 
in  the  old  question  of  engine  failures,  the  bugbear  of  motive 
power  departments  generally,  and  the  true  worm  which  never 
dies.  Nothing  of  particular  value  was  evolved  from  this  discus- 
sion, because  it  proceeded  in  accordance  with  the  conventional 
lines  whereupon  each  of  the  several  departments  cast  its  blame 
elsewhere  while  individually  excusing  themselves.  The  entire 
proposition  simply  resolves  into  a  confirmation  of  what  all  of  us 
with  actual  experience  have  known  long  ago,  that  the  general 
plan  employed  in  dealing  with  this  objectional  but  none  the  less 
inseparable  feature  of  railroad  operation  is  unquestionably  unfair, 
and  with  the  mechanical  department  always  in  the  star  role  as  the 
scapegoat. 

This  latter  statement  is  not  intended  to  imply  that  this  depart- 
ment is  intentionally  placed  in  this  position  by  its  more  influential 
collaborator  in  the  general  scheme,  or,  in  other  words,  that  of 
transportation  or  operating,  but  adherence  to  time-honored  proce- 
dure naturally  brings  this  about.  When  a  mishap  does  occur  in 
connection  witli  the  locomotive  while  on  the  road  it  is  not  re- 
ported by  the  engineer  to  the  master  mechanic,  but  by  the  con- 
ductor to  the  superintendent  or  train  despatches  In  a  great 
number  of  mstances  the  conductor  endeavors  to  obtain  the  real 
facts,  but  in  many  others  he  fails  to  do  so,  either  through  lack 
of  the  energy  required  to  walk  up  to  the  head  end  of  the  train, 
or  through  a  lack  of  realization  of  what  the  importance  of  a  true 
report  tneans  to  the  motive  power  department,  which  will  eventu- 
ally receive  it  via  that  of  the  operating. 

In  consequence  the  reports  which  appear  on  the  daily  engirte 
failure  sheet  sent  by  the  superintendent  to  the  master  mechanic 
such  information  is  often  entirely  misleading,  and  results  in  pro- 
longed correspondence  over  an  incident  which  may  have  never 
occurred,  or,  if  it  did,  nothing  in  extent  or  gravity  to  that  given 
the  dispatcher. 

The  manifest  unfairness  of  the  procedure  as  ordinarily  em- 
ployed may  be  attested  to  through  the  following  instance :  A 
passenger  train  was  delayed  at  a  certain  point  by  what  was  noth- 
ing more  than  a  slow  working  train  crew.  In  the  meantime  the 
engineer,  who  had  observed  before  leaving  the  initial  point  of  the 
run  that  a  pipe  clamp  was  loose  under  the  running  board,  con- 
cli^ded  that  it  might  be  to  the  point,  in  view  that  there  was  noth- 
ing else  to  do  but  wait  on  the  conductor,  to  tighten  it  up.  About 
the  time,  however,  that  he  put  his  wrench  on  the  nut  the  train 
crew  had  completed  their  work  and  were  ready  to  start,  but  the 
conductor,  observing  the  engineer  to  be  at  this  tinkering,  and 
knowing  himself  to  be  four  minutes  late  through  his  own  slow 
work,  delayed  giving  the  starting  signal  until  the  engineer  had 
leisurely  completed  repairs  which  might  as  well  have  been  entirely 
omitted  as  not.  ".,  ,..-.■ 

In  consequence  the  conductor  wired,  "Delayed  sTx  minutes 
account  of  engineer  working  on  engine,"  and  thus  it  so  appeared 
on  the  engine  failure  sheet  the  next  day.  The  fact  that  the 
engineer  took  occasion  at  that  particular  time  to  repair  a  trifling 


defect  placed  the  conductor  in  a  position  to  ascribe  the  entire 
delay  thereto,  and  naturally,  knowing  himself  to  be  at  fault,  was 
quick  to  take  advantage  of  it. 

In  the  subsequent  explanation  which  the  master  mechanic  was, 
of  course,  called  upon  to  make,  he  could  not  dispute  that  the 
clamp  was  tightened,  and  he  was  not  in  a  position  to  go  into  suffi- 
cient detail  to  demonstrate  that  it  was  practically  unnecessary 
work.  Hence  an  engine  failure  was  recorded  against  his  division, 
and  incidentally  a  black  mark  against  the  entire  motive  power  de- 
partment. ;v\, ,.'.;,.  '/".-■;■.,■■■,•*>.■: ';^':.■'■■; ■■:.■;■■■  -  '':■"".;'■ 

This  is  a  true  incident,  and  every  master  mechanic  in  railroad 
service  can  recall  its  counterpart.  They  know  that  it  is  wrong ; 
that  the  conductor's  statement  is  untrue,  but  being  so  heavily 
harassed  with  other  matters,  they  are  unable  to  devote  the  neces- 
sary time  to  a  full  investigation  which  would  develop  the  real 
facts  and  expose  the  prevarication. 

A  well-remembered  incident  in  connection  with  such  misinfor- 
mation occurred  recently  on  a  prominent  New  England  railroad, 
which,  as  further  illustrative,  is  worth  repetition.  This  was  at  a 
point  where  a  fast  express  train  was  scheduled  to  stop  five  minutes 
for  water  and  to  permit  a  dining  car  to-be  removed.  Water  was 
taken  in  three  minutes,  and  so  far  as  the  engineer  was  con- 
cerned, he  was  ready  to  go.  The  diner  was  detached  within  its 
stipulated  time,  and  the  start  might  have  been  made  on  time 
had  it  not  been  for  the  fact  that  the  conductor,  not  expecting 
such  celerity  of  movement,  failed  to  keep  up  his  own  end  and  was 
not  in  a  position  to  pull  out. 

At  this  unfortunate  psychological  moment,  for  the  master 
mechanic  and  motive  power  department  the  engineer  was  ob- 
served up  front  giving  a  parting  twist  to  a  main  pin  grease  plug. 
On  observing  the  signal  the  runner  jumped  immediately  into  the 
cab  and  started,  as  he  could  have  done  three  minutes  before  had 
the  conductor  been  ready,  but  the  latter  nevertheless  explained 
the  delay  by  "waiting  on  the  engineer." 

Of  course,  the  engineer  indignantly  explained  to  the  master 
mechanic  the  error  of  the  report  and  the  manifest  subterfuge  of 
the  conductor,  but,  on  this  road  at  least,  without  avail  in  eradicat- 
ing the  supposed  engine  failure  from  the  sheet. 

In  addition  to  the  above  mentioned  common  instances  of  where 
the  motive  power  department  gets  the  worst  of  it  may  be  cited 
what  frequently  transpires  on  freight  trains;  that  is,  when  an 
actual  engine  failure  does  occur  at  a  point  where  considerable 
work  is  to  be  done,  all  of  the  delay  is  assigned  to  the  engine. 
To  illustrate,  an  engine  lost  a  rod  key  and  ten  minutes  was  spent 
by  the  engineer  in  trimming  up  a  piece  of  wood  to  drive  into 
the  slot  in  lieu  thereof.  In  the  meantime,  however,  considerable 
bungling  had  resulted  on  the  caboose  end  of  the  train  in  spotting 
some  cars  on  a  wrong  siding,  making  it  necessary  to  extricate 
them  therefrom  to  the  position  designated  on  the  way  bills. 
This  resulted  in  a  total  delay  of  forty  minutes,  of  which  ten 
should  have  been  charged  to  the  engine  and  thirty  to  the  train 
crew,  but  of  course  the  master  mechanic  read  next  morning  that 
train  so  and  so  had  been  detained  at  X  forty  minutes  by  "engineer 
working  on  engine.**  ^";-': 

It  is  absolutely  necessary  that  railroads  follow  the  question  of 
engine  failures  with  the  regard  which  they  do.  Practically  all 
have  agreed  that  even  a  delay  of  but  two  minutes  to  a  fast  train 
must  be  explained,  and  this  is  essentially  right  through  the  moral 
effect  produced.  It  needs  little  consideration  to  decide  how 
quickly  discipline  would  become  relaxed  and  efficiency  impaired 
without  this  eternal  prodding,  but  it  is  particularly  unfortunate, 
as  has  been  before  shown,  that  the  reports  are  too  often  mis- 
leading. 

Engines  fail,  and  will  fail,  as  long  as  the  scheme  of  steam 
railroading  exists,  and  only  eternal  vigilance  will  hold  them  to 
the  minimum,  but  the  burden  of  censure  following  such  is  not 
evenly  distributed.  In  the  main  it  should  rest  upon  the  motive 
power  end  of  it,  but  the  latter  should  have  the  benefit  of  all 
possible  doubt.  There  should  absolutely  be  a  check  on  all  con- 
ductor's reports,  and  it  will  be  found  that  the  inauguration  of  a 
plan  to  accomplish  this  will  relieve  much  of  the  friction  which  it 
cannot  be  denied  exists  between  the  office  of  master  mechanic 
and  that  of  division  superintendent  arising  from  these  errors. 
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With  the  possible  exception  of  the  draft  gear  and  its  attach- 
ments, there  is  prol)ably  no  one  part  of  the  box  car  that  is  a 
source  of  so  much  trouble  and  expense  as  the  roof.  'Ihe  con- 
ditions to  be  met  by  the  roof  on  a  box  car,  particularly  on  one  of 
all-wood  construction  that  has  been  in  service  some  time,  are 
very  difficult  and  many  (liittrcnt  schemes  have  been  proposed  to 
meet  them.  Some  of  these  have  proven  to  be  very  succssful 
under  ordii'iarv  conditions,   and   f>tht;rs.  while   seeminjj  to  be   ca- 


This  roof  is  being  furnished  in  two  designs,  one  comprising 
the  whole  roof,  including  purlines,  carlines,  ridge  pole,  running 
board  and  all  attachments,  which  is  called  the  all-steel  type,  and 
the  other,  called  the  outside  type,  is  arranged  for  application 
over  the  present  roof,  which  may  have  any  style  or  arrange- 
ment of  members.  An  essential  feature  in  both  designs  is  that 
the  running  board  and  all  weight  coming  upon  it  are  supported 
entirely  and  directly  from  the  carlines.  This  construction  is  ar- 
ranged to  fulfil  every  requirement  of  the  new  safety  appliance 
law. 


I.NTF.RIOR    OF    CAR    FITTEO    WITH     THE    .ALL-STEEI.    TYPE    OF    FR.VNKLIN    FLEXIBLE    R(X)F. 


pable  of  fulfilling  the  conditions,  iiave  not  satisfactorily  stood 
the  test  of  practice.  Perfect  Hexibility  in  all  directions  is  an 
absolute  requisite  of  a  successful  box  car  roof,  but  combined 
with  this,  it  must  also  possess  great  dura])ility,  be  capalile  of  suc- 
cessfully withstandmg  mechanical  injury  and  cnnv  within  rea- 
sonable limits  as  to  weight  and  cost. 

A  new  type  of  roof,  which  it  is  believed  fulfils  all  of  these 
conditions  and  has  added  advantages  in  connection  with  an  im- 
proved attachment  fcr  running  board  and  reduced  clearances. 
has  been  designed  by  the  Franklin  Railway  Supply  Co.,  30 
Church  street,  Xew  ^"ork  City.  Roofs  of  this  design  have  been 
in  service  in  sufficient  quantities  and  for  a  suftlcient  length  of 
time  under  different  conditions  to  indicate  that  the  expectations 
of  the  designers  are  being  fulfilled. 


1  he  general  basis  of  the  design  is  the  forming  uf  tlie  roof  ol 
a  series  of  independent  galvanized  steel  plates  i,  16  inch  thick 
each  of  a  size  to  cover  the  area  between  carlines  and  from  the 
ridge  pole  to  the  side  plate.  The  edges  of  these  sheets  at  the 
sides  and  ends  of  the  car  are  turned  down  over  the  side  and 
end  plates.  The  sides  which  are  adjacent  to  the  carlines  and 
ridge  pole  have  their  edges  turned  up  and  then  turned  down, 
extending  slightly  below  the  level  of  the  carlines  and  ridge  pole, 
as  shown  in  the  illustrations.  The  sheets  are  seci:red  by  bolts 
at  the  plates,  but  are  otherwise  entirely  free  to  move  relative  to 
each  other  and  the  adjoining  edges  of  the  .sheets  are  separated 
a  sufficient  distance  to  permit  this  free  movement.  No  attempt 
is  made  to  form  a  water-tight  joint  at  these  ptiints  and  the  car- 
lines  and  ridge  pole  are  made  in   "U"  section  and   arranged   to 
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form  a  gutter  for  carrying  off  any  water  which  may  work  its 
way  up  and  over  the  upturned  edges  of  the  roofing  sheets.  Over 
the  gaps  between  the  sheets  there  is  a  cap  which  prevents  any 
direct  entrance  of  wattr  to  the  joint.  This  cap,  while  holding 
the  sheets  in  place,  is  not  secured  to  them  and  does  not  inter- 
fere with  their  relative  movement.  It  is  held  in  place  at  its 
outer  end  by  being  inserted  in  a  pocket  in  the  malleable  iron 
carline  hood  and  at  the  inside  end  by  pockets  in  the  running 
board  saddle.  A  similar  cap  over  the  ridge  pole  is  secured  by 
being  inserted  in  pockets  in  the  running  board  brackets.  The 
carlines  and  ridge  pole  are  carried  through  the  side  and  end 
plates  which  are  gained  to  receive  them.  The  end?  of  the  car- 
lines  are  turned  down  and  they  are  fastened  by  two  horizontal 
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square-necked  collar  bolts  passing  through  this  downturned  pro- 
jection and  the  side  plates  of  the  car.  These  same  bolts  hold 
the  malleable  iron  carline  hood  which  is  arranged  to  prevent 
the  entrance  of  dirt  and  cinders,  but  to  permit  the  exit  of  water 
from  the  carlines  and  also  hold  in  place  the  carline  caps 
as  mentioned  above.  The  arrangement  at  this  point  is  such  as 
to  give  a  minimum  car  clearance  at  the  eaves.  The  fascia  boards 
project  beyond  the  ends  of  the  carline  and  the  carline  hoods, 
thus  protecting  them  from  being  broken  by  projecting  obstacles. 
Rolled  steel  bars  "U"-shaped  in  section  form  the  ridge  pole  and 
purlines.     They  pass  over   the   carlines   through   depressed   sec- 


tions, thus  placing  their  upper  edges  on  the  same  plane  as  the 
top  edges  of  the  carlines.  A  hole  is  placed  at  the  bottom  oi  the 
ridge  pole  and  purlines  where  they  intersect  the  carlines,  form- 
ing a  drain  from  these  members  to  the  carlines.  It  will  be  noted 
that  there  is  no  joint  between  the  roof  sheets  at  tlie  purlines 
and  these  are  made  in  "U"  sections  simply  for  strength.  .\ 
key  is  provided  securing  the  purlines  to  the  carlines  at  each 
junction,  which  not  only  acts  as  an  anchor  at  that  point,  but 
greatly  strengthens  the  structure. 

One  of  the  most  interesting  and  important  features  of  tlic  de- 
sign is  the  construction  and  arrangement  of  the  running  board 
saddles.  These  are  of  malleable  iron  and  art  arranged  for 
6-inch  boards  fastentd  by  carriage  bolts.     The  top  horizontal  bar 

is  provided  with  projecting  lugs  at 
the  ends  and  between  the  boards 
forming  a  pocket  for  them  to  >et  in 
and  small  corner  projections  arc 
provided  which  enter  the  boards  at 
0  their  edges,  thus  preventmg  them 
"  from  shifting  endwise.  Suitable 
pockets  for  receiving  the  ends  of  the 
carline  caps  are  arranged  and  this 
casting  forms  the  cap  over  the  joint 
underneath  the  running  board,  simi- 
lar pockets  are  also  arranged  for  re- 
ceiving the  ridge  caps.  From  the 
under  side  of  the  saddles  extend 
lugs  which  fit  into  the  "U"-shaped 
carline  in  the  all-steel  type  and  are 
secured  by  two  horizontal  bolts.  This 
not  only  insures  tliat  the  weight  will 
be  transmitted  to  the  carline,  but 
also  that  there  will  be  a  fixed  dis- 
tance between  the  running  board 
saddle  and  the  carline  so  that  thc 
roof  sheets  cannot  become  bound  or 
pinched  at  this  point.  From  the  un- 
der side  of  the  saddles  there  is  a 
web  extending  down  at  tlie  center 
engaging  the  top  edges  of  the  ridge 
pole,  thus  holding  it  in  place. 

At  the  ends  of  the  ridge  pole  there 
are  malleable  iron  hoods  similar  to 
those  at  the  ends  of  the  carline  and 
the  ridge  pole  is  turned  down  over 
the  end  plate  in  the  same  manner. 

Malleable  iron  bracket*  carr_\  the 
running  board  extensions  at  the  ends 
of  the  car.  These  are  arranged  with 
the  lip  at  the  outer  end  coming  up 
flush  with  the  ends  of  the  boards, 
thus  protecting  them  and  preventing 

any   endwise    shifting.      The    running 

board  side  extension  ii?  carried  on 
angle  bars  with  the  vertical  leg  up- 
ward, which  are  secured  by  being 
bolted  to  the  running  board  and  by 
a  malleable  iron  support  at  the  cor- 
ner of  the  car. 

With  the  outside  type  of  roof, 
the  carlines,  ridge  pole  and  purlines 
may  be  of  any  kind  and  the  roofing  sheets  are  laid  direaly 
upon  the  roofing  boards,  but  are  not  secured  to  them.  The 
construction  of  the  upturned  edges  is  altered  somewhat  to  per- 
mit a  trough  being  inserted  for  performing  the  same  function 
as  the  carlines  in  the  all-steel  type.  The  roofing  sheets  are  se- 
cured to  the  side  and  end  plates  in  same  manner  as  before  and 
tlie  carline  and  ridge  caps  are  the  s^ie  style.  The  running 
board  brackets  and  saddles  are  very  similar  to  the  all-steel  de- 
sign and  are  carried  through  and  connected  to  the  carlines  in 
the  same  general  manner,,  insuring  that  no  weight  from  this 
source  shali  be  transmitted  to  the  roofing  sheets. 
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Wirh  the  possible.. 0?«V*1'^V'M /I?  rt'V^^.t^^^^^^       i^^ar  ,ii'<l  Tt«  attacli- 
mtulfs.  th*re  js  prol>;tV4y .. iw > :<>ho  : i^  the  l»o\'  oar  ihat  is  a 

>oiirct'  'if  so  niucli  tri.ijbjv:  rm'J  cxpcJiH'  iis  tht*  roi.f.  riu-  coii- 
ditkfiKr  to  be  imt  f)y  tiie  rniif  nn  a  ti'>x  car.  i>artiiiil;trly  nii  Mm-  ..j 
nlVvy<>p(I ■.xonstfiictiiw  iliav  liit-<  l^>t^-n  tit'  scf.v-'kH;  sc»tnc  .  liiiiv,  ;irv' 
]i^ery''iliiVH'iiI' -aiul  inaity  t-HfYi rvnt  Si'Iit-tnes  IvaXc  l»on'>  pr»»iK <>v<l  t>> 

itmltT  Mr'lnir»rv  i^>ii»tTtii'n?i;  \-iii«l'  MtluTs^  whtft'  '<ii'o(iufiu  to  he  oa- 


'rhi->  T'T'^t' is  fi<->iV-:  iiiruisJud  hi  two  (Ksijins,  mv  oimprising 
the-  wlioic,  rni>f.  iiu-ludiii!^  purliiu-^.  cariiin.-!;.  r'ulge.  \"'}'^-  running 
iH.ardaiul' all  anachnicut.-..  wliicli  i>  (.■.illod  the  aH-?;H'Vr  jvpc,  and : 
ilu-  <itiur.  calkfl  the  uin>i<k-  type,  is  arraiiiiej' H  r  apl'licat'on 
VrviT  ilu'  pr,v-«.-ni  voi'i.  wliii-Ji  may  have  any  «tyk-  ft"  arranKC- 
nu'iu  oj  iiKinlRr>.  An  <-siiitial  feature  in.  Lfth  (k-s%ns  is  that 
,  tile  runviio.ir '>^,'!ir'l  ''ii'"!  ^''1  vvei^ht  ctuninj;  vhh-u' it  are  supported 
<t!tirrly  ;iird  tlirvvtiy  tmni  thv  carline-.  This  con^tfucrioR  i<  ar- 
i"ant;r'l    \"    '';il'"l   '■\\y\    n  (iniriniviit    of   thr   t'n  \v    -•  t' • .    afplia.lice 


ii?t«*«  «>Krv1<-  F4ttKh  uiTM    rni     \i  L-sT-P.Kr;  VvrK:  <'K  K«AVKi.lN"FiRMr'i>    kimii 


pabk-  oi  uiii(llii).i;  liu  i'- •'iidiii' 'ii-  lia\r  ii"i  •>aii-i;u'li>ril\  ^Iv"  1 
tlie  test  of  practice.  Perfect  lU\il)i1ily  in  all  dirvciions  is  an 
afev)lute  recjuisMc,  'of,  :i;:."!iiiVee-!!wfn^^^^  d 

with  tiii--«.  li  nui»t  also  posies*  yrvat  dnrahilitx .  Ik  caj)aldc  t.if  ;.uc- 
oes-:fulK^  vviilistandiii"  luecjiairical  injiiry  and  (•■tu'  withiil  r<a- 
-onahk    linnt*  a»  ioWeiijHt  and.  cost. 

A  flew  type  ■]■  !■  •■t\  \vhich  it  is '.telieyetl  fullU-i  all  m|'  tin-; 
i!iiiiditT"ii-  and  l;a-  added  advantaiiis  in  eoniueiion  with  an  iin- 
pxovid  .attaclinHiii.  fi. r.  ntnnini:  hoard  ;md  rednc<d  clearance^. 
lias  Jh^h  ile.sijjnecl  |»y  i)j«;  Fnin^Mi  Railway  Supply  O')..  .>  ' 
Oiureh  strei^v'STcvv  .Vnrfc  City.  Roots  of  thi*  desisan  have  keen 
in  service  in  slttficieilt  ciuantitie-  and  for  a  sutiki.ni  kuiitlr  nt 
time  uiider  diUereirt  c<>iiditiiin>  to  indi'-ate  that  tlu  ixpectaiU'iis 
of  "the  ilesiRniers.  -li't'  lieirij;  . f ullillctL 


i  l:i'  liiiiirai  i.i-ir  <i|  tlie  iksii;n  i>  ihi  i"rniu.y  i  tiiv  i""!  ol 
a  scrie*  "f  inde]>eiKkiit  t;alvani/ed  sticl  plates  J  'iCvitieh  tiiick 
ia»h  t'  .  -:  r  U)  ever  the  area  hetueen  carliiies  ajjti-frf'in  the 
riilne  pok-  I','  the  >ide  jilate.  J  lie  edties  of  then;  sheet?  at  the 
-idi-  and  ends  of  ihe  car  are  turiied  down  owr  the  vkle  and 
<.nt]  iilate>.  I'll*  .-idi>  whieii  are  adjacent  !•■  liu  carliiK;  and 
ridjiv- jmjU-  have  their  edge.-  invmd  n|i  and  tlv.v.  turnexl.,do'wn, 
exteiidinir  .-liiihtly  helnw  the  level  of  tiie  carlintv  arjci  ndt;e  pole, 
a»  -ht.wn  in  the  illu-irati"n>.  The  sheets  are  seiM:red.b.\.  holts 
.it  tlu  ]ii.ite*.  hut  are  Milurwi-i-  eniirely  /reC- 1  tr  :iv.vt.  relative  to' 
eacii  r.ther  and  the  adj<'inin«  edjjes  of  the  sheets^  ;trj[-'fenaiated 
a  -ufificiein  distance  to  permit  thi.'«  f ree  nn>\  linrti-'.  v  >J6  attempt 
i*  made  t.-  form  a  water  ti.niit  joint  at  these  points  and  the  <ar- 
Inie-   ami    ndv;i    p. 'le   are   made    in    "L"'   section  aiVl: >i«Tailg<;tl- 'tti- . 
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form  a  gutter  for  carrying  off  any  water  wliicli  may  work  its 
way  up  and  over  the  upturm.*!  edges  of  the  luoilng  sheets.  Over 
the  gaps  between  (he  sheets  tliete  is  a  cap  which  prevents  any 
direct  entrance  of  wattr  to  the  joint.  This  cap.  white  holding 
tlie  slieets  in  place,  is  not  sicurcd  to  thiih  arid  does  not  i'lter- 
fcre  with  iluir  relative  movenient/  It  is  held  liv  place  at  its 
outer  end  by  being  inserted  in  a  pocket  in  the  piallcabte  iroti 
carline  hood  and  at  tlie  inside  end  by  pockets  in  the  rnnin'ng 
board  saddle.  A  similar  cap  oyer  the  ridge  jxileis  secured  by 
being  inserted  in  pockets  jn  the  running  board  bruekels.  The 
carlines  and  ridge  pole  are  cafrictl  through  the  side  ami  end 
plates  wliicii  are  gained  to  receive  them.  The  ciidfoi  the  car- 
lines  are  turned  d<;wn  .md  tiiev  are   fastened  bv  tv.n  horizontal 


tions.  tlnv*' l^hi'cing   tlK-ir  tipper  e<lges  <)n  tUc:  ?...i5!<.  -  liiv 

top  edges  oi  the  carlints.    A  liok'  is  placed  at. !iio  i  rhc 

ridg€vpolv  and  jpurliiics  where  thiej^;  intersect  the  ^irl: 
ing  i  drain  irVim'theSe  nraiAers;to  ti^^^  It  wili    .<.   '.oivd 

ihiit  rhere_:if-no.  jonil ?bftisyceh:  Uys  Tu&f,  >ileets-;a  :•  V  j'iiriii't-- 
and   the^^  are   n>ade   in    "U"   setrtions   siiiiply   f<it  ~«;rei^^r^^        \ 
kjpy  is  provide<I.  >ecnrin;g  the  jnirKiKv^  .tb-'iht^.Vi^t^^^^        i  ■ 
jtmction.   which  iioto"^^^^^  ' 

greatly   streujithens  tlie   *irtKtit;\;:,.  -\  :V:.:'   " 
:     One /<it\. the  .most  nutresthig'a^^ 
sign  is  the  .C<3itijtri»eti'>it  .and  arrangeinc%t -of.the.;i^rni;Miiie.  j't'^^ 
sadcHes.- :   'I'hesc   are' i vf    malleable    iron,  laiyi^  ■      '.     '    •■  r 

6-iiU'-h  lioardi  iVsterR-fj  by  carriage  b"-U^.  ..'I'he  top  : 


Method  of  Splicihe  BoanI;. ':•;.'. 

r-""VAA>n     AaTw^-VAM.  rAj/i?^Vw> 


^•%v-v:>^y  -Q-'  ^-M-ffi-r: 


a 


A-'V^-^  I'VvvVvU  VVv\^,-i; 


:  -■''':  ^  Polls,  Lock  Nuts 
Cot  out  Faijciii      /  :  .or  liivetcd  Qvei:*  ; 
'  as  shown. 


Section  throufifh  CtC 


Method  of  .\ttaohina  Ridge  Pole  and  > 
Hood  at  End  Plate. 


\  i  Carriage  Bolts 


Method  of  .'V.ttachinK  Rooting 
Sheets  aL  SidiC  Plate. 


v/rhe  '(5Jid^\  aiul   livMVex.  - 

}  ic>fnintg'u  piic%'t,  for  r 
..  ainl     :jHKill    ^<)t"iiet"  pr  •. 

'  prnvi«1ed;  w'hich.  filter  ^f^eliirtr 
:  tlieir    e<l}ivs..  . tiTuv  ;  pix\1^i?tti^s: 

front  ;\^bi.ftitig-;  endwist.  ..>;:...-  .- 
:'  ] It 'fket:?  for  TeCeiviiig , tlit' e hitS'  M  tlwr: 
;  c.triino  dips.  ar<^  'a.T3".ai; .  ■  1  'litis 

'-  ca  sting  fornix'  Hie;  cap  .  •  ■ .  <.:    : ;  e  jc'Oii 
:,  Underneatii  the,  .rui.mj,ng  bu-JiT^l.  >ijni- 

lar  pock^As  ar<  atsb  jjfringcd  ipr  r- 
_  oi  iviiig  ■  tlio  :  ridge    ciipyi.'froYii  }hel 
.invdcx    side  .of ;tlTg,^'<at5?fle«-;e 
Itigs  Wliich  ht.  im^-  the  /^li'^-shaped 
carline  iir  the/aU-steelVtji'pVvand  ar-. 
secured  by  two  horiz<jnt;U  b.:.lii.   This 
not  ;(*nly  insure-  tha-t  thcr  Ait%hi  .TtviH 
$fe.,  ■fransniJited  'fS    the   ciirliiw-,  ■  biirt: 
.also  ,  th^l  tlipre^  wijl '  b^^ >■  lixed  .-(lis- 
■•  tance    hetwcen    the    fAiijniiig;   febard , 
saddle;  ahd  ;tivo  ./cafjiust^^  r'.y'.'tit''    tiu- ; 
rooi  ■  •M»e^f'  vC^wiotv&cfMue  l"<oiwi4.  or 
pinclve<l  at  this  poitit.;    Frc-iri  the'  un^ 
.  der;.  si<le  of  the   saijdks ;  t4?cre:  ii?   a 
web  VexieiMhiig^idii.vvii.  at   t'lf'-  cf'tter 
engaging  the  lop  edge >  :.e 

.pole,  I hii^  holding  if  in  i>i.<:v!., .      ., 

At  tile  ends  of  theridjfe'pouillwT-e- 
aire  inalleaMe  iron;  Jlpodji^iiijilar  tG 
those  at  the  «irds  «Vf  tiK  ■;i.\TffHne  ^  i^ 
.  the  ridgre  pole   iv'  rurhcu  d'Avti   ^'Ver 
Vtlic  end  pl.-itc  in  the  ^au^e.nl;I!nler. 
■     Alalleable^  irwtv\brack;^s  cjifty  ••the 
,:  running  boanl  e\ten!*i<:'iTS  at  tti<ci.  ends 
of  the  car,    Thvse  are .  sixrijtigi-il  with 
>,;the  lip  at  the  outer  end  c- filing  up 
;  ^ush   witli   Jhe   ends   or   t]ie    boairds, 
thus  protect ing  tlieni  aiid  preventing 
'any   en<l\\ise   shifting.      The  running 
board  side   extensioti   *»-.  carried  on 
angle  bars  wrtii  the  vertical  leg  up- 
,  ward,    which    are    secured  hr   being 
bolted  to  the  running  bc»ard  and  '^y 
a  titalleable  iron-  support  ;it  ti  -. 
^nor  of  the  car. 

With    the    outside    ty^ie  ;.ui, 

^^:  .-;•'"  vthie  carlines.  ridge 
square-necked  collar  bolts  passing  throiigh  this  downturned  pro-  .  ijiay   bcot:  stiiy  itnd  the.  ft>brmg  sheets  ^re-Ii^i"^^ 

tVptm  the  r6o;6i%b''ardSi   biit- arc  not:  ^Secured  i^ 
^< msiritctioh  oi  the  upturned  edg^s  is  altered  sc^ftevvhai  t^-pet' 
ntit  a  ti-(>ughvbeing   iii>erted  ior  jjerttirming  Jliev^int  ,;f^^^ 
as  the  carUii^s  «v  the:  all-st^l  iy^    The  roQtitig  shei^ts^«r 
cured  to  the  side  attd  e«td  f»lates  in  same  inannvr  W ;l:*-t€>rt  aiid 
the   carliile  and  jidge  caps  are  the   siime  ^tyle,     the  rnr^ini? 
boat«l  brackets  and  saddles  .are  very  simihir  to  the  ;all-ft«*l  de-. 
sign  and  are  carried  through  and  connected  to  the  cariirtes  in' 


Section  through  Roof  at  Running  Board  Extension 


Vi  Bolt,  Lock 
Nut  or  Riveted 


Running  Board 
^        Saddle. 


No.  16  U.S.  Gage 
Galvanized  Steel 


Running  Board 
Saddle. 


Section  through 
Carline  at  A-A 


Section  through 
Roof  at  Ridge  Pole 


No.  16  U.S.  Gage  Galvanized  Steel 


About  6*  i' 

Section  through 
Bidge  Pole  at  Carlines.  -'■ 


Section  through 
Carline  at  B-B 


Section  through 
Roof  at  Purlin 


About  6?  2 

Section  through 
Purlin  3t  Carlines 


I  KVXKtjN;  FKF,,MI!I  H    'Mi    KOitF-^  VM.--;n:i».    TVfl  . 


jection  and  ilie  side  jilates  of  the  car.     These  same  bolts  hohl 

the   m.ilkable    iron   carhne   hood    which    is   arrangeil  to  prevent 

the  entrance  of  dirt  and  dndcrs,  but  to  permit  the  exit  <>£  water 

from    the    c.irline-    ;m<l    also    hold    in    pl^ce/ the    C^fliiiex^^ 

as  mentioned  above.      Ihe  arrangcmciit  at  this  point  is  sUch  as 

to  give  a  mininunn  car  clearance  at  the  oaves.  'The  fascia  boards 

project   beyond   the   ends  of  tlie  carline   and   the  carline    hoods, 

thus  protecting  tiicm  from  being  broken  by  projecting  obstacles. 

Rolled  steel  bars  '•U"-shaped  in  section  form  the  ridge  pole  and      the /same   general  manner.,   insuring  that   no   weight   irc-m  this 

purline^.     They  pass  over   the   carline.sthrQiy^lv  depressed   sec        source  shall  be  transmitwd  to  the  TG^ 


4S:i 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


December,  1911. 


Ill  botli  cases,  all  parts  of  the  roof  which  is  exposed  to  the 
atmosphere  are  thoroughly  galvanized,  and  as  the  ;iir  can  circu- 
late freely  through  the  carline  and  ridge  caps,  no  excessive  cor- 
rosion can  occur. 

Both  of  the-e  types  can  be  applied  by  the  usual  labor  em- 
ployed on  this  class  of  work,  and  on  account  of  the  small  nuin- 

Method  of  Splicing  Boards 

(tUfmm  mr^^  jvivwy^^^f/vn 


LOCOMOTIVE  FIRE  FIGHTING  APPARATUS 

W.  R.  Barton,  tire  prevention  inspector  of  the  Missouri  Pa- 
cific-Iron Mountain,  has  studied  out  a  fire  fighting  apparatus 
which  can  be  attached  to  railroad  locomotives  and  eflfectively 
employed  in  preventing  contlagrations  near  the  tracks.    A  recent 


Method  of  Attaching 

Roofing:  Sheets  at 

Side  Plate. 


li  Bolts,  Lock  NuU 
or  Riveted  over. 


C  Section  through  C-C 

Method  of  Attaching  Uidge  Cap  Hood  at  End  Plate. 


Section  showing  Method  of 

Attaching  Running  Board 

Saddle  to  Steel  Z  Carline. 


Running  Board 
Saddle 


No.  18  U.S.  Gage 
Galvanized  Steel 


-Any  Type  of  Carline 

may  be  used. 

Section  through 
Carline  at  A-A 


Section  through 
Carline  at  B-B 


Running  Board 
Saddle 


No.  18  U.S.  Gage 
Galvanized  Steel 


Section  through 
Ridge  Pole  at  Carlines. 


Section  through 
Roof  at  Ridge  Pole. 


Method  of  Attaching  Ridge  and  Carline 
Troughs  at  Running  Board  Saddle. 


FR.\XKLIX     FLEXIBLE    C.\H    ROOF — OUTSIDE    TVPE. 


ber  of  parts  and  the  method  of  locking  the  roof  members  to- 
gether, the  amount  of  labor  to  apply  the  roof  is  greatly  re- 
duced. The  total  weight  of  the  all-metal  type  of  roof  is  about 
2,500  lbs.,  the  outside  type,  of  course,  being  very  much  lighter. 


Recovery  of  1  ix  from  Tin  Scrap,  used  tin  cans,  old  tin  pipe, 
worn  driving-box  linings,  drosses,  old  solder,  bronze  sweepings, 
etc.,  in  the  United  States  is  increasing.  From  these  materials 
the  recovery  of  tin  is  commonplace  and  expected  except  irom 
used  tin  can- ;  in  them  the  loss  of  tin  is  enormous.  The  tin  re- 
covered during  1909  as  tin  amounted  to  2^2^  tons:  in, the  form 
of  alloys,  such  as  solder,  babbitt  metal,  bronze,  etc.,  3.092  tons ; 
a  total  of  5,515  tons,  equal  to  more  than  one-ninth  of  the  tin 
imported  into  the  United  States  and  worth  $3,281,425.  Besides 
the  money  value  involved,  the  world's  tin  resources  were  in- 
creased by  so  mucli — a  very  real  conservation. 


The  Longest  Metal  Shaving. — W.  B.  Duft,  a  machinist, 
claims  to  have  broken  the  world's  record  by  making  the  longest 
shaving  ever  produced.  While  turning  down  a  piece  of  vana- 
dium steel,  he  cut  out  a  spiral  sliver  that  measured  121  feet  in 
length.  Shortly  after  getting  this  remarkable  result,  he  cut  an- 
other shaving  that  measured  155  feet.  The  best  previous  record 
ever  reported  was  from  the  Santa  Fe  Railroad  shops  at  Topeka, 
where  a  shaving  of   no  feet  was  turned  out. 


test  made  at  the  Ewing  Avenue  shops  of  the  .Missouri  Pacific 
in  St.  Louis  was  witnessed  by  the  fire  chiefs  of  that  city,  and 
their  endorsement  of  the  appliance  was  such  that  the  railroad 
lias  decided  to  equip  all  yard  engines  on  the  entire  system  with 
it  and  also  a  number  of  road  locomotives. 

The  tanks  of  the  large  yard  engines  hold  6,000  gallons  of 
water.  Barton's  plan  is  to  carry  50  ft.  of  114-inch  steam  hose 
on  a  reel  under  the  running  board  of  the  engine.  Steam  hose 
is  used,  as  the  water  which  comes  from  the  tank  and  is  forced 
through  the  branch  pipe  is  very  hot,  and  in  a  short  time  would 
destroy  the  ordinary  rubber  hose.  The  connection  is  placed  on 
the  branch  pipe  between  the  boiler  check  and  injector.  The 
idea  is  that  when  an  engine  reaches  the  scene  of  a  fire  in  the 
yards  a  switchman  is  to  jerk  the  hose  from  the  reel  and  attach 
it  to  the  coupling  leading  from  the  branch  pipe,  and  the  engi- 
neer is  to  start  the  injector,  while  the  fireman  goes  out  on  the 
running  board  and  opens  the  valve  in  the  branch  pipe  leading 
to  the  boiler  check.  The  stream  of  water  can  then  be  turned 
on  the  conflagration. 


The  Preservation  of  Iron  in  Concrete  is  again  demonstrated 
in  the  demolition  of  an  old  gasometer  in  Hamburg,  Germany. 
This  structure  was  built  about  1852,  and  when  taken  down 
forty-eight  years  later,  the  iron  anchor  bolts  which  had  been 
completely  encased  in  a  cement  concrete  were  found  to  be  as 
fresh  and  bright  as  new  iron,  with  no  traces  whatsoever  of  rust. 
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CINCINNATI  SLOW  SPEED  PLANER  DRIVE 


A  very  interesting  slow  speed  arrangement  as  applied  by  the 
Cincinnati  Planer  Co.  to  a  36-in.  machine  is  clearly  shown  in 
the  accompanying  illustrations.  This  additional  feature  is  at- 
tained through  gears  in  connection  with  ^n  electric  variable  speed 
drive,  and  was  developed  through  a  realization  that  a  slow  speed 
must  be  employed  in  machining  extremely  hard  castings.  These 
slow  speeds  are  also  quite  applicable  to  work  of  irregular  shape 
or  wide  surfaces  which  are  finished  by  a  form  tool.  v;  : 

The  planer  is  driven  by  a  2  to  i  variable  speed  motor  directly 
coupled  to  the  top  shaft,  which  runs  in  ring  oiled  bronze  oushed 
bearings  and  carries  the  regular  cut  and  return  pulleys  (A)  and 
(B)  which  are  keyed  to  the  shaft.  The  cutting  and  return 
speeds  are  changed  by  setting  the  handles  shown  at  (C)  and 
(D)  to  any  predetermined  speed.  The  drive,  so  far  as  described, 
constitutes  the  regular  arrangement,  giving  cutting  speeds  6f 
27  to  54  foet  per  minute  and  return  speeds  of  75  to  150  feet. 
Any  combination  of  these  may  also  be  obtained ;  for  instance, 
it  is  possible  to  run  forward  on  the  cutting  stroke  at  27  ft.,  and 
return  at  150  ft.,  or  cut  at  40  and  return  at  100  ft.  per  minute, 
and  again  the  return  may  be  left  set  at  100  ft.  and  only  the  cut- 
ting stroke  varied.  These  changes  can  be  made  instantly  while 
the  machine   is   idle   or  wliile   running  on   either   stroke. 

The  special  ^low  speed  is  obtained  through  the  back  <;ears  on 
the  top  and  the  gear  on  the  left-hand  housing.  Referring  to  the 
illustration,  it  will  be  seen  that  the  pinion  (E)  is  keyed  fast  to 
the  top  shaft  and  engages  with  gear  (F),  which  is  keyed  to  the 
back  gear  siiaft  with  pinion  (G).  This  pinion  meslies  with  gear 
(H),  which  is  keyed  tight  to  the  hub  of  pulley  (J),  the  latter 
being  loose  on  the  top  shaft.  By  moving  handle  (N)  the  cutting 
belt  from  pulley  (A)  to  (J),  giving  a  slow  speed  to  the  pulley 
on  the  planer,  and  then  a  further  speed  reduction  is  made 
thruugh  tlie  Ijack  gears  on  the  left  side  to  the  regular  gear  train 
in  the  bed.  Tiiis  gives  cutting  speeds  of  1.6  ft.  to  3.2  ft.  per 
minute. 

To  changx.-  thi>  planer  from  the  slow  to  the  regular  speeds  it 
is  only  recossary  to  disengage  the  back  gear  handle  (K)  and 
reverse  the  clutch  handle  (L).  The  before  mentioned  handle 
(X)    tlien    being    used    to    return    the    belt    from    p  ilky    (J)    to 


REAR  VIEW   OF   PLANER. 

pulley  (A).  If  the  planer  is  going  to  be  used  on  the  regular 
speeds  for  any  length  of  lime  tlie  back  gears  (F)  and  (G)  may 
be.  disengaged,  handle   (M)  being  provided  for  this  purpose. 

The  whole  makes  a  very  flexible- arrangement,  giving  cutting 
speeds  of  frpm  1.6  to  3.2  it.,  or  from  1$  to  54  ft.  per  minute. 


CALORiZED  ELECTRIC  SOLDERING  IRON 


d'TTING    AND    RETURN    SPEED    ADTUSTMRNT. 


The  use  of  the  ordinary  soldering  iron  has  two  serious  draw- 
backs— the  impossibility  of  keeping  it  hot  continuously,  and  the 
rapid  wasting  away  of  the  copper.  The  development  of  the 
electric  soldering  iron  obviated  the  former,  furnishing  the  me- 
chanic with  an  iron  which  not  only  stayed  uniformly  liot  all 
the  time,  but  one  in  which  the  heat  intensity  could  be  easily 
regulated  by  the  mere  turning  on  or  off  of  the  current.  The 
second  fault,  that  is,  the  rapid  wasting  away  of  the  copper,  still 
remained,  to  a  large  extent,  necessitating  frequent  renewals,  and 
consequently  making  no  reduction  in  the  cost  of  maintenance. 

It  is  of  much  interest  to  metal  workers  to  know  that  many 
experiments  made  in  the  research  laboratories  of  the  General 
Electric  Company  to  mitigate  this  fault  has  resulted  in  the  dis- 
covery of  a  process  of  treating  the  copper  which  renders  the 
latter  non-oxidizable  under  high  heats  and  non-corrodable  by 
the  acids  used  in  soldering.  '  Furthermore,  it  reduces  to  a  mini- 
mum the  dissolving  action  of  the  molten  tin.  with  which  the 
working  tip  must  always  be  kept  coated.  This  "calorizing" 
process  or  metliod  of  treatment  does  not  merely  coat  the  sur- 
face of  the  copper  with  a  thin  layer  of  non-oxidizable  or  non- 
corrodable  substance,  liable  to  scale  off  under  the  effects  of  heat 
and  acids,  but  actually  changes  the  characteristics  of  the  copper 
to  an  appreciable  depth.  Thus  the  durability  or  practical  work- 
ing life  of  the  copper  is  increased  to  such  an  extent  as  to  pro- 
vide a  soldering  iron  of  maximum  economy  ana  effectiveness. 

The  tool  is  a  very  interesting  development  of  a  well-known 
principle  and  apparently  has  been  worked  out  thoroughly  and 
effectively. 
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Ii...  I  •;;:■.;>■■>.  .til   i>.iii«  lit   ilic  loOif  wliicli  is  -cxpQ^eil  to  ^ii' 
■itnK'rp.Iltre  arc  lii'irxi'Vlilysj^alvaiii/ffl.  ;)Ih1  M  Vhc  air  can  oirou 
l,'.      freely  throiurgh.;rlie  cartinc  ami  riili^e  Wps;vV)''v  <'«i<;<?*?iv(.-  i""i'- 
T'  -!•■::      an  ■occr.r 

i '.    ■  *'   •!u;.-f    t^i  |K-.-  .caii    Jic    appltt'cl   1>>    ill*,    li-r.v.    i.i."'.    cm- 


LOCOMOTIVE  MRF  FIGHTING  APPARATUS 

\\  .  R.  liarion,  lire  prr\ nitain  in-iu-cior  "f  tho  Mis-c»uri  Pa- 
cilic-Ii'iii  .Moniitain.  Iia>  siudiid  mit  a  liro  hylitini;  apparatus 
which    can    he   attached    to    railroiul    locomotives    aiul   effectively 


:r-cln<»yrtf\ AVorkVail'I  on  accoimt  •'i'f  tJio  Mltall  luitn-      ciiiploynl  in  preventing  conllaurations Hear  the  ti-ae1cs.     A  recent 
Mulhui  of  Splicing  Boards 


■■ij  J 


i*im'^*^r.ii-''--)}\''i*K;, 
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may  be  uied. 
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Section  tb.roug'h  lioof  at  kuniiin^  Buuni  Extension. 


m  ■■■  ~-\ 


Method  of  Attachint 


Section  througii  C-C 
Ridire  Gai)  Hood  at  tind  Plate 


^-r 


Secti'in  >hu\vinn  Method  of 
Aitaehinu  Running  Board 
Saddle  to  Steel  Z  Carline. 


Running  Board 
Saddle 

No.  18  U.S.  Gage 

Galvanized  Steel 


-Any  Type  of  Carline 
may  be  used.    — 

Section  through  r.       •      ..i_  u 

Carline  at  A- A  Section  through 

Carl  me  at  B-B 


Running  Board 
Sadille 


No.  18  U.S.  Gage 
Galvanized  Steel 


Section  through 
Rid^'e  Pole  at  Carlines. 


^ji'^;;:tffi:'ifm;;: 


Section  through 
Roof  at  Rid,iie  Polo. 


i^^lfcb 


.Method  of  Atlacliinjt  Ui 
Troughs  at  Running  I 


Itre  and  Carline 
Soard  Saddle. 


\K    Ki  loi  -:.«:>L'  i\>i||it_  I  Vfc;t,. 


•  •  f;  part>, ;  atid  tlic  !n<.-thcjd  '.of  loCkiftR  the  ro-;:'  nvei>iber-  !• 
.pother;   tlie   ariTOuni    of   labor  to  apply  the  .poot   ».•*  urcailv  re 
■!iico<f,.    The  total  weitiht  >'•  fho  all-metal  t>'pc  <•/  j-ojf  is  about 

j.^'tO  !H>..  the  ovi.t<iile  tyi)e.  r>f  course,  heiiiii  very  nr.iclV  liszhter. 


ft^CoyKin  M    I  i.V  Scrap,  used  ;tiii.caii>.- old  tin  pii)e. 

wijrrt:  UHvm'*.-b!..x   lining*,  drpsses,  old  solder,  iiron/e   sweepins;*. 

eK^^.:iri  ;,VJic.  C'hftO'l  Slate.s  is  iticreasitig.     I-toui  tlioe  uiateriai- 

!!..■    ri-vuvcry  ,iji    tHi    is   eoil\nionplace   and   expected   e.veL-pv    ir-nn 

^in  «fjih-.:  ifi  l1i£jt»the  loss'of  till:  i<  eitormouS.     The  tin  ri- 

>vereitl  ditr jt>s  I OiC9>-  as  tin  aniounted  xi>' 2^iS  ^•1'' :  i^'  ' 'le  t orj.n 

f  allov*.'  Vnoli.ras  solder,  babbitt  metal,  bronze,  etc..  5.092  tons: 

.1   t'T>tiir  01    -liXij;   ton*^,  etiual   to  more   tliai)  one-ninth  or  the  tin 

1  nii^jft'ed  tnt«S  ■  \\xc  l ' nit c(!  State»-  aud  \vc>rt H  $,?u.'8 1 .4i2.;..  ■  15c « i d .  s 

•  ise.  utori^y  valiie  .iriyoly^'"!.-  the   wprl^I's   tin '  re^'.'tirt^es >  Avfre    in 

iV  '-■■'■  Ybncli-^^averv  real  coiisyrvatii'T. 


ThE'   i^o^^il>fcif;::^JtrAi,  :SyftAviNa  tnachini-t, 

lull:-  •  Uayic  liroJceii  the  •vt'WM'S  r«5ci>rd  by..iiiaking^^  r 
vJKiving  ever  prodticed."  While  turning  down  a  piece  of  vana 
diurn  steel,  he  ciit  but  a  -piral  sliver  that  me;i<nred  i Ji '  feet  in 
lenstl:.  Shortly  after  setlinu  thi^  remarkable  result,  he  cnt  ;in- 
'  'lier  shaving  that  tneasured  155  fect;v  The  best  previoit*  record 
ever  reported  wa-;  fi-otn  the  .Santa  Fe  Railroad  shops  at  Topeka. 
wher*   a   -liavinu    of    110   fei't   \va~   inrncil  ..11' 


■'  m.idi-  at  .ifHTi.w  i:i..  Awnur  >hoi)s  ni  ihr  Mi-^min  Tacilic 
ni  Si.  l."ui-  \v,t^  \\itni-.>ed  by  the  tire  chiefs  •<)  tliat  city.  an<l 
ihrir  end-M-i  ineiii  ni  tin  appii.ance  was  such  tliat  tiie  railroad 
has  decided  Ik  eitnij)  .all  yard  en.tiines  on  the  entire  -.y^teni  witli 
ii    and  aisi.  .1   ninnhir  of  road  locomotives. 

llii'  tank-<  ni  \]h-  larjie  yai(l  eiii;ines  liobl  (i.ooo  t;allons  of 
uaur.  H.irton'-.  |)I.in  is  to  carry  30  ft.  of  I'j-inch  steam  hose 
I'U  a  reel  tmder  the  ninniiiti  bn;ird  of  the  enj-ine.  .^team  lio.se 
i<  n--icl.  ;t^  thi-  water  which  conK>  frum  the  t.ank  .and  i^  forced 
i!;roriili  ilie  branch  pipe  i'.  very  hot.  and  in  a  short  time  would 
doirny  th<'  orijin.ary  ruliber  hose.  The  connection  is  placed  rin 
til'.-  hr.iucli  pijn-  lutween  tin  boiler  chvck  and  injccior.  Tlie 
ide.'i  is  tliat  when  .an  engine  reaches  the  scene  <>f  a  lirv  in  ilie 
yards  a  s'witclitnan  i-;  to  jerk  the  hose  from  the  reef  ami  attach 
ii  t<i  the  C'inr)lin!,'  jr.adini^  from  the  branch  pijie.  .-nid  the  enini- 
icer  i-  to  ^t.irt  tlie  injector,  while  tlie  t'lrem.an  u"i -.  nut  <in  the 
rnnninii  board  and  ojieiis  the  v.alve  jn  the  branch  fiipe  le.'nlin^j 
to  tlie  boiler  check.  The  stre.-mt  of  water  can  ilren  lie  ttirned 
"U   tlie   coiiflayration 


The  Prkskkvation  ok  Ikon  i.n  Conckktk  is  ayain  demonstrated 
in  the  demolition  of  an  old  sasometer  in  Ifamburti,  Ciennany. 
This  .structure  was  built  about  1S52,  and  when  taken  down 
forty-eight  years  later,  the  iron  anchor  bolts  which  had  been 
comiiletely  encased  in  .1  cement  concrete  were  found  to  be  as 
fresh  and  bright  as  new  iron,  with  no  tr.ices  wh.ttsoever  of  rust. 
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CINCINNATI  SLOW   SPEKD  PLANER  DR1\  E 


A  very  nueresting  slow  speed  arrangi-meiu  as  applied  by  the 
Cincinna'.i  Planer  Co.  to  a  36-in.  niacliiue  is  clearly  shown  iii 
the  accompanying  illu>tratiiins.  1  his  additional  feature  is  .at- 
tained through  gears  iir  connection  with  an  etectric  variable  Speed 
drive,  and  was  .level" >pe(i  throuj^li  a  realizafioii  that  a  slow  >pefe<T: 
must  be  enipl'>ved  in  niaciiining  ixirenicly  hard  ca,--lin!;s.  'rhese 
slow  speod>  are  also  quite  applicable  to  work  ol  irrtgitlur  shajpc 
or  wide  suri:JCCs;"Which  arc  lini'^hcd  \>\   a  ft.rm4€>ojL  ?  v'..:>-.'"i\;;;,JV. 

The  jiTatitsr  is  driven  by  a  _'  t<j  1  variaiiic  speed  iniVii.rilirecily 
coupled  u>  '.tie  top  shaft,  which  ruiis  in  ring  oiled  bronze  oushed 
bearings  a>ld  ^carries  the  regular  eiit  and  return  pidivys  (A)  aiid.^ 
(B)  whi.i?li  are  keyed  to  the  shaft.  The  ctitting  aiv<l.  returii 
speeds  are  ■ohau'^ed  by  setting  the  handle-  siiown  at  (C)  and 
(D)  to  any  predeieriTiincd  speed.  The  drive,  so  fat  a-  Hlcscribed. 
constitutes :  the  .regular  arrangement,  giyiyg  cuttiiig  >ifeeds  of 
27  to  54  f  ct  ;ier  tnintite  and  rctnri),  spev'<U  '(i  "5  1«j  150  feet; 
Any  conibiiiari'jsi  of  these  may  al>o  be  obvaine<l:t'or  instance^ 
it  is  possible,  to  run:  forward  on  the  cutting  stroke  at  2"  tt;;  ifld- 
return  at  lii/  il,,"  of  cttt  at  40  and  relurrt  at  ToeiT,  i>'er  ouutite. 
and  agaiit  ■;':e.;'refurn may  be  left  set  at  toio  fj.  and  ovdy  the  rut^ 
ting  str^ki'-svuried  These  changes  cati  b<r  iriadc  Jussantly  while 
the  nja.Oiiin^' .is   idle  or   wliiU'    running  «>n   either;  stroke. 

1  he  speoi.aj.,->{o.\v' speed  i,>  ulnained  thr<>ugli  the  ivack  gears  on 
the  top  t:ld  the  gear  on  the  left-liand  housing.  R^terring  to  tlie 
ilh:>trari.)iV.:u  win  ibe.  .seah  that  the  pinion  YE\  is  k%>ye(i  TA'ist  to 
till,  t^^  vilify  ;ftid;:«^ngaRes  with  geai'  <F  )^  which  is  keyed  to  the 
back  gear  -.Iiafi  wjth  pinion.  (GT.  This  piiiion  niesbe-  w  ith  gear 
( ir)r  wijicit  i?;Vje'l  tiglil  to  tiiehub  <)f  pulley  ij  ),.  tiie  latter 
being  liVo^  :.'^i.  tliii  t>>p  slifift.'  By  nibvi^  tli^  cirttwfe 

belt  it''^iti  p'.dtey  '."'AV  to  i^ J )r  giving  a  slow  5peed:;to  the  pliliey 
oir  iKe  :'^t:^at;^T;;  ^mj.thctf-  ri  iurtjier  '<peed;  reductiijii  Is  niade 
throii«Ji'tj:(e  'i-rtok  gear-fo^j  t lie  left  side  to  the  TCgtdar  gear  train 
ill  tjie  Jvefiv:  V^nViJi 'gJATVs  cutting  ^fjeeds  of   fyrt  lit./;;t(r .3.2  ;/t; .  jifti^ 

niimite.  '.  "■'■■^■■'■■■,'' ^-  '  i.' :'  '^^  ■'.:;■'''  "y'>--  y/r'-i' ■'' )■/,' 

!■;-  ^jdjiu'r  in .111  the  ^d.iu.iiv  fJH'  •i-.eai't'n'.  .^^ 


REAK  VIEW  Of  PL  AN  EJt . 


T.^c; 

iS;|rli:I> 

FtA-cf.si- 


r'-:|A'^Vv.:Tf;;The  ^jd;Vifcr  j^is  ,'ji^  •.•:      n;e    iuv;uue 

speeds   for  atiy  leiftitlv  of  liint';  thie-back  g.c;i;r-S'  <  !•  >   nnd   (0|  '"•»> 

;-^'^<:;ii^fJt?l.:k>ei%agc  .the  3«tck^ 

■  udi.^handle;<i/),^ 'iMje  bcfV^re"  mem 
ii:;ttsed;tO  retivritj^tlic .bcfT    {•  .;'    V  U  v'  f J).,  ^^c;^: speeds  of  fr<Mtl,r:6:i^>Xft^.Vtv.  f  ■•'-^ 


t.i   -  J   tr 


C  A  LO RIZ ED  ELECl  RIG  S( ) LD E  R 1 N ( .  I R ( J  N 


t.LTIl  Nvi    AM)    KKTUK>"    SrtKU    AUI.L"5]MI.>' ;. 


i  he  u>e  of  the  brdinary  S'ddering  iron  has  two  serious  d raw 
;back$— tlie  ittiprvssibility  ».»f  keepijig  it  liot  continivnisly,  and  the 
rapid  \v:astii>g  away  of  the  copiHT.  The  develojunent  xif  the 
eTeciric  ;S<dclerir.g'  iroii  obviatetl  the ;  former,  itirni'^hing  -the  tu«- 
ohaiiic  with  aii  ir<Mi  which  nut  Otily  stayeil  uriifonnly  hot  all 
the  time,  but  one  in  which  t he  Iveat  intensity  cottld  be  easily 
regulated  by  tlic  nKre  turning'  oh  cm-  :Off  bf.tlve  current.  ■  The 
second  fault,  tliat  is-  tl>e  rapid  wasting  away  of  the  copper,  still 
remained,  to  a  large  extent,  iiccessitatintj  frei^wettt  renewals,  an'i 
coiisequeiitly  inaking  iioreeiuction  in  the  co>t  of  niaintcUance 

tt  is  of  nittclr  interest;  to  mHal"  worlc«rs  to  know  that  many" 
exper!mcnt.sma:de  in  the  researdi  laboratories  of  the  <ieTier;J 
Mbctric.  Company  to  mitig.ite  this  favdt  ha>  reSulte<l  iti  tlie  di- 
cwvery:  cfi  a.  prwess  <>f  treatnig  tlie  copper  wltiih  renders  -the 
Tatter  tVoit-o,\itli7^'ii)le  under  hi.u:l>  heats  and  MonrcorrodalUe  b> 
the  ;»eids  n.svd  in  stiblerirg.  l-'urthcFniore,  it  reduce>;  to  a  tntni- 
njnni  tire  drsstdving  action  of  tJie  molten  tin.  with  which  the 
vviM'king ;  lip  jiwst  always  1>tj  kti>t  cojited.  Tltis  "calorizing  ' 
>l)n>t:tss;  *)t;- u)et)iii?<l:«  sur 

■faxv  <if  tlu  cf'jiiivr  wiili  a  tli-in  layer  of  ni>n  o.vidizable  or  tion 
corrodalde  subsfaliee.  liable  to  scale  off  under  the  effects  <rf  he.ti 
;(ild  acids,  -but  actrially  changes  the  characteristics  of  the  c<">pper 
vo  an  .tppreciable  depth.  Tints  the  durability  or  praGtical  work- 
ing life  of  the  copper  i<;  incr'cased  to  such  an  extent  as  to  pro- 
r(<!e  a  sobleriii!;;  iron  of  maxinunn  econ'»ni\   ana  etToctiveness. 

Tire  tO»>l  is  a  >>Ty  interesting  develojHUettt  of  a -wcll-k.iK)wr 
Ijrincftile  aiirl  apfKirently  has  feen  worked  ont.  tfior^^itftliry:  aod. 
;i;ttectivelj4..  ;,>jx>/^-: /•:■:;-.:  ■;   -.{:■' 
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AN  INTERESTING  SECTIONAL  DRIVING  BOX 


The  rapidly  increasing  size  of  locomotives  with  the  addition 
and  redesign  of  the  accompanying  parts,  especially  those  under 
the  engine,  made  necessary  by  now  wheel  arrangements  with 
underhung  spring  rigging,  and  many  other  details  which  were 
unknown  only  a  few  years  ago,  have  converted  the  maintenance 
of  driving  boxes  into  a  very  serious  problem  througli  the  po- 


A.SSF.MIil.F.b     DKiVlNG     liUX. 

sition  of  inaccessibility  which  this  part  now  occupies.  Drop  pit 
work  heretofore  was  not  as  a  rule  regarded  as  a  particularly 
serious  proposition  in  connection  with  roundhouse  operations. 
In  the  majority  of  instances,  with  tiie  exception  of  tlie  main 
wheels,  it  became  only  necessary  to  take  down  tlie  hinder,  and 
such  of  the  side. rods  which  might  conflict,  whereupon  tiie  sub- 
sequent   procedure    of    lowering    the    wheel    was    simple,    and    in 


BOX,    SHOE,    WEDGE   AND   KEY. 

fact  the  entire  job  could  be  performed  with  comparatively  little 
delay  to  the  road  time  of  the  engine. 

Recent  complications,  however,  with  the  vastly  augmented 
weight  of  the  component  parts  have  in  many  instances  con- 
verted this  undertaking  into  one  of  rather  formidable  propor- 
tions, and  so  prolonged  the  work  that  it  is  not  unusual  to  see  a 


locomotive  held  for  two  or  even  three  days  for  the  renewal  of 
a  driving  box  brass,  or  even  a  shoe  and  wedge. 

With  a  full  appreciation  of  these  facts  it  is  not  surprising  that 
the  efforts  of  many  clever  mechanicians  have  for  some  time  been 
directed  toward  securing  some  new  form  of  driving  box  con- 
struction which  would  permit  its  removal  without  any  recourse 
to  the  drop  pit  whatever,  and  without  the  general  dismantling 
process  which  has  become  so  prominently  associated  with  it. 

A  recent  device  to  this  end  which  embodies  many  novel  and 
decidedly  interesting  features  has  been  recently  patented  and 
is  now  being  tried  out  with  satisfactory  results  on  the  Galveston, 
Harrisburg  and  San  Antonio  Ry.  The  construction  of  this, 
what  may  be  called  sectional  driving  box,  can  be  readily  under- 
stood from  the  accompanying  illustrations.  It  permits  the  re- 
moval of  the  box,  shoe  and  wedge,  without  the  use  of  a  drop 
pit  or  crane,  and  the  labor  of  taking  down  <ind  replacing  con- 
nectmg  rods,  pedestal  binder,  brake  rigging,  wheels,  etc.,  is 
saved,  the  locomotive  being  out  of  service  only  a  few  hours. 

It  will  be  noted  from  the  half-tone  illustrations  showing  the 
separate  i)arts  of  the  box,  and  the  entire  arrangement  in  its  as- 


LOCO  MOTIVE    PEDESTAL     WITH    BOX     APPLIED. 

sembled  form,  that  the  former  are  held  securely  together  by 
the  use  of  a  heavy  steel  key  which  unites  the  box,  shoe  and 
wedge  on  the  side  of  the  frame  next  to  the  driving  wheel.  To 
remove  the  driving  box  from  the  locomotive  all  required  is  to 
take  the  weight  oflf  the  spring  or  equalizer,  shift  the  saddle  or 
equalizer  to  one  side  and  lift  out  the  key,  whereupon,  by  reason 
of  the  box  being  unflanged  at  its  outer  end,  it  can  be  moved  in- 
ward on  the  axle  and  taken  out.  Then  the  shoe  and  wedge  may 
be  removed  without  disturbing  other  parts. 

The  shoes  and  wedges,  by  reason  of  being  built  out  en  the 
outside,  are  adapted  to  take  up  the  lateral  thrust  and  part  of 
the  wear  of  the  driving  wheel  hub.  The  driving  box,  although 
having  no  outer  flange,  appears  to  be  adapted  to  resist  the  lat- 
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eral  thrust  of  the  driving  wheel  in  tlie  usual  manner,  this  being 
secured  by  the  presence  of  the  key  which  prevents  endwise 
movement  of  the  box. 

It  is  prominent  in  this  construction  that  the  wearing  surface 
on  the  sides  of  the  driving  box  has  been  increased  nearly  50 
per  cent. :  that  the  shoe  and  wedge  have  been  materially 
strengthened,  and  that  better  lubrication  appears  possible. 
Wedges  should  not  require  adjustment  as  frequently  as  those 
generally  used  and  frame  failures  will  probably  be  reduced. 

It  is  said  that  a  driving  box  can  be  taken  down  in  30  minutes 
when  of  this  design,  and  at  a  cost  not  to  exceed  60  cents  for 
labor,  which,  if  the  latter  is  accurate,  represents  a  very  consid- 
erable saving  over  the  methods  now  in  vogue.  The  device  is 
comparati\ely  inexpensive  to  apply  to  locomotives  when  under- 
going general  repairs.  No  new  patterns  are  required,  as  the 
old  shoe  and  wedge  patterns  can  be  built  out.  The  machine 
work  merely  consists  of  planing  off  the  outside  flange  of  the 
box,  and  the  application  of  but  one  additional  inember  consist- 
ing of  a  substantial  key  held  in  place  by  the  spring  saddle  or 
spring  equalizer. 


OVERHEAD  GREASE  FEED  FOR  JOURNAL  BOXES 


Lubrication  of  locomotive  truck  journals,  working-  within  the 
journal  box,  by  means  of  hard  grease  applied  from  the 
top,  is  proposed  by  J.  C.  Martin,  inventor  of  the  device,  in  ac- 
cordance \,ith  the  arrangeiTient  shown  in  the  accompanying 
drawing.      This   is   in   contradistinction   to   an    under  application. 


V-J\— H— VL_^ 


^^^P^^ 


to  clear  the  J^^-in.  pipe  connection  from  the  grease  cup  to  the 
journal,  this  connection  being  screwed  directly  into  the  brass. 
It  is  recommended  that  the  cellar  be  packed  with  dry  waste, 
nearly  full,  and  coated  on  top  with  hard  grease,  the  object  of 
the  latter  being  to  prevent  taking  away  what  has  been  applied 
from  the  top.  The  length  of  the  J^-in.  pipe  is  determined  by 
whatever  obstructions  may  intervene  to  the  location  of  the  lubri- 
cator. The  latter,  as  will  be  clearly  seen,  is  of  the  compression 
type  and  is  readily  operated  by  the  cross  handle. 


Hoisting  Magnets. — Two  hoisting  magnets  handled  by  trav- 
eling cranes  at  the  plant  of  the  Inland  Steel  Company,  near  Chi- 
cago, are  said  to  have  unloaded  2,000  tons  of  pig  iron  from  a 
steamer  in  10J/2  working  hours,  while  with  manual  labor  this 
work  requires  28  men  working  two  days  and  two  nights.  Only 
the  two  crane  operators  were  employed,  except  that  at  the  last 
a  few  men  were  employed  to  shift  the  pigs  within  reach  of  the 
magnets.  It  is  stated  also,  that  at  the  Homestead  plant  of  the 
Carnegie  Steel  Company  two  operators  with  electric  traveling 
cranes  equipped  with  hoisting  magnets  have  done  the  work  that 
formerly  required  25  men. 


Oil  Engines  for  Locomoti\-es. — Following  on  the  experiments 
of  the   North   British   Railway  Company,  whose   locomotive  en- 
gineer   last   year   designed    an    electric    locomotive,    upon    which 
there  was  a  steain  turbine  driving  a  dynamo,  which  in  turn  sup- 
plied electrical  energy  to  electric  motors  for  driving  the  loco- 
motive,  a    leading    British    Railway    Company    has,    it    is    stated, 
given  instructions  for  the  preparation  of  designs 
for  a  500  h.p.  locomotive  of  a  similar  character, 
i»ut  using  a  Diesel  engine  for  driving  the  dynamo 
instead  o"f   a  steam  turbine.     It   is   reported  tliat 
the  results  with  the  North  British  type  of  elec- 
tric locomotive  have  not  come  np  to  e.vpectations 
in  the  matter  of   economical   working,  owing  to 
certain   defects,  which  tiie  use  <*f  the   Diesel  en- 
gine will,  it  is  expected,  remedy,  and  at  the  same 
time  reduce  the  size  and  weight  of  the  locomo- 
tivCi.. 


.MAKTINS     OVERHKAI.     TKfCK      lOlKNAI.     BOX     I.rnRlC.A.TOR. 


and  it  is  explained  that  owing  to  the  weight  of  the  locomotive 
it  has  not  been  found  practicable  to  properly  lubricate  the  jour- 
nals ^)y  applying  the  lubricant  to  the  under  face,  the  weight  be- 
ing such  as  to  prevent  its  proper  distribution. 

As  a  result  it  is  required  that  frequent  stops  of  the  engine  be 
made  in  onler  that  proper  attention  may  be  given  to  prevent 
overheating.  The  object  of  the  automatic  overhead  feed  of  the 
hard  grease  is  to  provide  for  adequate  lubrication  so  long  as  the 
supply  within  the  reservoir  is  maintained.  It  is  intended  through 
its  use  to  dispense  with  these  frequent  stoppages,  to  insure 
against  overheating,  to  increase  the  mileage  for  a  given  quantity 
of  hard  grease  lubricant  and  in  general  to  prolong  the  life  of 
the  journals. 

The  drawing  is  self-explanatory,  but  it  might  be  mentioned 
that  the  plan  purposes  the  use  of  solid  journal  bearings  without 
babbit  strips.  In  lieu  thereof  the  bearing  face  of  the  brass  is 
grooved  as  shown,  the  grooves  being  about  5/16  in.  deep.  The 
top  of  the  journal  box   is  drilled  with  a  hole  sufficiently  large 


Record  OF  A  Panama  Shovel. — During  Sep- 
tember Steam  Shovel  No.;  132,  workmg  in  the 
burrow  pit  a  Mt.  Hope,  excavated  42,600  cu.  yds., 
of  which  32,400  cu.  yds.  are  classified  as  rock 
and  the  balance  as  earth.  The  shovel  is  served 
by  three  trains  of  about  ten  lo-yd.  dump  cats 
each.  Delays  were  as  follows:  Mining,  3.00  hrs. ; 
repairs.  0.45;  moving  shovel,  ii. 15;  cutting  out 
shovel,  3  times,  3.30;  waiting  for  cars,  5.30;  a 
total  of  24  hours.  Shovel  was  under  steam  200  hours  and 
worked  88  per  cent,  of  that  time.  The  average  output  per  day 
was  1,704  cu.  yds.  place  measurement. 


A  Mammoth  Crane,  the  Largest  iK  the  World,  has  been 
erected  at  Govan,  Scotland,  for  use  in  the  construction  of  large 
steamships.  It  is  of  the  cantilever  tj-pe,  and  is  169  feet  from 
rail  level.  The  jib  has  a  total  length  of  270  feet  and  extends 
169H  feet  outward  from  the  center,  and  can  be  iitilired  within 
every  point  of  a  circle  336  feet  in  diameter.  The  crane  on  slow 
gear  is  capable  of  elevating  200  tons  extended  75  foet,  along  the 
jib  and  on  quick  gear   100  tons  at  133  feet.  o' "-^  '•-'-' / 


The  Oxy-Acetylexe  Process  of  cutting  steel  has  been  used 
in  a  noteworthy  manner  in  connection  with  the  salvage  of  the 
battleship  Maine,  the  wreck  of  which  is  now  being  dewatered 
in  Havana  harbor.  Much  of  the  work  involves  the  cutting  of 
armor  plate  9  inches  thick,  as  well  as  the  usual  plates,  beams 
and  bars  used  in  the  structure  of  a  ship. 
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A  NEWLY  DESIGNED  RADIAL  DRILL 


The  Dreses  Machine  Tool  Company,  of  Cincinnati,  O.,  has 
developed  a  line  of  plain  radial  drills  which  differ  in  several  de- 
tails from  those  formerly  built.  A  prominent  feature  of  the 
new  machine  is  the  mounting  of  the  spindle  driving  gear  on 
ball  bearings,  and  the  addition  of  an  extra  bearing  for  the  head 
on  the  rear  ci  the  arm.  This  third  bearing  adds  to  the  support 
of  the  head,  prevents  bending  and  strain  of  the  rear  shaft,  and, 
still  more  important,  minimizes  the  wear  of  the  bevel  gears  an< 
their  bearings,  and  distributes  the  torsional  strain  over  tlie  whole 
arm.  A  single  handle  on  tlic  left  side  of  the  head  above  the 
face  of  the  arm  serves  to  clamp  and  release  the  head.  A  com- 
pound spiral  gear  arrangemetit  and  the  third  support  in  tlie  rear 
enables  it  to  move  easily  along  tlie  arm. 

The  general  design  of  the  machine  suggests  a  particularly 
sturdy  construction.  The  cohunn  is  made  in  two  sections,  ilie 
outer  one  swinging  on  an  iiuier  fixed  Ciihnnn  tliat  readies  nearly 

to  the  top.     The  diameters  of  both  are  greatly  

increased  at  the  lower  end.  A  third  bearing 
has  been  introduced,  which  adds  strength  and 
rigidity.  A  place  for  a  large  roller  bearing  to 
rest  and  swing  on  is  provided  by  the  rein- 
forced portions  as  well  as  means  for  clamp- 
ing the  column  easily  and   tiriiil,\. 

The  clamping  handle  is  always  within  easy 
reach  of  the  operator  since  it  follows  the  arm, 
and  no  pressure  is  exerted  on  the  rollers  of 
the  bearing  when  the  arm  is  clamped  in  pn- 
sition.  These  rollers  are  tapered,  of  large 
diameter,  and  thoroughly  protected  from  chips 
and  dirt. 

In  the  design  of  the  spindle  driving  gear  an  important  im- 
provement has  been  made  to  reduce  the  friction  to  which  this 
gear  is  subjected  by  the  pull  exerted  upon  it  when  the  spindle 
feeds  down.  This  has  been  accomplished  by  making  the  spindle 
driving  gear  rest  and  revolve  on  a  ball  bearing. 

The  mechanism  for  the  feed,  which  is  of  the  all-geared  type, 
is  enclosed  in  a  small  case.     Eight  changes  in  all  are  available; 


.ADDITIONAL     BEARING     FOR     HEAD. 


THE     DRESES     IMPROVED     RADIAL     DRILL. 

four  of  these  ranging  from  0.007  to  0.022  in.  per  revolution  of 
the  spindle  are  secured  by  the  little  handle  on  the  feed  *liaft 
at  the  right  of  the  head  and  are  increased  from  0.026  to  0.80 
in.  by  the  small  crank  above,  both  being  within  easy  reacli  of 
the  operator.  The  use  of  a  ratchet  clutch  enables  the  hand  feed 
to  work  ahead  of  the  power  feed.  A  swinging  dou  attached 
to  an  extension  on  the  spindle  sleeve  is  brought  into  contact 
with  an  adjustable  dog  on  the  feed  bar,  and  there  is  a  graduated 
scale  by  which  the  depth  of  a  hole  can  be  gauged  from  zero. 
Several  of  these  dogs  can  be  put  on  the  feed  bar  and  the  swing- 
ing dog  brought  into  contact  with  them  successively  for  ditfer- 
eiit  depths  of  holes.  A  safety  release  for  the  end  of  the  feed 
is  provided.  The  quick  advance  and  return  device  ha?  four 
levers,  any  one  of  which  engages  and  disengages  the  feed  in- 
stantly, and  also  serves  as  a  pilot  wheel  for  hand  operation 
iif  tlie  spindle. 

1  lie  starting,  stopping  and  tapping  mechanism,  which  is  of 
the  friction  type,  is  embodied  in  the  head  and  operated  by  the 
Iiorizontal  lever  shown  below  the  arm  in  the  illustrations.  The 
large  diameter  friction  bands  are  double  expandinj.;  and  are 
made  of  phosphor  bronze  to  avoid  cutting.  The  bevel  gears 
containing  the  frictions  run  in  an  oil  bath.  The  speed  chang- 
ing lever  on  the  head  enables  the  tap  to  be  backed  out  at  2'/2 
times  the  cutting  speed.  Three  speed  changes,  rendering  21  dif- 
ferent spindle  speeds  available,  are  provided  for  the  head,  the 
arrangement  being  patterned  after  autonmbile  transmission 
gearing. 

.Any  desired  speed  can  be  secured  without  stopping  the  ma- 
chine. The  speed  variation  is  of  the  tumbler  pear  type  and  has 
seven  changes.  The  teeth  are  of  the  20  degree  involute  pointed 
form  to  insure  strength  and  easy  engagement.  To  overcome 
momentum  when  starting,  the  speed  variator  runs  ai  the  slowest 
speed  at  all  times  and  is  provided  with  the  builders'  self-releas- 
ing overtake  clutch.  In  the  variator  one  gear  runs  loose  on  the 
variable-speed  shaft  and  is  clutched  by  four  pawls  located  in 
fixed  gears  mounted  on  this  shaft.  These  pawls  are  kept  in 
contact  with  the  inner  surface  of  the  gear  by  spiral  springs  and 
will  release  the  two  gears  when  the  fixed  ones  run  faster  than 
the  looselv  mounted  one. 
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Three  sizes  of  tool  with  arms  5,  6  and  7  ft.  long  are  built  and 
range  in  weight  from  10,000  to  16,000  lbs.  In  a  test  of  the  mid- 
dle size  an  8-in.  pipe  tap  was  fed  in  a  2}/^-in.  plate,  and  a  hole 
was  drilled  in  cast  iron  by  a  4-in.  high  speed  drill  at  a  cutting 
speed  of  100  ft.  per  minute  and  a  feed  of  0.027  '"•  per  revolu- 
tion of  the  spindle. 


AIR  PRESS  FOR  ROD  BUSHINGS 


CHICAGO   &   NORTH   WESTERN   RY. 


A  very  useful  contrivance  for  the  application  and  removal  of 
rod  bushings  is  shown  in  the  accompanying  drawing.  It  was 
evolved  and  is  in  use  at  the  Winona,  Minn.,  shop  of  the  above 
road  and  is  said  to  be  a  great  time-saver  over  the  method  for- 
merly in  vogue  of  doing  this  work  on  a  wheel  press,  an  im- 


Valve  for 
draining'  air 
of  condensation. 

Cock  for  shutting 
off  main  air 
supply. 


Section  A-A  View  No.l 

FIG.  2 


gSLge 
connection. 


Main  air 
supply  pipe. 


these  bolts  act  ns  separators  for  the  cylinders  aud  between  the 
lower  cylinder  and  the  table.  ;    :- 

The  apparatus  is  controlled  by  the  three-way  valve  shown  at 
(A),  Fig.  I,  and  in  section  in  Fig.  2.  This  is  made  of  round 
stick  brass  with  a  taper  plug  similar  to  a  cutout  cock.  Holes 
are  drilled  in  tlie  body  and  the  plug  as  shown,  (a)  connects 
with  the  top  cylinder  and  under  the  piston  for  raising  both  pis- 
tons; (b)  witli  the  main  supply  pipe,  and  (c)  with  both  cylin- 
ders on  top  of  their  pistons  for  pressing  in  the  bushings.  When 
the  valve  is  in  the  position  shown  in  Fig.  2,  the  main  supply  is 
connected  with  pipe  (c).  Fig.  i,  and  the  pistons  are  raised,  while 
pipe  (D)  is  connected  with  the  exhaust  (d).  Fig.  2.  By  plac- 
ing the  handle  in  mid  position  the  valve  is  closed ;  in  the  ex- 
treme position  the  main  supply  is  connected  with  pipe  (D),  Fig. 
I,  and  pipe  (c)  is  in  connection  with  the  exhaust. 

As  an  index  of  the  pressure  emploj'cd  a  common  air  gauge, 
registering  to  100  lbs.,  was  made  use  of  by  pasting  a  circle  of 
paper  on  the  dial  with  the  approximate  tuns 
marked  opposite  each  ten-pound  division,  this 
ratio  being  easily  computed  as  follow  s :  the 
area  of  the  two  pistons  =  692.72  sq.  iiu, 
divided  by  2,000  =  .346  tons  for  one  pound 
pressure,  and  multiplied  bj'  10.  20,  etc..  gives 
the  equivalent   entirely  around  the  dial. 

This  press  is  placed  near  the  end  of  the 
rod  department  in  the  Winona  shop  and  is 
served  by  a  one-rail  traveling  .nir  h'ust. 


Pex.xsylvania's  Great  Goal  PsoDLxrioN*. 

— In  the  combined  production  of  anthracite 
and  bituminous  coal  Pennsylvania  outranks 
any  of  the  coal-producing  countrits  of  the 
world  except  Great  Britain  and  Germany, 
and  in  1910,  reports  the  United  States  Geo- 
logical Survey,  it  came  within  !0.oo<5.ooo 
short  tons,  or  less  than  5  per  cent.,  of  the 
output  of  Germany.  Pennsylvania's  produc- 
tion in  1910  was  more  than  four  times  that 
of  Austria-Hungary  in  1909,  more  than  live 
times  that  of  France  in  1910,  and  nearly  20 
per  cent,  of  tlie  total  world  production.  The 
industry,  particularly  in  the  bitumnious  dis- 
tricts, has  kept  pace  with  the  manufacturing 
industries  and  has  increased  in  considerably 
larsrer  ratio  than  the  population  of  the  State 
and  of  the  United  States  as  a  whole.  From 
1814  to  the  close  of  1910  the  total  produc- 
tion of  anthracite  had  amounted  to  2,l8o,- 
323,469  short  tons. 


A   CHKAP    AND   EFFECTIVE    ROD    PRESS. 

provemcnt   in   fact   amounting  to   the   handling  of  ten   bushings 
to  one. 

It  will  be  observed  that  the  press  consists  of  two  cyhnders. 
These  are  21-in.  diameter  by  12-in.  stroke,  and  were  made  from 
a  locomotive  cylinder  bushing.  The  heads  are  of  ^-in.  boiler 
steel,  reinforced  by  two  i-in.  x  3^4-in.  pieces  of  flat  iron.  The  pis- 
tons are  of  j4-in.  boiler  steel,  with  a  collar  riveted  in  the  center 
which  acts  as  a  reinforcement  for  the  piston  rod,  and  lYz-'in. 
angles  riveted  radially  for  additional  strength.  The  entire  con- 
trivance is  held  together  with  sixteen  one-inch  bolts,  as  shown 
in  Fig.  I,  part  of  them  running  through  the  work  table,  and  the 
others  only  to  the  bottom  head.     Pieces  of  pipe  (No.  2)  around 


Cemext  Production  ix  1910, — Ernest  F. 
Burchard,  of  the  United  States  Geological 
Survey,  reports  that  in  1910  the  production 
of  Portland  cement  in  this  country  reached 
the  enormous  total  of  76.549.951  barrels,  whh 
a  value  of  $68,205,800.  This  is  eqiuvalent  to 
12.986,152  gross  tons,  valued  at  $525  a  ton. 
It  is  an  increase  over  the  output  for 
1909  of  11,558,520  barrels,  or  nearly  18 
per  cent.,  and  an  increase  in  value  of  $15,347,446.  or  more 
than  29  per  cent.  I  his  increase  alone  is  greater  than  the 
total  output  of  Portland  cement  in  1900.  In  addition  to  Port- 
land cement  there  was  also  produced  last  year  1,139.239  barrels 
of  natural  cement  and  95,951  barrels  of  puzzolan  cement,  a  total 
of   77,785.141    barrels. 

The  price  of  Portland  cement  in  19x0  was  as  low  as  73  cents 
a  barrel  in  some  places,  the  average  for  the  United  States  being 
89.1  cents  a  barrel.  In  1890  the  average  price  was  over  $2  a 
barrel  and  as  late  as  1903  it  was  $124  a  barrel.  These  figures 
are  of  considerable  interest  as  indicative  of  the  great  demand 
for  this  product. 
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ELECTRIC  POWER  FOR  RAILWAY  SHOP*  generator  sets  of  approximately  300  kw.  capacity  each,  to  pro- 

vide   direct   current    for   the   variable   speed   machine    tools   and, 

-rv                 ^t               .            r               .•                   .    -                ^-  possibly,  for  the  cranes.    The  first  cost  for  prenerating  units  will 
There  are  three   systems  of  generating  current   tor  operatmg  ,            %  ,,                                                               ^               & 
.               ,  .              ti.        *•                  ,^     I       ..              .1  be  as  follows: 
shop  machmery ;  alternatmg  current,  direct  current,  and  a  com- 
bination   of    both.      The    first    modern    repair    shops    used    direct  Alternating  current  (turbines) $4l,50O 

current  exclusively.     This   was  due  both   to   lack  of   knowledge  nir<Tc™77tuUS"^  !^^! . ^^^^^  Itlll 

concerning    the    characteristics    and    uncertainty    regarding    the  Direct  current  (engine  type  generating  units) 72,000 

,        ■,  ■,■  .         .  w  ,•  .         1         .1        I  •    .  ^       f  Alternating    and   direct    current    (turbines) 51,500 

feasibility    Ot    using    alternating    current:    also    the    high    cost    of  Alternating  and  direct  current   (engine  type  generating  units) 84,500 

motors  and  generating  apparatus  which  then  prevailed,     .\bout 

seven  or  eight  years  ago  shops  were  installed  using  a  combined  Special  attention  is  called  to  the  fact  that  the  above  estimate 

alternating  current   and   direct   current   system.     In    some   cases  °"   ^  combined   system,  contemplates  the  use  of  a  synchronous 

•  both    direct    current    and    alternating    current    prime    generating  "^o^o""  '"  connection  with   the  motor  generator   set  as  a  power 

units  were   used,   and   direct  current   was  obtained   through  the  f^'^^°'"  corrective   device.     It  is  the  usual   method   for  electrical 

medium  of  a  motor  generator  set  or  a  rotary  converter.     The  manufacturers  to  rate  alternating  current  generating  units  on  the 

advantages    of    the    latter    arrangement   are    numerous,    but    the  ^^^'^  °f  ^  Pe""  c^"*-  PO^^^""  ^^^^or.     By  actual  practice,  however, 

flexibility   of   operation    and   the   high   efficiency   of   large   units  '^  ^'^^  been  ascertained  that  the  power  factor  usually  prevailing 

would  form  a  determining  factor  in  deciding  on  this  method  in  '"   ^°^^   manufacturing   establishments   and    railway   shops,    will 

preference  to  the   former.  ^^""^  ^^°^  55  PCT  cent,  to  75  per  cent.,  rarely  being  as  high  as  80 

During  the  past  five  years  several  installations  have  been  made  P^'   '^^"*-     ^n  this  account  it  is  generally  advisable  to  install  a 

where  alternating  current  is  used  exclusively,  probably  the  most  synchronous  motor  in  tlie  power  plant,  which  can  either  be  ef- 

prominent  being  that  of  the  New  York.  New  Haven  &  Hartford  ficiently  used  for  driving  direct  current  generators  or  as  a  syn- 

shops  at  Rc-adsville.  Mass.     The  committee  is  dubious,  even  at  chronous   condenser,    floating   on   the   line   to   bring   the   power 

this  time,  as  to  whether  or  not  the  best  plan  is  to  use  alternating  factor  up  to  the  desired  point. 

current  to  the  exclusion   of   direct  current,   as   no   doubt   exists  It  is  clearly  evident  that  a  straight  alternating  current  installa- 

but  what  increased  output  can  be  obtained  from  certain  classes  tion  is  far  cheaper  in  first  cost,  from  the  power  plant  standpoint, 

©f   machine   tools   by  the   use   of   variable   speed   direct   current  than   either  of  the   alternatives.      Next,   the   distributing   system 

motors,  in  view  of  the  present  high  labor  costs,  this  is  certainly  must  be  considered.     We  are  practically  limited  on  account  of 

an  important  consideration.     The   recent   development  of  multi-  commutation  to  250  volts  as  a  potential   for  transmitting  direct 

speed  alternating  current  motors,  and  the  increased  use  of  vari-  current,  but  in  the  case  of  alternating  current  440  volts  or  550 

able   speed  alternating  current  motors  in   conjunction   with   me-  volts   are   generally   used.     Taking   into   consideration   transmis- 

chanical  gear  changes,  however,  may  in  a  short  time  alter  pres-  sion   line   losses   alone,   we   can   transmit   nearly    four   times   the 

ent  engineering  practice.  power  at  440  volts  alternating  current  as  at  250  volts  direct  cur- 

Practicallv  ail  of  the  machine  tool  builders  have  so  arranged  rent,  with  the  same  percentage  of  loss.  In  shop  practice,  how- 
their  machine?  that  the  constant  speed  motor  drive  may  be  used  ever,  the  limited  distance  at  which  power  is  transmitted  gen- 
through  the  medium  of  mechanical  gear  changes,  and  in  small  erally  makes  tiie  current  carrying  capacity  of  the  wire  a  deter- 
shop  installations  where  the  power  plant  capacity  does  not  ex-  mining  feature,  rather  than  the  losses  through  resistance.  On 
ceed  500  kw..  it  would  seem  inadvisal)le  to  complicate  power  this  account  it  will  probably  be  found  that  the  transmission  lines 
distribution  by  installing  both  alternating  and  direct  current,  in-  for  alternating  current  will  require  about  (3o  per  cent  as  much 
asmnch  a*  the  relative  saving  in  labor  would  be  less  than  in  a  of  copper  as  those  used  for  direct  current.  The  percentage  of 
large  shop  where,  as  in  a  great  many  cases,  manufacturing  is  loss,  however,  will,  of  course,  be  considerably  less,  on  account 
done  for  smaller  shops  on  the  system.  of   the  higher  voltage  at  which  the  current  is   transmitted. 

In  the  first  place,  we  must  consider  tlie  original  cost,  beginning  It  has  been  customary  where  direct  current  is  used  to  operate 
at  the  power  plant  and  ending  at  the  motors  which  drive  the  both  arc  and  incandescent  lamps  from  a  250-volt  circuit.  With 
machinery.  The  cost  of  certain  parts  of  the  power  plant  will  re-  an  installation  of  this  character,  the  life  and  efficiency  of  in- 
main  practically  constant,  regardless  of  whether  or  not  direct  or  candescent  lamps  are  greatly  reduced,  and  the  arc  lamps  do  not 
alternating  current  is  used,  provided,  of  course,  that  the  same  operate  as  successfully  as  on  a  125-volt  circuit.  The  develop- 
method  oi  operating  generating  units  is  decided  on.  If  alternat-  ment  of  the  tungsten  lamp  for  shop  lighting  has  practically 
mg  current  turbines  are  compared  with  direct  current  generators  made  imperative  the  use  of  125-volt  transmission,  which  in  the 
with  cro-s-compound  condensing  engines,  tlu'  cost  of  the  build-  case  of  direct  current  would  require  special  generators  for  this 
jng  and  foundaiioii>  would  be  considerably  greater  for  the  latter  service,  on  the  assumption  that  250  volts  has  been  standardized 
installation;  the  boilers,  condensers  and  other  accessories  would  for  power  service.  It  is  very  simple  in  the  case  of  alternating 
remain  practically  the  same.  We  should  assume,  however,  that  current  to  obtain  the  low  tension  lighting  voltage,  as  the  trans- 
the  comparison  would  be  between  alternating  current  turbo-  mission  can  be  made  at  the  full  voltage  of  the  generating  unit, 
generators,  and  direct  current  turbo-generators;  in  which  case  and  transformed  to  the  desired  potential  near  the  point  at  which 
the  cost  of  tlie  liuilding  and  all  equipment,  exclusive  of  the  gen-  it  is  used. 

crating  units,  would  be  es.sentially  the  same.     Where  alternating  Some  consideratfon  must  be  given  to  the  relative  cost  of  alter- 

current   is  decided  on  the   installation   of  turbines   is  practically  nating  current  and  direct  current  motors  for  operating  machin- 

the  only  thing  considered,  as  recent  developments  in  the  design  ery  and  cranes.     We  would  estimate  tliat  tlie  cost  of  alternating 

of    non-condensing    units    makes    tliem    eminently    satisfactory  current   motors   for   individual   and   group   drive   would   be   less 

where  water  cannot  be  secured  for  condensing  purposes.     In  the  than   direct  current  motors,   but  the  cost   of  alternating  current 

case  of  direct  current  many  engineers  prefer  engine  type  units  motors  for  cranes  will  be  somewhat  in  "excess  of  direct  current 

to   turbo-generator   units.  motors,  as  the  fundamental  principles  of  alternating  current  mo- 

We  give  below  tlie  approximate  first  costs  of  generating  units  tor  construction  make  is  necessary  to  use  on  cranes  much  larger 

in  a  power  plant  installation   to  provide  power  and   light   for  a  alternating    current    motors    than    direct    current    motors.      The 

large  locomotive  and  car  repair  shop,  with  fifty  pit<  in  erecting  ease  of  speed  control,  however,  is  approximately  the  same,  and 

shrp.  and  sufficient   car  repair  facilities  to  take  care  of  the  di-  jt  is  doubtful   if  an  operator   could  tell   from  the  operation  of 

vision  on  which  the  shop  is  located.     Undoubtedly,   for  a  shop  the  crane  whether  direct  current  or  alternating  current  motors 

of  this  character  and   size,   most  engineers   would   decide   upon  were  applied. 

three  prime  generating  units  of  approximately  750  kw.  capacity  As  a  general  proposition,  it  is  only   fair  to  assume  that  the 

each:   and,   if  a   combination   system   is   considered,   two   motor  difference  in  first  cost  of  electrical  equipment  for  a  large  rail- 

"vAbstract  of  a  committee  report  at  the  Chicago  meeting  of  the  Associa-  ^ay  repair  shop,  based  on  the  use  of  alternating  or  direct  cur- 

tion  of  R.iiiway  F.ioctiic.-ii  Engineers.  November,  1911.  •  rent,  would  be  mainly  represented  by  the  difference  in  cost  of 
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the  power  plant  equipment.  The  saving  in  the  transmission 
system,  by  using  alternating  current,  and  the  lower  cost  of  al- 
ternating current  motors  for  driving  machine  tools,  would  be 
practically  counterbalanced  by  the  increased  cost  of  alternating 
current  motor  driven  cranes  and  variable  speed  machines,  where 
it  is  necessary  to  provide  them  with  mechanical  speed  changes. 

We  should  bear  in  mind  the  possible  necessity  in  the  future 
of  transmitting  current  for  a  long  distance  for  the  purpose  of 
operating  pumps,  or  furnishing  light  to  depots  or  other  prop- 
erty removed  from  the  power  plant.  Also  the  possible  likeli- 
hood of  purchasing  alternating  current  from  a  hydroelectric 
company  based  on  rates  lower  than  the  same  current  could  be 
generated  by  the   railway. 

The  general  conclusion  is  that  alternating  current  should  be 
used  exclusively  in  small  division  railway  repair  shops,  where 
ihe  capacity  of  generating  units  in  the  power  plant  does  not 
exceed  500  kw.,  and  that  the  combination  of  alternating  current 
and  direct  current  should  be  used  in  larger  installations.  The 
direct  current  units  should  be  installed  for  the  purpose  of  oper- 
ating variable  speed  machine  tools  only.  The  use  of  alternating 
current  for  operating  cranes,  transfer  tables,  turntables  and 
hoists  is  recommended  as  being  wholly  satisfactory,  and  no 
reason  exists  for  converting  alternating  current  to  direct  current 
for  any  of  these  purposes. 

The  modern  railway  shop  requires  compressor  capacity  of 
1,000  to  10,000  cu.  ft.  of  free  air.  In  order  to  obtain  this  vol- 
ume, it  is  necessary  to  use  steam  representing  from  150  to  1,500 
boiler  h.p.,  which  probably  equals  the  amount  of  power  neces- 
sary to  operate  all  shop  equipment  driven  by  other  methods. 
We  desire  to  unequivocally  endorse  the  substitution  of  electric 
power  for  compressed  air  wherever  possible,  and  the  develop- 
ment of  electric  drive  for  hoists,  riveters,  chipping  hammers, 
drills,  etc.,  makes  it  wholly  practical  to  eliminate  the  majority 
of  pneumatic  appliances.  It  is  also  desirable  to  distribute  a 
number  of  small  compressors  through  the  various  buildings, 
these  compressors  to  be  electrically  driven  and  arranged  to  auto- 
matically start  and  stop  through  pressure  governors.  While  this 
method  may  not  be  wholly  feasible  under  present  operating  con- 
ditions, it  would  not  only  be  feasible  but  strongly  advisable  if 
the  compressed  air  consumption  is  greatly  reduced  by  the  sub- 
stitution of  electrical  equipment  as  above  indicated. 


to  the  minimum.  The  staybolt  chucks  are  readily  removable, 
leaving  the  machine  available  for  a  variety  of  sensitive  drilling 
when  necessary.     Tlie  many  praiseworthy  features  of  this  new 


machine  and  its  capacity  would  indicate  that  it  is  an *^ indispen- 
sable adjunct  to  a  boiler  shop,  especially  one  engaged  on  loco- 
motive \vork.  \ 


FOUR  SPINDLE  STAYBOLT  DRILL 


In  view  of  the  recent  recommendation  of  the  Interstate  Com- 
merce Commission  in  regard  to  the  use  of  telltale  holes  in  boiler 
staybolts,  the  machine  illustrated  above  is  of  particular  interest 
.at  this  time.  Athoiigh  not  a  new  tool  in  the  strict  sense  of  the 
word,  as  there  are  over  a  hundred  in  operation  in  various  rail- 
road shops,  this  staybolt  drill  herein  illustrated,  a  product  of  the 
Foote-Burt  Company,  Cleveland,  O.,  has  been  re-designed  to 
take  care  of  increased  strain  which  is  inseparable  from  the  use 
of  high  speed  steel. 

The  machine  has  a  capacity  of  four  5/16  in.  drills,  and  will' 
take  in  staybolts  from  54  •"•  to  i^  in.  in  diameter,  and  from' 
3  in.  to  15  in.  long.  Each  spindle  is  provided  with  three  inde- 
pendent speeds  and  has  two  changes  of  power  feed.  Power 
feed  is  equipped  with  automatic  knock-oflf,  which  can  be  set  for 
any  depth  within  the  capacity  of  the  machine.  Both  feed  and 
speed  can  be  readily,  changed  on  any  spindle  without  changing 
the  other  spindles.  Specially  designed  chucks  with  simple,  quick 
acting  gripping  mechanism  center  the  staybolts  beneath  each 
spindle  and  hold  them  rigidly  in  position.  A  hardened  bushing 
is  provided  for  the  drill  to  run  in,  insuring  its  starting  central 
with  the  piece  held  in  the  chuck.  An  oil  pump  is  provided  with 
suitable  return  tank  so  that  kberal  quantities  of  lubricant  can 
be  used.  \ 

On  account  of  the  extremely  simple  design  of  this  machine 
and  its  ease  of  operation,  a  boy  can  readily  keep  all  four,  spin- 
dles running  to  their   maximum   capacity,   reducing  piece   costs 


The  Results  of  Pennsylvania  Railroad  Forestry.— A  fine 
example  of  what  may  be  done  in  the  way  of  reforestation  is 
shown  by  the  Pennsylvania  Railroad.  This  road  started  some 
years  ago  to  plant  trees  on  its  own  property  in  all  appropriate 
places,  setting  large  numbers  of  them  in  previously  unused  places 
alongside  the  tracks.  It  has  begun  to  reap  the  harvest.  In  the 
last  three  years  the  Pennsylvania  has  used  2.600,000  board  feet 
of  Jumber  and  15,000  trees  grown  by  this  system  on  its  own 
land.  The  company  is  constantly  incri^asing  its  wooded  area, 
and  hopes  ultimately  to  supply  all  its  own  needs  in  the  way  of 
track  ties  and  timber  for  other  purposes. 


A  Conference  on  Car  Wheels  was  held  in  Xew  York  on  No- 
vember 10,  at  the  Waldorf-Astoria  Hotel,  and  the  following  were 
among  those  representing  the  Master  Cir  Builders"  Association: 
W.  Garstang,  superintendent  of  .motor  power.  Big  Four  Rail- 
road, Indianapolis,  Ind. :  C.  .A.  Brandt,  mechanical  engineer,  Big 
Four  Railroad,  Indianapolis :  R.  L.  Ettenger,  consulting  mechan- 
ical engineer.  Southern  RailmfRi^  Washington,  D.G.;  J.  M. 
Henry,  lAaster  mechanic,  PennsylvWria  Railroad. 


It  is  Stated  that  the  Following  Prepar.mion  will  keep  ma- 
chinery clean  for  months  under  ordinary  circumstances,  as,  for 
instance,  in  a  show  room :  One  ounce  of  camphor,  dissolve 
in  I  lb.  of  melted  lard,  and  add  enough  plumbago  powder  to 
make  the  mixture  the  color  of  iron.  Clean  the  machinery,  and 
srnear  it  with  the  mixture.     After  24   houfs  rub  to  a  finish. 


-% 
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PROPOSED  SPECIFICATIONS  FOR  POSTAL  CARS 


Specifications  covering  the  construction  of  all  steel  and  steel 
underframe  postal  cars  are  desired  by  the  post  ottice  department, 
and  it  has  called  upon  the  railways  for  their  co-operation  and 
assistance.  After  several  conferences,  the  sub-committee  of  me- 
chanical officers  of  the  Special  Committee  on  Relations  of  Rail- 
way Operation  to  Legislation,  the  committee  of  the  post  office 
department  and  the  chief  engineers  of  the  leading  car  building 
companies  have  submitted  to  the  railways  a  proposed  specification 
which  will  be  brought  up  for  discussion  at  a  meeting  on  December 
4  at  Washington.  D.  C. 

The  proposed  specification  is  as  follows : 


\ 


GEN  ERAL. 

'I'ypi. — Postal  cars  may  be  built  according  to  any  of  the  fol- 
lowing types  of  construction:  (a)  Heavy  center  sill  ci>nstruction, 
the  center  sills  acting  as  the  main  carrying  member,  (h)  Side 
carrying  construction,  the  sides  of  the  car  acting  as  the  main 
carrying  members  having  their  support  at  the  bolsters,  (c) 
Underframe  construction  in  which  the  load  is  carried  by  all  the 
longitudinal  members  of  the  lower  frame.  The  super-structure 
framing  may  be  of  steel  or  of  wood  re-enforced  as  per  R.  M.  S. 
Specification.  Plan  No.  i.  (d)  Combination  construction  in  which 
the  side  frames  carry  a  part  of  the  load,  transferring  same  to 
the  center  sills  at  points  remote  from  the  center  plate  for  the  pur- 
pose of  utilizing  tniiform  center  sill  area.  Steel  castings  may  be 
nsed  as  parts  of  the  underframe  in  any  of  the  above  types. 

Materials. — All  rolled  steel  plates  and  shapes  used  in  the  car 
framing  *hall  he  made  by  the  open-hearth  process.  The  physical 
and  chemical  properties  of  all  material  used  in  tlie  car  framing 
shall  be  in  accordance  with  the  latest  standard  specifications  of 
the  American  Society  for  Testing  materials,  as  follows :  The 
standard  specification  for  structural  steel  for  bridges,  for  steel 
plates,  shapes  and  bars ;  the  standard  specification  for  wrought 
iron,  for  iron  bars  and  plates:  the  standard  specifications  for 
steel,  malleable  iron  and  gray  iron  castings 

irorkiiianship. — All  workmanship  throughout  tlie  car  shall  be 
first-class.  The  jointing  of  the  car  framing  shall  he  made  so  that 
the  structure  as  a  whole  shall  be  Iniilt  to  dimensions  specified, 
and  all  joints  exposed  to  the  weather  shall  be  made  ti.nlit  against 
leakage. 

Lift'  Loads. — The  car  body  shall  be  designed  to  carry  the  speci- 
fied live  load  in  addition  to  itsNpwn  dead  weight  under  service 
conditions.  Where  no  live  load  ik  specified  the  maximum  capac- 
ity of  the  car,  as  determined  by/ wheel  loads,  shall  be  used  as  a 
basis   for  calculations. 

BiiMHg. — The  maximum  end  slVpck  due  to  buffing  shall  he  as- 
sumed as  a  static  load  of  400,oo«f  lbs  applied  horizontally  at  the 
resultant  line  of  the  forces  acting  at  the  center  line  of  the  buf- 
fing mechanism,  and  at  the  center  line  of  draft  gear  respectively, 
and  shall  be  assumed  to  be  resisted  by  all  continuous  longitudinal 
underframe  members  below  the  floor  level,  provided  such  mem- 
bers are  sufficiently  tied  together  to  act  in  imison 

Details. — All  connections,  except  those  specified  in  the  second 
paragraph  under  end  construction  shall  be  designed  for  the  maxi- 
mimi  strain  to  which  the  member  connected  shall  be  subject,  and 
secondary  stresses  in  any  members  caused  by  eccentric  loads 
shall  be  properly  combined  with  the  direct  stresses  in  such  mem- 
bers. The  maximum  fiber  stress  in  any  member  subject  to  both 
direct  and  secondary  stresses  may  be  taken  at  20  per  cent,  greater 
than  those  given  in  the  paragraph  on  stresses,  but  the  direct 
stresses  considered  alone  must  not  exceed  the  allowable  stresses 
given  in  said  paragraph. 

The  minimum  distance  between  centers  of  rivet  holes  shall  be 
thrc*^  diameters  of  the  rivet,  and  the  minimum  distance  between 
the  center  of  the  rivet  hole  and  a  sheared  edge  shall  be  not  less 
than  one  and  one-half  times  the  diameter  of  the  rivet.  Below 
the  floor  line,  framing  connections  of  floor  beams,  posts,  etc., 
may  be  of  rolled  steel,  pressed  plate,  or  cast  steel,  and  above 
the  floor  line  such  connections  may  also  be  of  malleable  iron. 
Connections  for  I-beams,  channels  or  tees  may  also  be  made  by 
coping  the  flanges  and  bending  the  web  to  form  a  knee,  and  for 


angles  by  coping  one  leg  and  bending  the  other.  The  use  of 
fillers  in  the  underframe  and  superstructure  shall  be  avoided 
wherever  possible.  All  holes  for  rivets  or  bolts  in  the  under- 
frame, superstructure  and  outside  finish  shall  be  drilled  or 
punched  and  reamed  to  size  and  fairness.  No  drifting  of  holes 
will  be  allowed.  In  deducting  rivet  or  bolt  holes  to  obtain  the 
net  area  of  any  section,  they  shall  be  taken  at  1/16  in.  larger 
than  the  diameter  of  the  rivet  or  bolt.  The  effective  area  of  a 
rivet  shall  be  taken  as  its  area  before  driving.  All  rivets  when 
driven  must  completely  fill  the  holes  and  have  full  concentric 
heads  or  be  countersunk  when  required. 

,  Center  Sills. — The  center  sills  may  be  built  up  or  composed 
of  rolled  or  pressed  shapes,  either  with  or  witiiout  cover  plates, 
and  cast  steel  draft  sills  or  end  construction  may  be  used  in 
connection  with  any  of  the  above  types,  with  suitable  riveted 
connections  at  splices.  Built-up  center  sills  may  be  either  of 
uniform  depth  or  of  the  fish-belly  shape,  and  may  be  composed 
of  rolled  shapes,  web  plates,  flange  angles  and  cover  plates.  If 
preferred,  the  web  plates  may  be  flanged  and  angles  omitted. 
When  flange  angles  are  used  they  shall  be  connected  to  the 
webs  with  a  sufficient  number  of  rivets  to  transfer  the  total 
shear  at  any  point  in  a  distance  equal  to  the  depth  of  the  sill 
at  that  point.  When  cover  plates  are  used  they  must  extend  at 
least  two  rows  of  rivets  at  each  end  beyond  their  theoretical 
length. 

Bolsters  and  Cross  Bearers. — The  body  bolsters  and  cross 
l>earers  may  be  of  either  cast  steel  or  built-up  construction,  with 
ample  connections  at  the  center  and  side  sills  to  transmit  the 
calculated  vertical  shear. 

Floor  Beams. — Transverse  floor  beams  may  be  of  rolled  or 
pressed  shapes,  with  suital^le  connections  at  center  and  side  sills. 

Floor  Supports. — Longitudinal  floor  supports  shall  be  sup- 
l.orted  at  each  transverse  floor  member. 

End  Sills. — The  end  sills  may  be  either  of  rolled  or  pressed 
shapes,  built-up  construction  or  cast  steel,'  with  ample  connec- 
tions at  center  and  side  sills.  They  must  be  designed  for  the 
maximum  vertical  loads  to  which  they  may  be  subject  and  also 
for  the  assumed  horizontal  loads  transferred  from  the  vertical 
end  members  as  specified  in  the  third  paragraph  under  "end  con- 
struction." . 

SIDE   FRAME. 

^General. — In  calculating  the  stresses  in  the  side  frame  its  ef- 
fective depth  when  designed  as  a  truss  or  girder  may  be  taken 
either  as  the  distance  between  centers  of  gravity  of  the  side 
plate  and  side  sill  or  as  the  distance  between  centers  of  gravity 
of  belt  rail  and  side  sill.  .A.t  the  side  door  openings  the  bending 
moment  caused  by  the  vertical  shear  at  the  door  post  shall  be 
considered  as  being  resisted  by  the  section  above  and  below  the 
door  openings,  and  the  sum  of  the  direct  stresses  and  those  due 
to  bending  at  such  section  shall  not  exceed  the  stresses  specified. 
A  sufficient  proportion  of  any  reinforcing  members  added  to 
these  sections  shall  be  extended  far  enough  beyond  the  door 
posts  at  each  side  so  that  their  reaction  can  be  taken  care  of 
by  the  side  frame  without  exceeding  the  limit  specified  for 
stresses. 

Posts. — The  sum  of  the  section  moduli  taken  at  any  hori- 
zontal section  between  the  floor  and  the  top  line  of  windows, 
of  all  posts  and  braces  on  each  side  of  car,  located  between 
end  posts,  shall  be  not  less  than  .30  nmltiplied  by  the  distance 
in  feet  between  the  centers  of  end  panels,  a  panel  length  being 
considered  as  the  distance  between  lines  of  rivets  in  adjacent 
vertical   posts. 

Sheathing. — Outside  sheathing  plates  shall  be  not  less  than 
%   in.  in  thickness. 

ROOF. 

General. — The  roof  may  be  of  cither  the  clear-story  or  turtle- 
back  type,  depending  on  the  standard  contour  of  the  railway  for 
whose  service  the  cars  are  built.  In  the  clear-story  type  the 
deck  plates  shall  be  in  the  form  of  a  continuous  plate  girder, 
extending  from  upper-deck  eaves  to  deck  sill,  and  either  built 
up  of  pressed  or  rolled  shapes  or  pressed  in  one  piece  from 
steel  plates.  The  carlines  may  be  of  either  rolled  or  pressed  steel 
shapes,  extending  in  one  length  across  the  car  from  side  plate 
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to   side   plate,   «;ir   may   extend   only   across   the    upner   deck.     In  Doors  and    WindoTi'S. — Rostal  .cars  to  be   equipped   with   such  \ 

the  latter  case  the  lower  deck  carlincs  may  he  formed  by  canti-  side  doors,  end  doors  and  side  windows  as  are  shown  on  the 

lever  extensions  of  the  side  posts   or  by  independent   members  standard  plans  of  the  R.  M.  S.  department.     Doors  and  windows 

of  pressed  or  rolled   shapes.     In  the   turtle-back   type,  the  car-  may  be  made  of  wool  or  metal  and  when  glazed  the  glass  shall 

lines  may  be  of  either  pressed  or  rolled  shapes,  extending  in  one  be   double   strength.     Trimmings   and    locks    to   be   the    railway 

lengtli  across  the  car  between  side  plate  and  side  plate,  or  may  company's   standards.     Doors  and  windows,   including   swinging 

consist  of  cantilever  extensions  of  the  posts.  deck  sash,  to  Jiave  suitable  weather  stripping. 

Cai  lines. — The  projected  area  of  the  portion  of  roof  in  square  Lighting. — Lighting  o.f  postal  carss  primarily  to  be  with  elec- 

feet   supported  by  carlincs,  divided  by  the   sum  ot   the  section  tricity  or  gas  with  candles  pi'ovided   for  auxiliary  light.     Dis- 

moduli  of  the  carlines  must  not  be  more  than  lOo  tribution  of  light  shall  be  in  accordance  with  the  requirements 

Roof  Sheets. — Roof  sheets,   if  of  steel  or  iron,   ^hall  be  of  a  of  the  working  space  and  doorways.     Elfctric  light  installations 

minimum  thickness  of  0.05  in.,  and  either  riveted  or  welded  at  on  postal  cards  shal  include  distribution,)  preferably  by  condulet 

their  edges.  system   with   separate   circuits,   cut-outs,   and    switchboard   regu- 

END  coNSTRrcTiox.  lation :    lamps   to    have    shades   of   railway   company's    standard. 

Vertical   End   Members.— T\\t  sum   of  the   section   moduli^  of  xhc  generator,  distribution,  battery  boxes  and  their  equipment, 

all  vertical  end  members  shall  be  not  less  than  ,15,  and  the  sec-  train  connectors,  charging  plugs,  other  accessories,  and  all  wir- 

tion   moduli   of   the   main   members,  either   forming    or   adjacent  ing  to  be  as  per  the  railway  company's  standard  practice.     Gas 

to  the  door  posts,   shall  be  not  less  than   75  per  cent,  of  this  lighting  installations  on  postal  cars  to  be  in  accordance  with  the 

amount.  railway  company's  standard  practice. 

The  horizontal  reactions  of  all  vertical  end  members  at  top  /^^a/i;i<7.— Heating  of  postal  cars  primarily  to  be  with  steam, 
and  bottom  shall  be  calculated  from  an  assumed  external  hori-  applied  either  as  a  vapor  system,  with  separate  regulation  for 
zontal  force  applied  18  in.  above  the  floor  line,  to  all  vertical  each  coil,  hot  water  steam  heated,  or  direct  pressure  steam,  with 
members  in  the  proportions  given  above,  such  force  being  of  preference  in  the  order  named.  Pipes  are  to  have  suitable  pro- 
sufficient  amount  to  cause  bending  of  all  vertical  members  act-  tection  guards  of  wire  or  perforated  steel.  For  postal  cars  run- 
ing  together,  and  top  and  bottom  connections  of  vertical  mem-  „;„„  i„to  territory  requiring  them,  an  auxiliary  coal  burning 
bers  shall  be  designed  for  these  reactions.  ^tove  shall  be  furnished,  complete  with  coal  box  and  tiring  tools. 

Except  where  vertical  end  members  shall  bear  directly  against  s,„oko  jack  and  protection  guards.     The  stove  and  coal  lx)x  to 

or  be   attached   directly  to   longitudinal   members   at   either  top  i^^  securely  fastened.     The  stove  may  be  used  to  heat  direct  or 

or  bottom,  tlie  assumed  reactions  shall  be  considered  as  loads  j^j  i^^at  the  coils  of  an  auxiliary  hot  water  system.     The  train 

applied  to  whatever  construction  is  used  at  end  sill  or  end  plate,  pjp^  steam  line  to  be  applied  and  equipped  with  end  valves,  steam 

and  both  these   last  named  members  shall  have  section  moduli,  hose  ;ind  couplings,  as  per  M.  C.  B.  requirciuents  and  the  rail- 

respectively,   sufficient   to   prevent   their    failure   horizontally   be-  ^^.jy  company's  standards, 

fore  that  of  the  vertical  end  members.  r>;i/;7ri//(7)/.— Ventilation   of  postal   cars   of  clear-story   design 

End  Plate.— l\\t  end  plate  may  be  a  rolled  or  pressed  section,  j,,  ^^  accomplished  by  means  of  swinging  deck   sash  protected 

or  of  built-up  constryction,  and  shall  extend  across  the  end  of  |^,y  screens.   Trimmings  of  swinging  deck  sash  to  be  railway  com- 

the  car  from  side  plate  to  side  plate,  witli  ample  c(jnne9tions  at  pany's  standards.    Postal  cars  not  having  clear-story  roofs  are  to 

the  ends,  or  shall  be  of  other  satisfactory  construction  to  with-  ^ave  r.  sufficient  equipment  of  self-acting  ventilators  in  the  roof, 

stand  the  assumed  loads  given  above.                 ,..:>:'  Vesnbulcs.—Vo?,\A  cars  are  to  be  equipped  witli  railway  com- 

Stresscs.—\\\  parts   of   the   car   framing  shall   be   so   propor-  pa„y's  standard  short  vestibule, 

tioned  that  the  sum  of  the  maximum  unit  stresses  to  which  any  Couplers   and  Draft   Gears.— Tht   details   of   the  coupler   and 

member   is    subject    shall    not   exceed   the    following   amounts   in  ^^^aft  gear  to  be  in  accordance  with  M.  C.  B.  and  U.  S.  safety 

pounds  per  square  inch,  except  as  modified  in  the  lirst  paragraph  appliance  requirements,  and  tlin  practice  of  the  railway  for  which 

under  "details,"  the  second  and  third  paragraphs  under  "end  con-  the  cars  are  built.                       -   \.  ^ 

struction."    These  stresses,  unless  otherwise  stated  below,  are  for  BufUng  Mechanism.— Tht  details  of  the  buffing  mechanism  to 

steel    having    an    ultimate    tensile    strength    of    from    55,000    to  j^g  i„  accordance  with   the  practice   of  the   railway   for   which 

65,000  lbs.  per  square  inch.    Where  other  materials  are  used,  they  the  cars  are  built                        .•  -  .; 

shall  bear  the  -ame  proportion  to  the  ultimate  strength  of  the  g,.„^^  g„ j  signal  Equipment.— Postal  cars  to  be  equipped  with 

material  used.  automatic  air  brakes  and  signal  equipment  of  the  latest  dc'^ign 

The  stress  in  built-up  bolsters  shall  not  exceed  1 2,500  lbs.  per  railway  company's   standard.     Hand   brakes   in   accordance  with 

square  nich.  jj    g    safety  appliance   standards.     Brakes  to  be  applied  to  all 

The    stress    in    cast   steel    for   bolsters   and   other   details   shall  vvhcels,   and   to   be   preferably  arranged    inside    on    four-wheeled 

not  exceed  8,000  lbs.  per  square  inch.  trucks.     The  braking  power  should  not  be  less  than  80  per  cent. 

The  stress  infills  and  framing  shall  not  exceed  lO.ooo  lbs.  per  qJ  the  light  weight  of  the  cdr,  based  on  60  lbs.  air  pressure  in 

square  nich  the  air  brake  cylinder.     Suitable  cord  or  attachments  shall  be 

For  members   in   compression  the  above  stresses   shall  be  re-  furnished  for  convenient  operation  of  the  conductor's  valve  and 

duced   in   accordance  with   usual   engineering  practice.  train  signal  system 

Shear,  other  than  buflSg.".^.  .^.^"."  .^"^!'^"  10.000  lbs.  per  sq.  in.    '  Steps.  Handholds.  Signal  Brachets.— The  details  of  the  steps, 

Hearing,  other  than  buffing 20.000    *"           ''  handholds  and   signal  brackets  to  be  in  accordance   with   U.   S. 

Shear,   buffing    12,000         «•             «•  ,    ^,     r-     ^               ■                           .      , 

Hearing,  buffing   24.000       "           "  safety  appliances  and   M.   C.    B.   requirements   and   the   practice 

Floor. — Sub-floor  of  postal  cars  to  be  of  iron  or  steel  plate,  of  the  railway  for  which  the  cars  are  built, 

upper   or  wearing  floor  of  composition  or   of   matciied   wooden  Stanchions    and    Screens. — Permanent    stanchions   in    storage 

flooring,  maple  or  yellow  pine  preferred,  with  proper  insulation.  ends    and  at  ends  of  pouch  racks,  screen  frames,  and  screens  to 

Composition  flooring  may  be  secured  by  corrugated,  keystone  or  be  located  as  per  standard  R.  M.  S.  plans. 

equivalent  style  of  plate  or  Ijy  wire  fastening  wliich  is  anchored  Safety  Bars. — Safety  bars  to  be  applied  in  an  equivalent  man- 
to  the  sub-floor.  ner  to  that  called  for  in  R.  M.  S.  specifications,  plan  No.  r. 

Interior  Finish. — Inside,  side  and  end  linings  and  head  lining  Interior  Equipment. — The  following  list  of  equipment  shall  be 

of  postal  cars  to  be  of  flat  or  corrugated  steel  plate,  composition  arranged  as  shown  on  standard  R.  M.  S.  drawings,  the  details 

board  or  wood,  preference  in  the  order  named,  properly  secured  as  per   railway  company's   standards :   letter  cases,   pouch    racks, 

to  the  car   framing.  paper  boxes,    distributing  table,   hinged   table,    shelf   and   letter 

Insulation. — Suitable  fabric  or  material  shall  he  usexj  as  an  in-  drop,  general   order  case   and  tag  case,  drawers,   r>ouch   catcher, 

sulation  Against  cold  or  heat  in^the  side  and  end  w.  lis  and  roof  cinder   guards   and  brackets,   hopper,  wash   stand,   water  cooler, 

of  steel  postal  cars,  securely  fastened  as  the  natr.re  of  the  ma-  water   tank,   mirror,   wardrobe,    fire   buckets,   fire   extinguishers, 

terial  may  require  for  cfficiercy  and  du'-ability.  and  wrecking  tools. 
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TRUCK. 

General. — Trucks  may  have  eitliir  the  built-up  metal  or  cast 
steel  frames,  and  may  be  cither  of  ihe  four-wheel  or  six-wheel 
type,  within  the  limit  of  wheel  loads  given  below.  For  cars 
equipped  with  one  cast  iron  brake  shoe  per  wheel  tlic  effective 
maximum  emergency  brake  shoe  pressure  must  not  exceed  18,000 
lbs.  per  shoe.  When  two  brake  shoes  per  wheel,  or  one  shoe 
per  wheel  having  a  higlier  coefficient  of  friction  th.in  cast  iron 
are  used,  the  wheel  loads  may  be  increased  to  the  allowable 
carrying  capacity  of  the  M.  C.  B.  standard  rules. 

Wheel  Loads. — Maximum  wciglit  of  loaded  cars  must  not  ex- 
ceed 15,000  lbs.  per  wheel  for  M.  C.  B.  standard  axle  having 
5  in.  X  9  m.  journals,  or  18,000  lbs.  per  wheel  for  M.  C.  B. 
standard  axle  having  sVi  in.  x   10  in.  journals. 

Details. — Wheels  shall  be  either  all-steel  or  steel-tired.  All 
other  truck  details,  including  body  and  truck  center  plates  and 
side  bearings,  shall  be  in  accordance  with  M.  C.  B.  requirements 
and  the  practice  of  the  railway  for  whose  service  the  cars  are 
built. 

Painting. — The  painting  of  car  body  and  trucks  shall  be  in  ac- 
cordance with  the  railway  company's  specifications  for  steel 
cars. 

Lettering  and  Numbers. — The  lettering  and  nunil'ers  of  postal 
cars  to  conform  to  R.  M.  S.  requirements  and  tlie  railway  com- 
pany's standards. 


a  unit   having   a   fused  service  switch,   a   train   of   accelerating 
switches,   and  complete  circuit-breaker   features. 
The  accelerating  unit  automatically  accelerates  or  decelerates 


AUTOMATIC  CONTROLLERS  FOR  MOTOR  DRIVEN 

MACHINERY 


The  Electric  Controller  &  Manufacturing  Company,  of  Cleve- 
land, 0.,  has  recently  placed  on  the  market  a  line  of  automatic 
controllers  designed  for  the  specific  purpose  of  giving  the  utmost 
convenience  in  the  control  of  motor  driven  machiner}'.  It  has 
been  estimated  that  the  output  of  many  machines  can  be  in- 
creased 20  per  cent,  by  the  central  grouping  and  convenient  ar- 
rangement of  all  the  operating  levers.  Handiness  of  control  is 
recognized  as  being  very  important  in  securing  the  utmost  pro- 
duction from  a  machine,  and  the  automatic  controllers  described 
in  this  article  were  designed  to  provide  this  liandiness  of  con- 
trol for  starting,  stopping,  or  reversing  the  motor  and  macliine. 

The  controller  consists  of  a  small  operator  switch  :ind  an  ac- 
celerating   unit.      The    controllers    are    built    in    three    types    to 


AUTOM.^TIC    CONTROLLER    ON     BORING     MILL. 

secure:  (ist)  non-reversing  and  dynamic  braking;  (2nd)  re- 
versing without  dynamic  braking;  (3rd)  reversing  and  dynamic 
braking,  in  each  type  a  variety  of  four  different  forms  of  ac- 
celerating units  are  offered.  These  accelerating  units  vary  in 
their  design   from  a  simple  train  of  accelerating  switches  up  to 


MOTOR    DRIVE.N    SHAPER    EQUIPPED    WITH    AUTOMATIC    CONTROLLER. 

the  motor  through  the  action  of  series  wound  accelerating 
switches  which  possess  the  remarkable  characteristic  of  acting, 
not  only  as  switches,  but  as  current  limit  relays  as  well.  When 
the  current  in  the  winding  of  one  of  these  switches  exceeds  a 
predetermined  value  the  switch  locks  open  and  cannot  close  un- 
til the  current  is  reduced  to  the  proper  value. 

When  the  operator's  switch  is  thrown  to  the  running  position, 
current  flows  through  the  motor,  all  of  the  starting  resistance, 
and  tiie  coil  of  the  first  series  wound  acccleratiiii:  switch.  As 
llie  motor  accelerates  the  current  drops,  and  when  it  reaches  the 
correct  value  the  first  accelerating  switch  closes,  cutting  out  a 
portion  of  the  starting  resistance.  The  succeeding  accelerating 
switches  operate  similarly,  ultimately  cutting  fiuf  all  of  the 
starting  resistance  and  putting  the  motor  across  ihe  line.»-  By 
tlirowing  the  operator's  switch  to  its  original  po«ition.  the  motor 
is  disconnected  from  the  line  and  consequently  stops.  Different 
positions  of  the  handle  of  the  different  types  of  operator's 
switch  provide  for  drifting,  reversing,  or  rapid  stopping  by  dy- 
namic braking.  Dynamic  braking  is  secured  by  a  change  of 
connections,  accomplished  by  the  operator's  switcli  which  first 
inserts  all  the  starting  resistance  in  series  witli  tlu  armature. 
The  motor  is  then  quickly  and  evenly  brought  to  rest  by  auto- 
matic dynamic  braking,  the  accelerating  switches,  in  this  case, 
acting  as  decelerating  switches  by  cutting  out.  step  by  step,  the 
resistance  as  the  current,  generated  by  the  motor,  decreases 
due  to  the  slowing  down  of  the  motor. 

The  manufacturers  claim  the  following  important  advantages 
for  this  automatic  controller:  ist — It  limits  the  acceleration  and 
deceleration  current  at  all  times  to  a  safe  value.  2nd — It  ac- 
celerates and  decelerates  the  motor  in  the  minimum,  safe  amount 
of  time,  and  automatically  varies  the  time  of  acceleration  and 
deceleration,  depending  upon  the  load  which   the  motor  has  to 
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start  and  stop,  srd — h  provides  the  best  conditions  for  good 
commutalion.  4tl: — By  limiting  the  current,  both  in  starting  and 
stopping,  it  limits  all  mechanical  strains  on  the  motor  and  driven 
machinery.  5tli — It  obviates  the  necessity  of  mechanical  clutches 
on  many  motor-driven  machine  tools.  6th — It  adds  very  mate- 
rially to  the  safety  of  an  installation,  since  in  case  of  accident  ^ 
the  motor  may  be  quickly  stopped.  7th — It  inherently  provides 
no-voltage  prDtection,  for  if  the  voltage  fails  the  switches  drop 
open,  and  up<in  the  return  of  voltage  they  automatically  close 
in  their  regular  method  and  sequence,  again  accelerating  the 
motor  to  full  >peed. 


AN  UNIQUE  STEEL  STORAGE  BIN 


One  of  the  later  products  of  the  Berger  Manulacturfng  Co., 
of  Canton.  O.,  is  a  very  interesting  steel  storage  bin  which  em- 
bodies tlie  decided  novelty  of  having  shelving  adjustable  to  the 
size  of  the  articles  to  be  stored.  This  is  done  by  rearranging 
the  partitions,  which  are  easily  inserted  and  bolted  in  place. 
Wherever  small  appliances  and  parts  are  carried  in  bulk,  such 
as  valve-.  iiut>.  b'>lts.  screws,  pipe  elbows,  unions,  etc..  this  is  a 


great  improvemertt  over  the  design  of  the  uniform  wooden  bins 
such  as  are  ordinarily  encountered  in  railroad  storehouses,  and 
which  unquestionably  waste  a  vast  amount  of  space,  as  all  bins 
are  of  the  same  size,  irrespective  of  the  variation  in  demand 
for  the  objects   which   they  contain. 


The  bins  herein  illustrated  are  made  in  the  form  of  a  gigan- 
tic cabinet.  Flat  pieces  of  steel  form  the  back  and  dividing 
partitions,  upright  and  horizontal,  and   stove  bolts  through  the 


angles  make  the  entire  bin  secure  and  permit  of  adjustment 
The  shelves  are  held  at  the  front  by  shelf  supports,  when  it  lis 
desired  to  use  the  shelf  a^  a  bin  to  prevent  small  material  from 
falling  out,  but  when  to  be  used  simply  as  a  shelf  it  is  sup- 
ported by  a  hanger.  ;U<..,  :_.■,/■>_.   .^v-';^^^j 

The  general  design  may  be  likened  to  tlte  ordniani''  egg  craite. 
It  is  made  up  cf  a  continuous  center  partition  or  back,  the  full 
length  of  the  bin.     This  center  partition,  which  is  a  back  for  a 


single  face  bin,  serves  as  a  center  of  dividing  back  partition  for 
a  double  face  bin.  The  uprights  at  right  angles  to  the  center 
partition  or  back  carry  a  part  of  the  shelf  load,  the  shelves  being 
attached  to  them  at  the  front  and  back  by  stove  bolts.  Besides 
the  back  and  uprights,  -the  bottom  and  top  shelves  tie  the  con- 
struction firmly  together.  The  bin  section  can  be  erected  with 
ordinary  labor,  the  only  tool  necessary  being  something  to 
tighten  the  stove  bolts. 

These  bins  have  been  put  through  some  severe  and  conclusive 
tests,  which  are  clearly  shown  in  the  accompanymg  illustrations, 
with  the  idea,  of  course,  to  prove  their  strength  and  utility,  ©ne 
stringent  test  was  the  placing  of  heavy  loads  in  the  various  com- 
partments of  a  section ;  slabs  of  spelter,  averaging  63  lbs.  each, 
being  used.  The  bins  were  loaded  from  819  to  1,827  lbs.,  and 
with  a  total  weight  of  spelter  in  the  section  of  15,220  lbs. — more 
than  7V2  tons — there  was  no  apparent  deflection  at  any  point.     " 

The  indestructible  and  fireproof  qualities  of  the  new  bins  has 
attracted  considerable  attention  from  purchasing  agents  and 
storekeepers,  and  they  are  being  rapidly  installed  in  practically 
every  field  of  manufacture  where  varied  stock  must  be  carried. 


A  Car  Shop  Xecessitv. — There  is  probably  m  machine  more 
essential  in  the  car-building  shop  than  the  mortising  machine. 
For  many  years  this  work  was  done  by  machines  of  the  pound- 
ing type  but  since  the  development  of  the  hollow-chisel  type  of 
machine  this  latter  form  has  l)een  specified  almost  exclusively 
by  the  modern  railway  shop.  The  hollow-chisel  machine  has 
the  great  advantage  of  the  elimination  of  all  poimding  and  jar- 
ring, thus  insuring  greater iaccuracy,  clean  mortises  and  saving 
of  time   formerly   required   for   the   removal   of  chips. 


The  Educ.\tional  Bcreau  of  the  Illinois  Central,  since  the 
announcement  of  its  establislnnent  on  July  ist,  has  received 
5,000  applications  for  membership  from  employees  of  the  road. 
More  than  2,300  employees  are  regular  students  of  one  or  more 
of  the  different  courses  offered. 
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G<«f/'fl/;— Triicls^  m;iy  have  titluT-the  l)iult-iip  jj)*\i'il  tir  cast 
>tver  frrimcs,  aii«l  uuiy  lK.i-i!thi.'r'».!  ihe  f«.mfT:Svt»ea  t»r  six-wheel 
lypf,  witiiin  ih?-  limit;  of  wtiett  loads  jcivtii  hi'low  l-dr  car> 
i.(|uipi>cci  with  f)n<-  titst  iron  lirakt  sh«»i;  per  wlicil  ilu  otYcotive 
inaxiiiitiin  inierttiilCv.  brake-  <h\)c.i>r<->>Ur«-'ninst  n<'t  «  \ihi<1  i^.ckio 
lbs.  i>cr  shoe.  VVhtii  tu..  iiraTvi-  ^hin'S  ptr  w;liccl.  "r  •«ir'  >hoe 
per  wbttl  haviitt;  a  hittJiir  foL-lftiMi'iil  of  frivniDii  tl(.m  oasi  iron 
arc  u-v<t.  the  wheel  )<>a,<l>  in.i\  Ik-  iticrea'-nl  t"  ilu-  allowable 
oarryitijr  capaciry  of  the  M.  -»      !'•    -taiKlard  nik>. 

Wltfi'l  Loads. ^^Wiwhnxuv  weii;ln  ot  loaded  ears  nui>t  not  ex- 
>ev«l  !5,«a)  lbs.  per  wheel  for  M.  C  it.  >latidar<i  axle  haviim 
3  ill."  X  0' in;  ioiiriials.  or  1H.000  ll»s.  per  wheel  lor  M  ( '.  1'.. 
'taiidard  akk  having  5;  j   in.  x    10  in    journals. 

/'(.'/.///.v.—VVhoels    shall    be   either    all  .steel    or    steel-tired.      All 

•I  her   trnek  details,   inelndiujf  ImxIv   and  truck  center  plates  and 

M(ie  bearinn>.  vhall,  l>e  in  accordance  with  ^I.  C  B.  requirements 

ami  the  practice  oi   the   railw;iy   tor  whose  se-rvice  the  ears  are 

hmlt.  .  • 

y'(j/»j/i>ij^.-^The  paijitin.i;  of  ear  body  and  tniek^  -hail  In-  in  ar 
cord.iiiif    with  -thC-'  railway    roinpaiiy'<    spi  enieati"iu     for     >tee! 

LfltrnHff  ,i)td  .\uiiih,is. —  Ilu    letterint;  and  numbers  xi  postal 
>ars  to  conform  to  R.  .\I.  S.  roi|uiretnenis  an<l  tin-  railway  com 
pauy's  standar<ls. 
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The  Electric  Controilci    iV   .Manufaitnrinii  Company,  of  L'le\c 
land,  O.,  ha>«  recently  placed  on   llu' market   a   lini    of  .unomatie 
controllers  (lesijined  for  the  >pecitie  pnrpuse  of  .uixi;!!;  ilie  utmost 
convenience   in   the  cotitrol  <•!   iju>tc)r  driven   maehiniry.     It   has 
been   estimated    that    the   uittpiit.  of   many    macbim  s   can    l>e    in 
crea>e<I  ,«0  pi-r  cent,  by ■  the  eetltral  ^roupini;  ;ind  c.mvenient   ar- 
rangemetit  *'i  all  the  ojkratinj-   K\er>.      Ilaniiini-s  i<i  control   i- 
:ecognized;as  b^nivg  very  important  in  securhi^  thi    mmo>i   i>rn 
(iuctioti  from  a  niacliiirc.  ami  the  aittomatic  controllers  de-^criijcd 
m  this  article  were   designed  to  provide   this   bandinc-<  of  con 
tr«J  lor  siartiiiK.  stupi)ing.  or  reversing  the  niotiT  and   machine. 
The  cf>ntroller  ertits>st^'.  of  a   ^mall  operator  >\\i:(li  and  an  ac 
ler;jtiii'j^.Vfl«^    .The  controllers   are.  btiih    in    three    tvpes    to 


'\1  \  I  II 
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secnri  ;  u>ti  ,iiou-u  \  i ;  .-mi.;  and  dynamic  brakiiii: ;  (2n<ri  re- 
'v?r$iiig  without  djiihiiiic  i>rakiil.s4 ;  (,^td  t  reversing  and  tlynninic 
braking.  In, each  type  ,1  variety  of  four  ditYereni  forms  of  ac- 
celerating nnit-  are  ottered.  These  accelerating  miits  vary  in 
their   cb-i-jo    fr-'in   a   -iini>b    tr.iin   <•{  accrli-ratiiiL:    -wilclies   np   to 


a  unit  having  a    i'ii>e(l  >crvicc  swiicli, 

switches,   and   complete   circuit-breaker 
The  accelerating  unit  automat icallv 


1  )r.i 

a   If. '.I!..    '.  I 
features. 
icccKrati- 


£MBER,-i'.Hl. 

....elerating 
•  ueoeleratcs 
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tile  motor  tliroiiKh  tlic  action  of  -cru-  \\  u-'  accelerating 
switcher-  which  pos-ess  tlu-  remarkable  characier4-;;c  of  acting, 
not  only  as  .^witche-,  but  as  current  limit  relays  as  \vt;it.  When 
the  current  in  the  winding  of  i.ne  "f  these  s\vitciVtf .'«jxceeds  a 
lircdetermined  value  the  switch  locks  open  ami  c;..  :'•>. close  un- 
iii   the   current    is   reduced   to  the  jjroper   value.  ■ 

When  the  operator's  switch  is  thrown  to  tiieTtinrirjgr^i'^ition, 
current  rlows  through  tlu  motor,  all  of  iju  startlijg  resistance, 
.and  the  coU  of  the  tirsi  series  wound  .iccekratrcg  switch.  As 
the  ntotor  accelerates  the  current  ilroji-,  .md  ivhe:;  ::  reaches  the 
correct  value  the  ilrst  acceleratins;  >witc]iclo?(>.  ,  .•.•.tinfif  out  .1 
;)ortion  "f  the  starting  resi^t.aiicc.  The  >vKrcec<iiv.i:  .-icceler.ating 
-witclu-  op«r;iie  similarly,  ultimately  cutting.  '::>'?  alt  oi  the 
.-tartnig  re-i-t.ince  and  pulling  the  motor  aci*ow.  -hf  . tiire..  By 
throwing  tlie  openitor's  sw itch  to  its  original  po-;:..  v.  die  motor 

■  Itsconnected  frojji  the  line  and  consequenth    -:.!.>      hitterent 
]io-jiii,iis    ,if    the    hand!.'    of    the    difTereiit    type-    ■»    operator's 
>\vitch  pr'.'vide   for  drifting.  re\ersing,  or  rapi<"i  -!•"  iif.mg  by  dy 
namie   braking.      Dynainiic   braking   is    .-ecuri  >  change   of 

connections,   accompli-hed  by   the  operator's   swucb,    whiclt   tirst 
in-ert-    ;dl   the    st.artiny    re^i-l.-mee   in    series witlr  "!;•     rinnature. 
Tile  moti.r  i-   ilun  <|iiickly  and  evenly  hnnigiit   i'  iv>t   by  auto 
iiKitic    dMKimic    lir.ikiiig.    ilu-    .'icci.-Kr.atini;    --witc'iK-     in    lliis- dase, 
.ictiiiu  .1-  decelerating   switches  by  cutting  out.   -Hj.  by  step,  the 

resistance    a<    the    curr»nt.    miter.atcd    )iy    tb' '•■r.  ''V-vTeases 

flue  to  tile   slowing   down  of  tlu    motor. 

The  mamif.>ciurer>  cl.iim  tlu-  following  iijiport>ititadv;intages 
for  this  automatic  controller:  isf— It  limits  the  a(?celeration  and 
deceleration  current  at  all  times  to  a  safe  value.  2r.i\ — It  ac- 
celerates and  decelerates  the  motor  in  the  nhninnnij'.  .safe  amount 
'">f  time,  and  .lutom.-itically  v.aries  tlu-  time  >>i  acceleration  and 
decebratiou.   d<  p«  nding  upon   tiu'   lo.id    which    tlu    motor  i.as  to 


DKlTENinKkyVl!*'.'- 


AMERICAN 


EXGIXEER    AND    RAljLRQAp 


I— '  «.X"*i^* 


49* 


start  .:'.•■:   -•   i>.      jrd— li  pntvitles  the  be>r-t'oild4tii')ns.foT  g^ 
comimuaii'j:i.     4'.I'.—  I'\   limiting  the  oufrent.  Ij^th  in  startinsi  and 
stoppinu.  It  jiniits  all  inedianical  strains  on  the  motor  ami  driven 
niacliincry..>"!;t1i~it Vfib  the  necessity,  of  inechanical  cUnches 

on  many  motor-driven  niatliiiie  tools.  6tli — It  adds  very  mate- 
rially to  the  >ufety  of  ail  iii>tallatiiin.  since  in  case  r>f  accident 
the  motor  may  Tic  qtjickly  slopped.  7th — It  inherently  privtde.'; 
no-voltrijjc  {>r<tti^ri«'>)i,  for  if  the  vohape  fails  the  sWitduS- drop 
o[ien,  and  I'p'»n  tlie  ritnrn  of  voltauc  they  autotnaticaUv  clo-^e 
in  their  reaitl',ii".,  uietliod  ;uiii  -e(|iience.  as-'iin  accelerating  t!ie 
motor   '      till!   <pec4;'  .•-:■■•■ 


.\N  LINIQUK  STEEL  SrORA(]E  BIN 


great 
such 
which 
are   < . 
for  li 


iiUi>r. iveniein  i>\cr  tlie  de>ign  of  the  uniform  \v<>i>den  l)ins 

a-;  are  ordinarily  encountered  in  railroad   storehouses,  and 

unque^tionaidy  waste  a  vast  amount  of  spaccv  as  all  bins 

f   the   sante   •^ize.   irrespective  of   the   variation   iir  demand 

'e   ohi<cts   which   they  contain. 


riie  hiiis  herein  iUusirated  are  made  in  the  form  ot  a  (gigan- 
tic cahinet.  Flat  i>iec^s  ijf :  sipel  fonii  the  hack  a:rid  dividing 
partiti<mi,.  upright  Land  h<»r(zont»U  land  iS^Hve  boks  through  the 


;;aiigles;  iiKike  the,  Vi'tite  hjh  sccnri'  and  pe'i^nitf  oi^a<fJH>Jtiierit, 

The   <Ilclv«.■!^  aH'  hvl<I  at  the   fnjut  Jty  shelf  sritppirts    av  hf.  it  is 
desired  tt>  ii:?e:lhe  shelf  asvh  bur  t..^4)^ove1U  smaU 
falling  o'litj-hitivvheh  t(»;  be  <T«ed  .  siinpty . as- a   slVtili  it  is  ^tipT 
.  ported,  by  a  haiiif^ri;V.-!;- ■•,;■  '■}■■■  /•  .^-^  .  ■  ;^i'-.'  '  .^.- v^." 

The  general  design  iliay  be  likvhed  tti"  t^e;  ttrdHtar *    e^i;  ei  tte. 
It  is  miujeti]>;vt  if  c<M^hHi»'JJs  CO         ii:trti«ion  or  l-ack.  the  fuH 
h  of  the  bin.     This  center  j>Jirtition.  which\ts -a-lwrk  for  :. 


(JHie/of '  the  l;Ut<f  prrtdr.Cis'  of  the  iUr-yer  \tAiin»a<ctu"rfil}f  C6.. 
of  ,Cant6:i.  <)"..  i>;a  \ery  inu  restinif  &teel  storagt'  bin  whic^il  enl 
bodies  the  d'.vided  nmehy  of  having  shelving  adiu-table  to  .the 
size  of  the  .irticle*  to  be  store.fl.  This  is  done  by  rearfanyiny 
thf  partili-u;?. which  are  easily  inscrticd;  and  ItMhed  in  place. 
\\'h^'revie^  >nt;iH  «MM'h«'itices  and  parts  are  carried  iii  bnjk".-  ^uch  , 
as  A-ajveri  ijiUf.:  lioUs.  scfc\vs.  pi|)e  elhowsJ  uiiioirs.  etc..  this  is  a 


single  fai'ebitu'serves  as  n  cx-nter  of  rfivicling  ]»ack  partiiMu  for 
a  double  face  bin.  The  uprights  at  right  angles  to  the  ceuter 
partition  or  back  carry  a  jiart  of  the  shelf  load,  the  shelves  being 
attached  1>«  them  at  the  front  and  back  by  stove  holts.  B'-sides 
the  hack  and  upright>.  the  bottom  and  top  shelves  tie  the  con- 
-tiuction  hrinly  together.  The  bin  section  can  be  effected  with 
oniinarx  labor,  the  only  tpoi  necessaty  beitig  something  to 
tighten   tlve  stove  l)olts.   ;/  v        ;^       ';    •'/;-...-.:  , 

riie^e  bins  have  Inen  pttt  thrmtgh  sonie  sevcfc  and  conclusive 
tests,  wliich  are  dearly  shown  in  the  accompanying  illustrations. 
with  the  idea,  of  course,  to  prove  their  strength  and  utility.  One 
strint'ent  test  was  the  placing  of  heavy  loads  ii>  the  various  com- 
partments of  a  section;  slabs  <if  spelter,  averaging  03  lbs.  each, 
being  ysed.  The  bins  were  loadetl  from  8t0  to;  1,8^7  fl»s..  and 
with  a  total  weight  of  spelter  in  the  section  of   i5._»_'o  lbs. — more 


'j  tons — there  was  no  apparent  deflection  at  any  point. 


than 

The  indestructible  and  fireproof  qualities  of  the  new  bins  has 
attracted  considerable  attention  from  purchasing  agenti  and 
storekeepers,  and  they  are  luiny  rapidly  installe<l  in  practically 
every  field  of  manufacture  where)\.ine<I   -toek   nni^t   be  carried. 


of  manufacture  wherej\.irie<l 


A  Car  Snoi>  NF.tK>sirv. —  There  i>  pr. iJKihly  n<  jnacbiue  more 
essenti.d  in  tlie  car  building  shi^p  than  the  nnvrtising  machine. 
For  inatiy  years  this  v\ork  wa«>  donu*  by  lnachine^  of  the  p.mnd- 
ing  type  but  since  the  .dj?yek)j»HH;iit  of  the  hollpjsr-cbisel' type  of 
niacliine  this  latter  form /ii;i.s  beiii  specirte«l  almost  exclnsively 
by  the  modern  railway  sib >p.  Tlie  hollow-chisel  inachme  has 
the  great  advaiiiagc  <^f  Wie  olimijiatijiii  ijf'all  }>.rtnHling  aiid  jir- 
rnig,  thus  insuring  lireater  accuracy,  clean  mortises  and  Saving 
of  .time  forincfly-  tcqiiired   for  iIk'  reMV^v•al -ut  yliijis. 


The  Ft>fc.\tiox.vL  Ri  kr a t •  of  the  IHinois , C'eiw^^r?!.  since  the 

aimoimcement  of  its  vstabh-hment  rm  Inly  tst.;  has  received 
5.0tx»  applications  for  rnembership  from  employees  of  thv*  road. 
More  than  2,300  employees  arc  regular  stu<U'Hts  of  oije  or  itibre 
ivf-th^ different  courses  offered:.;^      r 
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VARIABLE  LEAD  ATTACHMENT  FOR  RADIAL 
VALVE  GEARS 


The  invention  herein  described  and  illustrated  relates  to  loco- 
motive valve  gearing  of  the  so-called  radial  type,  and  has  par- 
ticular reference  to  an  improvement  over  the  VValschacrt,  in 
providing  an  attachnunt   w  licreby  the  lead  may  be  increased  or 


the  aihnission  purt.  Explanatory  of  the  attachment  it  may  be 
said  that  the  valve  rod  (26)  is  secured  at  its  outer  extremity  to 
a  sliding  block  (2j)  mounted  upon  a  guide  rod  (28).  This 
latter  is  preferably  of  circular  form  and  adapted  for  passage 
through  a  corresponding  opening  formed  in  the  lOAcr  end  of 
block  {2y).  A  floating  lever  (29)  is  hinged  upon  the  sliding 
block   (27)   by  a  pin  in  its  upper  end,  and  above  this  point  it  is 


FIG.    I. 


decreased,  as  desired,  instead  of  maintaining  a  constant  lead  as 
in  the  designs  now  employed. 

As  set  forth  by  the  inventor,  R.  M.  Wiggins,  of  Trenton,  Mo., 
a  further  object  is  to  provide  a  valve  gear  with  a  "lead  con- 
troller" operated  from  the  locomotive  cab  which  does  not  neces- 
sitate the  provision  of  additional  valves  and  consequent  extra 
valve  gear,  but  which  forms  a  simple  attachment  to  the  mechan- 
ism now  commonly  employed.  It  is  also  sought  to  obtain  a 
better  distribution  and  hence  less  consumption  of  steam  with  the 
resultant  fuel  and  water  economies.  Mr.  Wiggins  claims  that 
this  lead  controller  is  adapted  to  increase  the  lead,  to    accelerate 


formed  with  an  accurate  longitudinal  slotted  portion  (31)  to 
form  a  tixed  link.  A  connecting  block  {z^)  is  mounted  to  slide 
upon  the  guide  rod  (28)  and  carries  the  inner  end  of  a  radius 
blade  (2,^)  extending  toward  the  fixed  link.  A  sliding  block  is 
mounted  in  the  link  slot  and  is  attached  to  the  outer  end  of  the 
radius  blade.  An  auxiliary  lifting  shaft  is  journaled  above  the 
connecting  block  (32)  and^his  bell  crank  form  is  connected  on 
the  upper  arm  by  a  rod  to  the  hand  lever  in  the  cab,  and  on  the 
lower  arm  by  means  of  the  hanger  (36)  to  about  the  center  of 
:he  radius  blade   (33). 

Referring  to  l"ia.   i,  it  will  be  noted  that  the  hanger  (36)   is 


n 


J 


FIG.    2. 


wy.y,^....y/////////^////////////^?r^.: ;  ■  ■ 


and  to  maintain  a  comparatively  high  rate  of  speed,  and  to  de- 
crease the  lead  to  effect  a  correspondingly  slow  movement  and 
more  powerful  stroke. 

The  action  of  the  device  may  be  readily  understood  from  the 
two  drawings,  Fig.  i  being  a  side  elevation,  showing  the  im- 
proved gear  adjusted  to  increase  the  lead,  and  Fig.  2  a  similar 
view  disclosing  the  valves  "line  and  line,"  or  completely  closing 


raised  to  draw  the  sliding  block  to  the  top  of  the  link  slot.  In 
this  position  the  piston  valve  is  moved  so  as  to  partially  close 
the  admission  port  and  advance  the  lead  of  the  valves.  In  Fig. 
2  the  hanger  is  moved  down  to  hold  the  block  in  ihe  lower  end 
of  the  link  so  as  to  position  the  valve  line  and  line,  completely 
closing  the  admission  port.  In  this  instance  the  lead  is  retarded 
and  the  exhaust  port   is  disclosed  as  being  slightly  open.     The 
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hanger  (36)  wTTiy^c  adjusted  into  various  vertical  positions  by 
means  of  tliic  liand  kvcr  lo  move  the  valves  within  the  steam 
Urease  or  (Ici-ria.^e  the  lead. 


HIGH  PRODUCTION  COLD  METAL  SAW 


In  continuation  of  the  dtort  to  secure  the  very  highest  pos- 
sible development  in  metal  sawiiijn  machines,  the  Newton  Ma- 
chine Tool  Works,  of  Philadelphia,  Pa.,  lias  recently  placed  on 
the  market  a  new  design  which  embodies  all  the  best  features 
known  for  the  successful  operation  of  such  machines  at  the 
present  time.  The  machine  illustrated  is  particularly  intended 
for  use   in   steel    foundries   and   in   accordance   with   the   manu- 


VERY    POWERFUL    FOUNDRY    SAW. 

lacturers'  specilications  lor  such  is  litted  with  special  provision 
to  increase  the  life,  as  the  sand  and  grit  in  steel  foundries  i- 
very  injurious  to  the  Hat  and  circular  bearinii  surfaces.  For  this 
reason  all  shears  are  very  !)roa(l:  the  hearings  are  !)ushed  where 
5^ary  and  the  spline  shafts  are  titled  with  collars  to  rotate 
with  the  shaft  in  the  bearings,  to  prevent  the  escape  of  oil. 

The  machine  is  of  the  spindle  driven  type,  the  spindle  re- 
volving in  bushed  capped  hearing.s,  and  is  supported  at  each 
end.  The  driving  spindle  gear  is  mounted  betweei;  tliem.  Ihe 
drive  to  the  spindle  is  byjneans  of  broad  face  60  carbon  ham- 
mered steel  gears  and  the  teeth  of  the  driving  pinion  meshing 
with  the  spindle  gear  aro  cut  from  the  solid  worm  wheel  shaft. 
The  driving  worm  wheel  is  one  solid  bronze  casting  and  the 
driving  worm  is  of  liardened  steel  with  teeth  of  steel  lead,  and 
both  the  worm  and  worm  wheel  are  encased  for  continual  lubri- 
cation. The  bearing  for  the  worm  wheel  is  cast  solid  with  the 
saddle,  and  to  prevent  tlie  escape  of  oil  tlirnu!.-!!  kcyways  and 
also  to  prolong  the  life  of  tlie*  bearing  special  extra  bushings 
are  mounted  on  the  spline  sltafts  in  l)oth  ends  of  this  bearing 
The  saddle  is  of  very  heavy  construction,  has  square  bearings 
on  the  base  with  interlocking  gibs  cast  solid  and  the  adjustments 
arc  made  by  means  of  taper  slices.  The  saddle  has  a  bearing 
its  full  length  on  the  shears,  and  the  feed  screw  has  a  bearing 
on  both  ends  to  permit  of  its  always  being  maintained  in  ten- 
sion. 

Gear  feed  is  provided,  having  six  clianges.  with  quick  return, 
and  b}-  the  use  of  a  double  throw  switch  or  reversing  motor 
this    fast   power   traverse   is    available   in   both    directions.     The 


saddle  is  titted  with  adjustable,  automatic  and  positive   safety 
release  to  the  feed  and  fast  traverse. 

The  work  table  is  36  in.  wide  by  48  in.  long,  entirely  sur- 
rounded by  an  oil  pan,  is  fitted  with  five  "T"  slots  and  there  it 
20  in.  of  hand  cross  adjustment.  The  auxiliary  parallels  are 
each  16  in.  wide,  36  in.  long,  9  in.  high  and  fitted  with  five  "T" 
slots.  These  are  provided  to  permit  of  clamping  the  work 
closely  on  each  side  of  the  saw  blade  and  still  maintain  clear- 
ance for  the  latter.  This  feature  is  particularly  desirable  for 
making  two  cuts  on  one  piece  in  the  same  setting. 

The  diameter  of  the  saw  blade,  which  is  the  Premier  mserted 
tooth  type,  is  32  in.  The  capacity  for  gates  or  risers  is  for  gi^ 
in.  diameters  in  one  cut,  and  the  length  of  travel  of  feed  to  the 
saddle  is  14  in.  The  smaller  illustration  very  clearly  shows  the 
drive;  the  tcetli  of  the  spindle  cut  from  the  worm  wheel  shaft; 
'"■>:■'■  ./■■■y'r'i'^:  ■  tlie  metiiod  of  supporting  the  pinion 

on  botli  sides  of  the  teeth;  the  solid 
bronze  worm  wheel  having  teeth  of 
steel  lead;  the  hardened  steel  worm 
and  the  roller  thrust  bearings.  The 
ground  spindle  is  titted  on  the  saw 
end  with  three  circular  keys  for  driv- 
ing the  blade,  and  three  bolt  holes 
for  holding  the  blade  in  place.  On 
the  opposite  end  are  adjusting  nuts 
to  take  up  the  wear.  The  simplicity 
of  this  drive  as  a  whole  with  its  evi- 
dent great  strength  and  rigidity  forms 
probably  the  most  interesting  feature 
in  the  consideration  of  tb<-  general 
design. 

This  particular  machinev-is  driven 
by  a  10-horsepower  Fairbanks,  Morse 
Co.  tyi)c  B  motor  No.  5,  running  at 
1,200  r.  p.  m.  To  insure  the  highest 
I  tficiency  from  the  motor  connection 
an  extra  long  belt  center  is  provided, 
and  the  top  of  the  bracket  is  ar- 
ranged to  permit  of  slight  adjust 
nient  of  the  motor  .to  tigllt«o  the 
belt,  t^- ^^^'  '—-'::.--' 

To  the  features  of  this  general  de- 
sign,  in  addition  to  the  heavy  con- 
struction, the  builders  attribute  their 
success  in  making  a  number  oi  sawing  cuts  through  a  5)2   in. 
diameter  35  carlwn   bar   in    i    min.  and  35   seconds.     This,  of 
course,  could  not  be  maintained  in  actual  practice,  except  witli 


nirr.Mi.s  ok  dkivf. 


the  knowledge  that  the  machine  would  be  worn  so  badly  that  its 
efnciciicy  would  be  very, Jow  in  a  very  short  time. 


It  is  Estimated  that  the  Railroads  of  Argentine  will  ini 
port  300,000  tons  of  rails  during  191 1.     That  country  has  about 
19,000  miles   of   track  and   niaiiy  new   branches  arc   beincr  con- 
structed each  year,      ■y:!":-'-;.^  .•-•;-      -"^  ^ 
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NEW  CABINET  TURRET   LATHE  WITH    FRICTION- 

GEARED  HEAD 


The  finely  designed  liiiret  lathe  whicli  forms  the  subject  of 
the  accompanying  illustration  i>  tiic^atest  production  of  the 
Springfi'.'ld  Machine  'i'ool  ('<>.,  of  Springfield,  O.,  and  may  be 
said  to  represent  another  advance  in  the  development  of  this 
popular  machine  tool  which  has  been  so  conspicuous  a   feature 


The  turret  is  further  designed  so  that  one  slight  backward 
movement  of  the  blade  loosens  it,  and  nt  the  same  time  with- 
draws the  locking  pin;  while  a  .-liglit  forward  movement  pro- 
duces the  fractional  revolution  of  the  turret  for  the  next  tool, 
and  at  the  same  time  locking  and  tightening  it — the  entire  op- 
eration being  effected  in  an  instaiit  by  one  hand. 

The  slide  has  an,  additional  cross  movement  operated  by  a 
supplementary  taper  slide,  the  taper  being  derived  from  a  bar 
between  the  ways  of  the  bed,  and  set  by  a  graduated  index, 
which  allows  any  taper  to  be  obtained  up  to  four  inches  to  the 


/ 


Till     >PhlN<,l  II  III    C.MII.VKI     K'RRlll     I. . Mill 


during  til  last  fen  years  in  iln-  imchanical  world.  In  the  rush 
of  production  and  competitirdi  many  important  imiirovements 
have  possibly  been  overlonked  by  tlm.se  either  directly  or  indi- 
rectly interested  in  the  general  snbitct  I'i  macliinc  toi.l  design, 
and  It  IS  tlurel'ore  timely  to  allude  ti>  ilie  (!i>tiiutive  features 
of  merit  which  may  be  embodied  in  any  new  creation  on  the 
market. 

In  this  instance  the  builders  iiave  worked  successfully  toward 
the  end  desired — 1<>  include  in  this  machine  new  detailr.  and  im- 
provctncnts  which  nuist  result  in  further  etliciency,  not  only  in 
economy  of  operation,  but  in  increased  range  of  work.  Par- 
ticularly in  this  (ionnection  it  will  be  noticed  that  the  clutch 
nieehani^m  of  the  turret  head  makes  it  capable  of  being  han- 
dled much  quicker  than  the  old  style — a  feature  which  will  be 
particularly  interesting  to  brass  workers  who  arc  always  on  the 
lookout   for   machinery  to  cheapen  their  product. 

Some  special  features  in  connection  with  the  turret  are  of  in- 
terest. It  is  provided  with  automatic  engine  iced,  with  three 
changes,  which  may  be  reversed  by  the  handle  at  the  left-hand 
side  of  the  apron,  and  directly  at  the  hand  of  the  operator. 
There  is  also  a  longitudinal  movement  by  either  lever  or  screw. 
The  top  slide  of  the  turret  rests  upon  a  slide  having  a  right 
r.ngle  hand  movement  operated  by  a  screw  to  the  front  of  the 
■narhinc.  which  allows  a  large  range  for  facing  off  work  held 
ill  the  chuck.  When  using  this  hand  set  ?ver,  the  holes  in  the 
turret  can  always  be  brought  central  with  the  spindle  hy  a  posi- 
tive stop.  The  stop  can  be  quickly  removed  when  the  tools  are 
to  be  used  on  the  back  side  of  the  spindle  center. 


loot.  Ihis  obviates  the  necessity  of  setting  over  the  hgadstock 
for  taper  boring  or  turning,  and  by  this  new  taper  attachment 
work  can  be  faced  off  square  when  taper  work  is  completed, 
witiiont  any  change.  When  used  for  straight  work  the  taper 
>lide  is  locked  to  the  s;iddlc  by  a  tapered  toolsteel  pin.  having 
;i  square  head  for  its  ready  removal.  » 

The  automatic  feed  allows  pieces  of  any  length  to  be  oper- 
ated on  within  the  range  of  the  machine.  When  this  feed  is  not 
used  the  saddle  may  be  locked  to  the  bed  by  the  gib  screw  at 
llie  right-hand  side  of  the  apron. 

.\nother  new  feature  of  the  machine  permits  left-hand  thrcails 
to  be  cut  with  right-hand  leaders  thus  saving  the  cost  and  an- 
)ioyance  of  a  separate  set  of  kft-hand  hobs  and  leaders.  The 
different  pitches  of  threads  are  obtained  by  the  well-known 
follower  and  leader  device,  (^ne  leader  and  follower  to  cut 
ii'S  threads  per  inch,  also  one  hob  to  cut  the  follower  are  fur- 
nished as  part  of  this  equipment.  The  machine  rests  upon  one 
cabinet  and  one  plain  leg,  to  the  former  of  which  can  be  fitted 
shelving   for  the  reception  of  tools,  chucks,  etc. 

The  general  dimensions  of  the  15  in.  by  5  ft.  machine  are 
as   follows : 

I»iainctcr     of     turret T/i  in. 

Length    of    carriage 12    " 

Movement    of    top    slick' 5}4     " 

Cross    niovemi.nt    of    to|>    slide 6/4     " 

I  )iametcr   of  turret   holes Ji    " 

Number   of    holes 6 

Width    of   belt 8   in. 

Hack   gear    ratio 10  to  1 

Hole    in    spimilo 1   in. 

.^hipping     weight      1,700   lbs. 
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NEW  MACHINE  TOOL  FOR  CUTTING  SQUARE  HOLES 


Much  has  been  written  pertaining  to  the  problem  of  boring 
square  holes,  and  attempts  towards  <he  construction  of  a  prac- 
tical tool  for  this  class  of  work  have  been  numerous.*  Various 
designs  in  the  shape  of  attachments^  for  ordi- 
nary lathes  or  milling  machines,  etc.,  have 
been  recently  offered  in  the  market,  but  they 
Jjave  generally  failed  to  produce  satisfactory 
results,  owing  to. the  difficulties  in  the  proper 
mounting  of  the  device  on  any  standard  ma- 
chine tool. 

Experiments  along  this  line  have  conclu- 
sively proved  that  such  attachments  cannot  be 
fastened  rigidly  enough  to  withstand  the 
amount  of  side  thrust  caused  by  the  eccentric 
jarring  motion  of  the  cutter,  at  right  angles 
to  the  working  spindle.  It  was  further  dem- 
onstrated that  the  carriage  of  the  average 
lathe  did  not  offer  sufficient  stiffness  to  hold 
the  working  pieces  rigidly  in  position,  which 
latter  is  one  of  the  vital  points  in  obtaining 
perfect  square  holes. 

The  R.  K.  Le  Blond  Machine  Tool  Company, 
of  Cincinnati,  O.,  has  taken  an  interest  in  the 
solution    of    this    problem,    and    after   careful 
study    of    the    subject,    and    especially    of    its 
former   weaknesses,   has   reached   the    conclu- 
sion that  this  work  can  only  be  satisfactorily 
performed    with    a    special    machine    tool,    in 
which   arrangements    for   cutting   square   holes   are   embodied   in 
the    design,    thus    guaranteeing    absolute    rigidity    and    accuracy. 
Considering,   however,  that  a  machine   which  would  do  nothing 
else  but  cut  square  holes  would  be  too  great  an  investment  for 


other  devices,  viz.,  the  revolution  of  a  triangular-shaped  bit,  simi- 
lar to  an  end  mill,  in  a  stationary  master  guide,  which  in  ap- 
pearance is  much  like  a  regular  drill  chuck.  Entirely  different, 
however,  from  all  previous  devices  this  stationary  guiding  chuck 
is  fastened  directly  to  the  column  of  the  machine  by  means  of 


% 


FIG.    I. 


many  customers  a  combination  machine  tool  has  been  designed 
which  is  not  only  adapted  for  milling  square  holes,  but  also  pos- 
sesses all  the  features  of  a  standard  milling  machine. 

The  principle  used   in  ,this  work   is  the   same  as  employed  iH 


*  A   German    machine    for    this    purpose    was   illustrated    in    this   Journal, 
January,  1909. 


FIG.  2.y 

a   flange  which   entirely  eliminates  the   former   tronbles   arising 

from   lost   motion.  , 

The  cutter  receives  its  motion  from,  a  special  driving  member 

whiclv  is  fastened  to  the  nose  of  the  spindle.  This  driving  mem- 
ber not  only  causes  the  cutter  to  rotate,  but  at 
the  same  time  gives  it  freedom  to  travel  ec- 
centrically in  the  master  guide.  The  whole 
arrangement  for  cutting  square  holes,  simple 
in  itself,  is  easily  detached  and  the  machirve 
is  ready  for  regular  milling  work  or  vice- 
vcrsa.    -m'--'-':-:;-:  ■■.  ■>"■'■.■•—■■  ■'■"■•,'':-■',;:■ 

Referring  to  Fig.  r  in  the  accompanying 
drawings,  a  side  view  is  shown  of  the  com- 
plete machine.  (A)  is  the  column  with  the 
main  spindle  bearing,  (B)  detachable  chuck 
for  cutting  square  holes,  (C)  the  cutter,  (D) 
special  vise  for  holding  work,  and  IE)  a  spe- 
cial brace  connecting  knee  with  overhanging 
arm  and  base.  Fig.  2  shows  an  axial  cross 
section  through  the  square  hole  cutting  ar- 
rangement, which  latter  consists  mainly  of 
two  separate  bodies,  viz.,  the  driving  member 
(K),  which  is  screwed  to  the  nose  of  the 
spindle,  and  the  stationary  guiding  chuck  (H), 
which  is  bolted  to  the  column  over  the  main 
bearing.  The  driving  member  contain>  a 
floating  driving  dog  (L),  into  which  cutters 
(C)  engage  by  means  of  a  taper  thread.  Be- 
hind this  dog  is  a  floating  thrust  plate  which 
takes  up  the  end  thrust  of  the  drills.  The 
stationary  guiding  chuck  contains  the  master 
guide,  which  consists  of  two  jaws  (N')  and 
CSi),  forming  an  adjustable  'scjuare  guiding 
hole,  in  which  the  drill  (C)  is  forced  to  de- 
scribe its  particular  cam  motion.  (O)  is  a 
right  and  left-hand  screw  for  opening  and 
closing  these  in  accordance  with  the  size  of  drill  used.  The 
range  for  boring  square  holes  is  from  %  in.  to  2  in. 

For  boring  round  holes  in  connection  with  the  arrangement 
for  cutting  square  holes  the  means  employed  are  represented  in 
the  device  above.  Fig.  2,  in  which  it  will  be  seen  that  a  round 
bushing   (T)    is  inserted   in   the   square   guiding  hole,   and  this 
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serves  as  a  bearing  for  the  shank  (R),  which  contains  a  regular 
Morse  taper  (Q).  This  shank  is  fastened  in  the  driving  mem- 
ber by  means  of  a  taper  thread  (R),  and  describes  a  regular 
revolution  inside  the  bushing  (T).  Any  size  twist  drill  can  be 
inserted  in  the  Morse  cone  and  the  whole  arrangement  is  easily 


taken  off. 

It  is  evident  that  the  installation  of  such  a  machine  tool,  which 
is  always  handy  as  a  regular  plain  miller,  will  open  new  fields 
of  manufacture  and  will  be  of  value  to  every  toolroom  for  spe- 
cial work  of  all  kinds. 


Recent  Papers  Presented  Before  The  Railroad  Clubs. 


Soma  £ec*nt  Developmenti  in  Car  Heating  and  Ventilation 


CAX.\UIA-\    R.MLW.W   CLL'U. 


The  above  subject  is  a  most  important  one  and  it  covers  a 
very  broad  field.  Therefore  the  excellent  paper  read  by  Lewis 
C.  Ord,  general  car  inspector,  .\ngus  shop  of  the  Canadian  Pa- 
cific Ry.,  was  most  appreciatively  received  by  the  memberslnp 
of  this  club  who  were  present  at  the  October  meeting.  The 
paper  was^most  interesting  and  reflected  a  deep  study  of  the 
twcJ  subjects.  From  an  instructive  standpoint  it  adds  greatly  to 
the  knowledge  of  these  matters  which  railway  men  are  now- 
studying  more  than  ever  before,  and  whicli  have  also  a  direct 
appeal  to  the  traveling  public.  The  only  competition  the  rail- 
roads recognize  in  passenger  traffic  to-<lay  is  their  service,  and 
the  public  have  been  awakened  to  tlie  importance  of  good  lieat- 
ing  and  good  ventilation  in  relation  to  its  comfort.  The  railroad 
which  actually  gives  good  ventilation  and  heating,  and  inciden- 
tally lets  the  public  know  about  its  efforts,  will  get  the  traffic, 
and  thereby  add  to  its  revenue.  The  only  way  to  obtain  a  thor- 
ough and  satisfactory  system  in  dealing  with  the  dual  question 
is  to  follow  along  the  lines  indicated  by  Mr.  Ord  in  his  valuable 
paper,  and  by  others  who  are  thoroughly,  scientifically  and  prac- 
tically investigating  the  subject  in  every  detail,  decide  on  what 
is  required  and  then  install  the  system  which  best  appears  to 
realize  the  ideal.  The  traveling  public,  as  above  stated,  should 
know  what  is  being  done  to  secure  their  comfort  and  one-half 
of  the  present  heard  complaints  will  vanisli.  It  was  said  during 
this  meeting  that  the  present  appliances  do  not  adequately  take 
care  of  the  situation,  and  it  is  encouraging  to  know  that  the  sub- 
ject is  being  given  the  amount  of  care  and  thought  which  Mr. 
Ord's  paper   indicates. 


Tool  Steel 


NEW  YORK  RAILRO.VD  CLUB. 


The  necessity  of  accurate  control  of  the  temperature  at  v/hich 
steels  of  different  carbon  content  arc  forged  and  annealed  was 
a  very  interesting  feature  of  a  valuable  paper  read  before  this 
club  on  November  17  by  W.  B.  Sullivan,  of  the  Carpenter  Steel 
Company,  Philadelphia,  Pa.  It  was  pointed  out  that  by  a  judi- 
cious application  of  heat  it  i>  possil)le  to  obtain  almost  any  de- 
sired combination  of  ferrite.  pearlite  and  martensite,  and  em- 
phasis was  laid  on  the  fact  that  tools  when  properly  handled 
should  be  heated  first  to  the  proper  temperature  or  critical  point 
before  being  quenched.  Even  at  the  proper  temperature  tools 
should  not  be  allowed  to  soak  too  long,  it  was  further  explained, 
as  this  procedure  tends  to  produce  decarbonization  on  the  sur- 
face. 

The  author  pointed  out  that  the  hardness  of  a  piece  of  steel, 
properly  treated,  is  govenred  by  the  size  and  character  of  the 
steel  and  by  the  temperature  and  character  of  the  bath.  The 
conclusion  reached,  based  on  general  principles,  was  that  for 
small  sections  lower  temperatures  should  be  used  than  for  large 
pieces.  The  degree  of  hardness  is  found  to  be  dependent  upon 
the  rapidity  with  which  the  heat  is  extracted  from  the  steel,  and 
it  is  found  that  a  bath  of  high  temperature  will  produce  less 
hardness.  '  Tests  made  by  the  Carpenter  Steel  Company  shswed 


tlia:.  compared  with  water  on  a  basis  of  unity,  No.  i  mineral  oil 
had  a  tempering  quality  of.  0.241  ;  cottonseed  oil,  0.161,  and  fish 
oil,  0.149. 

In  his  paper  the  author  included  an  outline  of  the  proper 
grades  and  tempers  of  carbon  tool  steel  for  various  uses.  Tem- 
per So.  I  contains  0.70  to  0.80  per  cent.  car!x)n ;  No.  2,  0.80  to 
0.90  per  cent,  carbon ;  No.  3,  0.90  to  i  per  cent,  carbon ;  No.  4, 
I  lo  1. 15  per  cent,  carbon;  No.  5,  1.15  to  1.25  per  cent,  carbon. 
Grade  A  is  the  highest  grade  steel  selling  for  about  16  cents  per 
pound.  Grade  B  sells  for  13  cents  per  pound  and  Grade  C  for 
10  cents  per  pound.  Grade  D  is  ordinary  tool  steel  selling  for 
about  7  cents  per  pound.  The  following  outline  shows  the 
proper  selection  of  temper  and  grade  and  the  proper  heat  treat- 
ment : 

Temper  No.   1.  Grade. 

Crowbars     .  .' D 

Pinchbars    D        Should    not    be    heated    over    1,800 

Pick    Points D        dog.   Fahr.   for  forging.     Hardens  at 

Wrenches   I)         1,485  deg.   Fahr.     Temper  drawn  to 

Sledges     C        suit  character  of  work. 

Hammers     C        Should  be  annealed  at  1,300-1,350. 

Rivet    Sets , B 

Temper  No.  2.  Should    not    be    heated    over     1,800 

Smith  Tools C  deg.  Fahr.  for  forging.     Hardens  at 

Track  Tools C  1,480  deg.   Fahr.     Tempci    drawn  to 

Boilermakers'   Tools C  suit  character  of   work. 

Should  be  annealed  at  1,300-1,350. 

Temper  No.  3. 

Cold  Chisels C  Should    not    be    heated    over    1,750 

Hot    Chisels C  deg.   Fahr.   for  forging.     Hardens  at 

Rock     Drills C  1.465   deg.   l-ahr.      Temper  drawn  to 

Shear   Blades B  suit  character  of  work. 

Punching    Toools B  Should  be  annealed  at  1,300-1,350. 

Temper  No.   4. 

Machine    Drills B 

Counter     Bores B  Should     not    be     heated    over     1,700 

.Milling  Cutters B  deg.   Fahr.   for  forging.     Hardens  at 

General    Machine    Shop   Tools B  1,460  deg.   Fahr.     Temper  drawn  to 

Carbon    Lathe    Tools A  suit  character  of  work. 

Taps     A  Should  be  annealed  at  1,300-1,350. 

Hies     \ 

Reamers    A 

Should    not    be    heated    over    1,700 

Temper  No.  5.  deg.   Fahr.   for  forging.     Hartjens  at 

Brass   Tools A  1.455  deg.   Fahr.     Temper  dAwn  to 

Finishing   Tools A  suit  character  of  work. 

>>mall  Machine   Shop  Tools A  Should  be  annealed  at  1,300-1,350. 


Scientific  Management 


NEW  ENGLANI>   RAH-ROAD   CLUB. 


This  club  is  to  be  congratulated  on  having  secured  a  paper  on 
the  above  subject  by  Frederick  W.  Taylor  for  presentation  at 
its  October  meeting.  The  question  has,  of  course,  a  direct  bear- 
ing on  railroad  work  because  in  many  of  its  phases  railroading 
suffers  from  very  violent  fluctuations  in  the  demand  for  certain 
kinds  of  work.  Mr.  Taylor's  paper  may  be  regarded  as  an 
authoritative  exposition  of  true  scientific  management.  It  was 
of  particular  value  on  this  occasion  as  an  iinportant  phase  of 
the  problem  of  the  railroad  manager  was  indicated  by  the  ex- 
treme viewpoints  of  two  speakers,  that  is,  the  idealistic  view- 
point of  the  originator  of  scientific  management  and  the  frank- 
ly obstructive  attitude  of  Mr.  T.  A.  Connor,  who  represents  the 
machinists'  labor  unions.  Professor  W.  J.  Cunningham  believed 
that  somewhere  between  these  two  extreme  views  must  be  found 
a  neutral  ground.  He  mentioned,  following  his  experience  in 
studying  at  first  hand  conditions  on  the  Santa  Fe  where  scien- 
tific management  is  employed,  that  the  latter  as  elucidated  by 
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Mr.  Taylor  is  not  in  effect  on  that  system,  but  rather  a  com- 
promise between  it  and  that  of  other  efficiency  experts.  It 
was  pronounced  as  in  possession  of  virtues  as  well  as  defects, 
but  the  speaker's  observations  led  him  to  believe  that  shop  men, 
foremen  and  superintendents  were  all  enthusiastic  over  the  re- 
sults, although  the  same  enthusiasm  was  not  apparent  in  other 
.branches  of  the  service.  The  paper  was  very  favorably  received 
by  the  members  in  general,  and  its  careful  perusal  is  recom- 
mended to  those  interested. 


Engine  Failures 


NORTHERN  R.MLWAY  CLUB. 


This  paper  was  presented  before  the  above  club  at  the  October 
meeting.  In  view  of  the  fact  that  it  was  prepared  by  a  travel- 
ing engineer,  Nels  Osgard,  of  the  Great  Northern  Ry.  at  Supe- 
rior, Wis.,  it  attracted  a  considerable  attendance  and  was  ac- 
corded the  thorough  discussion  which  the  subject,  although 
somewhat  hackneyed,  generally  inspires.  During  his  remarks 
Mr.  Osgard  opined  that  much  carelessness  is  present  in  look- 
ing over  the  reports  that  are  made 'of  work  to  be  done  in  the 
roundhouse,  and  expressed  himself  as  satisfied  that  in  many 
•cases  half  the  reported  work  is  overlooked,  due  to  not  having 
force  enough  to  take  care.  Mr.  Seddon.  speaking  from  the 
roundhouse  viewpoint,  stated  in  four  or  five  years  as  foreman 
•of  that  department  he  had  not  let  an  engine  out  until  positive 
the  same  was  O.  K.,  and  so  it  goes.  There  is  no  doubt  but  that 
the  general  subject  of  engine  failures  will  always  remain  of 
very  great  importance,  and  papers  thereon  when  discussed  with 
the  interest  displayed  at  this  meeting  are  valuable  in  conveying 
the  experiences  of  others  in  combating  the  varying  features  of 
the  problem.  The  subject  is  conmiented  at  some  length  else- 
where in  this  issue. 


The  Diitribntion  of  Instrnctions  and  Information  in 
Large  Industries 


CENTR.VL   R.\ILVV.VY   CLUB. 


The  November  meeting  of  this  club  was  signalized  by  the 
reading  of  a  most  interesting  paper  on  the  above  subject  by  F. 
M.  Whyte.  In  it  the  author  pointed  out  that  as  organizations 
increase  in  size  the  difficulty  becomes  more  apparent  to  har- 
monize by  instructions  and  information,  the  various  elements 
of  the  organizations  to  one  main  idea,  or  to  the  ideas  of  one 
man.  or  a  group  of  men.  In  the  consideration  of  methods  which 
might  be  employed  to  bring  this  about  the  paper  mentioned  the 
•distribution  of  detail  information  through  standards,  through 
■circulars,  and  particularly  through  traveling  representatives. 


PERSONALS 


W.  H.  Donley  succeeds  F.  G.  Ctlwell  as  master  mechanic  of  the  Illinois 
Central  R.  R.  at  E.  St.  Louis,  111. 


R.    D.    Malloy   succeeds   Edward   Wees  as  general   foreman   of  the   Pere 
Marquette   Ry.   at   Frankfort,   Mich. 


H.  F.  Campbell  has  been  made  geuL-ral  foreman  at  Chattanooga,  .Alabama 
•Great   Southern  Ry.,  succeeding  H.   B.  Hayes,  promoted. 


W.  P.  HoBSON  has  been  appointed  superintendent  of  motive  power  on  the 
•Chesapeake  &  Ohio  Ry.,  succeeding  \V.   T.   Smith,   retired. 


H.  A.  Uhler  has  been  appointed  road  foreman  of  engines  on  the  Na- 
tional Railways  of  Mexico,  with  office  at  Monterey,  Mexico.  ■  ""; -c 

T.  F.  Dreyfus  has  been  appointed  master  mechanic  of  the  Baltimore  & 
Ohio  R.  R.,  with  office  at  Benwood,  W.  Va.,  succeeding  D.  H.  Speakman. 

A.  S.  Howe  lias  been  appointed  superintendent  of  motive  power  of  the 
Nevada,  California,  Oregon  Ry.,  to  succeed  W.  D.  Gardner.  Mr.  Howe's 
«flSce  will  be  at  Reno,  Nev. 


John  Bvrns  has  been  appointed  master  mechanic  of  the  Eastern  division 
of  the  Canadian  Pacific  Ry,,  vice  J.  B.  Elliott,   retired.     Tbe  office  is  at 

Montreal,  Que.  ''    :  ;     '  '     ,.; '„A.'-'.'     ' 


Charles  J.  Scudder,  master  mechanib-6f  the  Pere  Marquette  R.  R.,  at 
Sagina\<%  Mich.,  has  resigned  to  take  a  positio*^  as  district  boiler  inspector 
with  the  Interstate  Commerce  Commission. 


\V.  L.  KelloCG,  superintendent  of  motive  power  of  the  Cincinnati.  Ham- 
ilton &  Dayton  Ry.,  has  been  appointed  in  a  similar  capacity  on  the  Pere 
Marquette  Ry.,  with  office  at   Detroit,  Mich. 


H.  H.  Hale  has  been  appointed  superintendent  of  motive  power  of  the 
Cincinnati,  Hamilton  &  Dayton  Ry.  at  Cincinnati,  O.,  succeeding  \V.  L. 
KeHlogg. 


H.  15.  Hayes  has  been  mad',-  master  mechanic  of  the  .-Mabama  Great 
Southern  Ry.  at  Birmingham.  Ala.,  vice  Joseph  Quigley,  appointed  master 
mechanic  of  the  Queen  &  Crescent  Ry.  at  Ferguson,  Ky.,  vice  F.  O. 
Sechrist,  resigned. 


Brl-ce  W.  Benedict,  for  several  years,  in  the  motive  power  department 
of  the  Atchisdn,  Topeka  &  Santa  Fe  Railway,  has  been  appointed  Director 
of  the  Shop  Laboratories  in  the  Department  of  Mechanical  Engineering 
at   the  University   of  Illinois. 


W.  C.  Stears,  master  mechanic  of  the  Lima  district  of  the  Cincinnati, 
Hamilton  &  Dayton  Ry..  with  office  at  Lima,  Ohio,  has  been  appointed 
master  mechanic  of  the  Indianapolis  and  Springfield  divisions  of  the  same 
road,  with  office  at  Moorefield.  Ind.,  succeeding  F.  C.  Pickard.  who  resigned 
to  take  a  position  with  the  Pere  Marquette  R.  R.  '^'T':-_.: 


CATALOGS 


Blow-off  Valves. — A  booklet  illustrating  and  describing  the  Nelson 
blow-off  valve  is  being  distributed  by  the  Nelson  Valve  Co.,  Philadelphia. 
Pa.  The  booklet  is  thoroughly  explanatory  of  the  well-known  appliances 
and  contains  several  important  items  of  information'  for  those  in  charge  of 
their  operation   and  maintenance 


Electrical  Equipment. — The  General  Electric  Compan> ,  of  Schenectady, 
N.  v.,  in  Bulletins  Nos.  46S3,  4886,  4891  and  1892,  respectively,  describe 
the  Curtis  Steam  Turbine  Genetator,  electricity  in  coal  mines,  electric  rail- 
way equipment,  and  the  battery  truck  crane.  These  bulletins  are  presented 
in  the  usual  attractive  form  which  characterizes  all  of  the  literature  issued 
by  this  company,  and  each  constitutes  practically  the  last  word  on  the 
subject  to  which  it  refers..,\;.-.  .  ",     .'■.-•■^■.'i  ?..'■'  ' 


Locomotive  Superheaters. — "The  Application  of  Superheated  Steam  to  the 
Locomotive"  is  the  title  of  a  most  instructive  pamphlet  published  by  the 
Locomotive  Superheater  Company  of  30  Church  St.,  New  York,  N.  V.  The 
historical  aspect  of  the  device  is  considered  and  the  text  elaborates  on  the 
general  construction  of  the-  Schmidt  superheater,  which  is  now  applied  to 
about  9,000  locomotives,  oin-rating  on  more  than  200  railroads.  The  book  also 
includes  tabulated  records  of  some  very  interesting  tests  which  afford  data  of 
much  value.  -•' 


Asbestos  Shingles. — A  general  description  of  J-M  transite  asbestos  shin- 
gles is  presented  in  a  booklet  issued  by  the  H.  VV.  Johns-Mansville  Co.,  and 
their  striking  advantages  over  other  types  of  roofing  material  for  buildings 
are  pointed  out.  In  view  of  the  fact  that  five  underwriters  anci  municipal 
authorities  are  establishing  stringent  requirements  in  building  construction 
at  this  time  the  indestructibility  and  fire  proofing  qualities  of  these  asbestos 
shingles  become  of  particular  interest.  The  catalog  is  profusely  illustrated 
with  photographs  of  buildings  installed  with  the  material,  and  contains  con- 
siderable descriptive  matter  concerning  its  application. 


Steel  Shapes. — The  new  "Shape  Book"  just  issu^  by  the  Carnegie  Steel 
Company,  with  a  few  unimportant  exceptions,  contains  profiles  of  all  the 
sections  rolled  on  the  structur;^  plate,  bH^and  rail  mills  of  that  company, 
together  with  tables  and  other  data  in  regard  to  these  products.  It  super- 
sedes and  cancels  the  book  of  shapes  issued  in  1903.  together  with  all 
supplements  thereto.  The  present  issue  is  a  substantial  book  of  256  pages, 
5  by  "i'/i  in.,  and  is  in  the  usual  handsomely  bound  form  of  those  which 
have  preceded  it.  The  data  tables  in  connection  with  the  illustrations  have 
been  compiled  with  great  care  and  afford  a  fund  of  inexhaustible  informa- 
tioh  for  those  interested  in  the  general  subject  of  steel  shapes. 


Steam  Acetylene  Generators. — The  .\lexandcr  Mtlburn  Company,  of 
Baltimore,  Md.,  manufacturers  of  the  .Mexander  steam  acetylene  generator, 
has  issued  a  very  attractive  catalog  illustrating  and  describing  the  device. 
Th;  problem  of  lighting  headlights  is  now  seriously  engaging  the  attention 
of  railroads  and  the  device  is  of  special  interest  at  this  time.  It  is  the 
newest  in  generating  acetylene  pas  for  this  purpose,  using  steam  from  the 
locomotive  for  the  purpose.  Any  pressure  of  steam  from  as  low  as  half  a 
pound  to  as  h^gh  as  200  pounds  will  work  satisfactorily,  hence  exhaust  steam 
can  be  employed,  the  quantity  in  any  case  being  practically  negligible.  The 
catalog  will  lepay  a  perusal  by  all  interested  in  the  subject  of  acetylene" 
lighting  for  headlights,  railroad  coaches,  steam  yachts,  or  other  requirements. 
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Heating,  Forging  and  Welding  Firnaies. — Tlu-sf  appliances  arc  treated 
at  considerable  length  in  a  handsomely  illustrated  catalog  of  32  pages  just 
issued  by  Tate,  Jones  &  Co.,  engineers  and  manufacturers,  of  Pittsburgh, 
Pa.  The  furnaces  manufactured  by  this  firm  for  the  above  purposes  use 
either  oil  or  gas  fuel  and  may  be  run  at  their  full  capacity.  As  illustrated 
and  described  in  the  pages  of  the  catalog,  the  assurance  is  conveyed  that- 
these  furnacs  will  do  the  work  more  thoroughly,  more  expeditiously  and 
more  economically  than  the  usual  makeshifts,  because  they  are  not  merely 
haphazard  assemblies  of  cast  iron  and  brick,  but,  on  the  contrary,  are 
successful  designs,  founded  on  mechanical  and  metallurgical  theory  sup- 
ported by  many  years  of  practical  experience  in  oil  and  gas  furnace  building. 


I 


Locomotive  Coalinc,  Stations. — The  Roberts  and  Schaeffer  Co.,  engineers 
and  contractors,  of  Chicago,  111.,  in  a  very  artistic,  recently  issued  catalog, 
portray  most  effectively  the  merits  of  the  Holmcn  locomotive  coaling  sta- 
tion. The  plan  employed  in  the  presentation  of  this  matter  was  to  graphic- 
ally impress  through  photographs  of  various  installations  the  gneral  utility 
of  the  structure,  and  the  varying  i^nge  of  work  of  which  it  is  capablg^^  In 
this  the  compiler  has  succeeded  admirably,  as  in  the  catalog  no  less  til 
twenty-five  coaling  stations  from  as  many  roads  are  illustrated,  eacly  of 
which  is  annotated  with  the  proper  ilescriptive  text.  As  the  illuslrafions 
depict  practically  all  possible  conditions  which  might  be  encounterpd  in 
connection  with  the  installation  of  coaling  stations,  this  catalog  piust  U)e  of 
pronounced  value  to  those  charged  with  the  consideration  of  su<m  probrems. 


Box  Frame  Interpole  Railway  Motors.— Ucscri])tivc  Leaflet  2373,  issued 
by  the  VVestinghouse  Electric  and  Manufacturing  Company  of  East  Pitts- 
burgh, Pa.,  describes  the  No.  .'{03-. \  box  fran\e  interpole  motor  manufactured 
by  that  company.  C dnipleti  sptciheations  for  the  motor,  brief  descriptions 
of  tlie  impoitant  parts,  and  performance  curves  arc  given  on  the  sheet. 
Particular  stress  is  laid  upon  the  fact  that  the  motor  is  equipped  with  axle- 
bearing  dust  guards,  which  prevent  the  entrance  of  dirt  and  sand  into  the 
axL-  bearing;,  anl  thereby  greatly  prolong  the  life  of  bearings  and  gears. 
The  leaflet  is  S.'/j  x  11  inches,  so  that  it  readily  binds  in  with  the  usual 
letter  size  sheets.  Descriptive  Leaflet  3374.  recently  issued  by  the  same 
company,  gives  specifications  and  brief  <kseriptions  of  the  parts  of  that 
company's  box  frame  interpole  r^flway  motor  Xo.  310-C.  This  leaflet  is 
similar  in  general  make-up  to  the  one  above  described. 


Steam  Driven  Compressors. — The  Ingcrsoll-Rand  Co.,  11  Broadway,  New 
York  City,  have  issued  a  new  catalog.  Form  3211,  bulletin  of  20  pages, 
descriptive  of  "Imperial  Type  X"  duplex  steam  driven  compressors.  The 
catalog  shows  several  views  of  the  machine  in  section,  and  gives  tables  of 
standard  sizes  and  capacities.  These  machinis  have  massive,  well-braced 
structure,  unusually  generous  bearing  surfaces,  mechanically  actuated  air 
intake  valves  with  large,  direct  passages,  and  cushioned  discharge  valves. 
The  air  cylinders  of  all  "Imperial"  compressors  have  water-jacketed  barrels 
and  heads,  the  latter  being  hooded  for  the  admission  of  cool,  clean  air. 
Th.?  smaller  compressors,  up  to  16  in.  stroke,  have  overhung  cylinders.  On 
larger  sizes  the  air  cylinders  are  supported  on  a  strong  foot-piece  resting 
upon  a  sole-plate  on  the  foundation,  and  may  be  slid  away  on  this  sole- 
plate  when  it  is  necessary  to  detach  the  cylinder  from  the  frame. 


Silent  Cii.mn  Driver. — In  a  well  and  appropriately  illustrated  booklet 
the  Morse  Chain  Company,  of  Ithaca,  N.  Y.,  invites  attention  to  a  drive 
which  is  no  longer  experimental,  but  rather  a  distinct  advancement  in  power 
transmission.  It  is  worthy  of  consideration  for  almost  any  amount  of  power 
that  may  be  required  to  be  transmitted.  The  design  and  operation  is  clearly 
portrayed  and  described  in  the  catalog,  and  the  descriptive  matter  embodies 
a  very  interesting  comparison  between  a  1.200  horsepower  rope  and  an 
equal  power  chain  drive  in  which  the  advantage  and  the  economy  of  the 
latter  is  clearly  demonstrated.  The  improved  "Silent  Chain"  may  be  consid- 
ered as  a  flexible  rack,  designed  to  keep  automatically  in  proper  pitch 
contact  with  the  sprockets.  It  has  a  certain  amount  of  elasticity  due  to  the 
arch  shaped  links,  and  thus,  to  a  greater  or  less  extent,  is  driving  through 
an  elastic  medium  without  shock  or  noise,  a  feature  which  makes  it  most 
desirable  for  general  power  transmission  purposes. 


Power  Transmission  Machinery. — This  is  the  title  of  the  latest  catalog 
4  issued  by  the  Jeffrey  Manufacturing  Co.,  of  Columbus,  O.,  one  which  is 
probably  the  most  complete  and  up-to-date  in  existence.  There  are  more 
subjects  listed  and  there  is  more  technical  and  real  information  thereon  in 
this  book  than  in  any  similai  publication  which  has  come  under  our  notice. 
Besides  listing  dimensions  and  sizes  of  (very  part  in  this  line,  there  is 
descriptive  matter  on  the  horsepowers  of  steel  shafting,  standard  methods 
of  key-seating,  sizes  and  dimensions  of  couplings,  hangers,  pillow  blocks, 
counter  shafts,  ,bclt  tighteners,  clutches  and  quills.  A  feature  is  made  of 
the  Jeffrey  improved  split  iron  pulley,  which  may  be  readily  clamped  on  the 
shaft  without  disturbing  any  other  equipment,  or  may  be  easily  removed 
when  necessary.  There  are  quite  a  number  of  details  toward  the  end  of  the 
book,  including  horsepower  of  belts,  method  of  calculating  bending  and 
torsional  moments  of  shafts,  etc.,  which  are  invaluable  to  the  engineering 
fraternity. 


jccls  of  V'.ntilation,  refrigeration  and  heating  are  treated  separately  and  in 
detail,  and  the  advantages  accruing  from  the  use  of  the  Garland  system 
are  clearly  set  forth.  This  latter  comprises  a  complete  arrangement  of 
ventilators  and  air  intakes  that  keep  a  good  circulation  of  fresh  air  passing 
through  the  car  and  lading.  A  perfected  plan  of  refrigeration  whereby  the 
ice  water  from  the  ice  tanks  is  made  to  circulate  through  pipes  under  the 
load  instead  of  being  discharged  direct  to  the  outside.  The  cold  units  in  the 
ice  water  are  therefore  utilized  and  made  to  aid  in  the  refrigeration  of  the 
car  before  the  water  is  allowed  to  escape.  A  material  saving  in  ice  is 
therefore  effected.  During  cold  weather  steam  is  supplied  to  the  car  from 
the  engine,  yard  steam  plug  or  other  source  and  contents  of  cars  is  fully 
protected  from  frost. 


Railroad  Suppiies. — The  railroad  department  of  the  H.  W.  Johns-Man- 
ville  Co.,  100  William  Street,  New  York  City,  is  distributing  a  new  350- 
page  catalog — No.  252 — which  illustrates,  describes  and  lists  in  an  unusually 
attractive  way,  their  vast  line  of  products  supplied  to  steam  railroads. 
■.\inong  the  pi(5di;cts  shown,  most  of  which  are  made  of  asbestos,  magnesia 
or  indurated  fibre,  we  note  pipe  and  boiltr  coverings,  packings,  cements, 
roofings,  waterproofing  materials,  heat,  cold,  sound  and  electrical  insulators, 
transite  smoke  jacks,  transite  asbestos  wood,  ceilinite  insulation,  conduit 
for  pipes  or  wires,  fuses,  linolite  electric  lamps  and  accessories.  The  care- 
ful and  systematic  arrangement  of  the  products  to  facilitate  selecting  and 
ordering  them,  the  thorough  indexing  of  material  and  the  great  amount  of 
valuable  data  included,  make  this  volume  a  veritable  encyclopedia  on  the 
subject  of  steam  railroad  supplies.  .'\  comparison  of  this  catalog  with  the 
preceding  edition  published  three  years  ago,  indicates  by  the  greater  number 
of  products  listed,  more  forcibly  than  words  could  do,  the  remarkable 
growth  of  the  railroaOsdepaitment  of  this  company. 


Rock  Drills. — The  ingersoU-Rand  Co.,  11  Broadway.  New  York  City, 
have  a  new  catalog,  Fyrm  4003,  bulletin  of  10  pages  on  "Little  Giant"  rock 
drills.  The  catalog  [shows  the  machine  in  section,  and  gives  views  of 
machines  at  work  on /the  Panama  Canal,  etc.  The  distinctive  characteristic 
of  this  tappet  rock  jflrill  is  the  positive  character  of  its  valve  movement. 
There  being  dir-jct  /mechanical  connection  between  valve  and  drill  piston, 
when  steam  or  air  is  admitted  to  the  cylinder,  the  piston  must  move;  and 
when  the  piston  mofvcs,  the  valve  must  be  thrown,  so  that  the  operation  of 
the  drill  is  a  certainty.  The  valve  movement  consists  of  three  pieces:  a 
valve,  a  rocker  and  J»  rocker  pin.  The  rocker  turns  on  the  rocker  pin  and 
is  so  arranged  that  oi>cor  the  other  of  its  lower  members  is  always  in 
contact  with  the  piston.^~lts  upper  member,  ending  in  a  globular  shape, 
projects  into  the  valve.  When  the  piston  moves,  a  curved  surface  slides 
under  one  of  the  rocker  contacts,  pushing  the  rocker  upward  and  swinging 
the  valve  in  the  same  direction  as  the  piston  is  moving.  On  the  reverse 
travel  of  the  piston,  this  series  of  movements  is  exactly  reversed.  The 
throw  of  the  valve  covers  and  uncovers  the  supply  and  exhaust  ports.  The 
catalog  gives  a  descriptive  table  of  "Little  Giant"  Drills  showing  sizes  and 
principal  dimensions. 


NOTES 


Triumph  Electric  Company. — This  company  of  Cincinnati,  O.,  has 
recently  opened  a  district  office  at  tfo.  2219  Farmers'  Bank  Bldg.,  Pitts- 
burgh. Formerly  they  were  represented  by  the  Doubleday-Hill  Electric 
Company  in  that  territory,  but  the  rapidly  increasing  business  made  it  seem 
advisable  to  have  direct  representation  in  this  important  center.  D.  D.  Gill 
will  be  in  charge  of  the  new  office. 


Jerci'son  Manufactihinc  Co. — Announcement  is  made  by  the  above 
company  of  Boston,  Mass.,  that  the  Joseph  M.  Brown  TTompany  will  be  the 
representatives  for  the  Jerguson  Manufacturing  Company  in  the  states  of 
Illinois,  Missouri,  Minnesota  and  .Michigan  for  Klinger  type  water  gauges 
and  spare  glasses,  and  also  that  the  Dravo-Doyle  Cbmpany  will  represent 
the  Jerguson  Manufacturing  Company  in  the  states  of  Pennsylvania,  Ohio, 
Maryland,   Delaware  and  West  Virginia  for  the  same  appliances. 


Best  Manufacti-rinc  Co. — This  company  of  Pittsburgh.  Pa.,  announces 
that  Chferles  E.  Hague  has  been  appointed  as  Philadelphia  representative 
with  headquarter-,  at  1510  Land  Title  Building.-  He  is  to  have  charge  of 
Eastern  Pennsylvania,  Baltimore  and  Washington  territory.  C.  L.  Stickney 
and  Co.  have  also  been  appointed  to  represent  the  Best  Mfg.  Co.  in  the 
states  of  Washington  and  Oregon,  with  headquarters  at  108  White  Building, 
Seattle,  Wash. 


Car  IlEATiNr;  and  Ventilation. — Burton  W,  Mudge  &  Co.,  of  Chicago, 
111.,  have  issued  a  very  interesting  and  instructive  catalog  descrbing  and 
illustrating   the   Garland   heated   and   ventilated   refrigerator   car       The   sub- 


Remy  Electric  Co. — This  company  of  Anderson,  Ind.,  which  recently 
absorbed  the  American  Electric  Headlight  Co.  and  now  makes  the  American 
electric  headlight  for  steam  locomotives,  has  purchased  outright  all  patents, 
designs,  good  will  and  manufacturing  rights  of  the  Peters  electric  headlight. 
This  department  of  the  R.  G.  Peters  Co.,  of  Grand  Rapids,  Mich.,  has  been 
moved  to  .\nderson.  and  the  Peters  light  will  be  owned,  manufactured  and 
sold  by  the  Remy  company.  This  absorption  makes  the  latter  the  world's 
largest  makers  of  locomotive  electric  headlights.  The  great  demand  for 
these  within  the  past  few  years  has  been  the  cause  of  the  Remy  company 
entering  the  field  on  so  large  a  scale,  and  its  extensive  facilities,  together 
with  advanced  methods  of  manufacturing,  guarantees  the  very  best  possible 
workmanship  on  the  new  devices. 
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